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1.3.2 Soft Metric

A soft metric measurement is indicated by an Sl value which is a mathematical approximation of the |-P
value shown in parentheses (e.g. 38.1 mm (1-1/2 inches)). Soft metric measurements are used for
measurements pertaining to products, test values, and other situations where the I-P units are the
standard for manufacture, verification, or other controlling factor. The I-P value shall govern while the
metric measurement is provided for information.

1.3.3 Ne ral

A neutral measurement is indicated by an identifier which has no expressed relation to either an Sl or =1
I-P value (e.g. American Wire Gage (AWG) \ ich indicates thickness but in itself is neither SI nor I-P).

1.4 COORDINATION

Discrepe  2s, such as mismatches or product unavailability, arising from use « both metric and
non-metric m  urements and discrepancies between the measurements in the specifications and the
measurements in the drawings shall be it t¢ .ention of the Contracting Officer for resolution.

1.5 RELATIONSHIP TO SUBMITTALS

Submittals for Government approval or for information only shall cover the Sl or i-P products actually
being furnished for the project. The Contractor shall submit the required drawings and calculations in
the same units used in the contract documents describing the product or requirement unless otherwise
instructed or approved. The Contractor shall use ASTM E 380 and ASTM E 621 as the basis for
establishing metric measurements required to be used in submittais.

PART 2 PRODUCTS (Not Applicabie)
PART 3 EXECUTION (Not Applicable)
- End of Section -

* * R NN
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SECTION 01100

ENVIRONMENTAL PROTECTION

PART 1 GENERAL

1.1 SCOPE

The work covered by this section consists of furnishing all labor, materials and equipme d
perfor—:-7 all work required for the protection of the environment during construction operations except
for the neasures set forth in other sections of the TECHNICAL SPECIFICATIONS.

1.2 GENERAL

For the purnose of this specification, environmental protection is defined as the retention of the
environme... in its natural state to the greatest possible extent during project operation nd to enhance
the natural appearance in its final condition. Environment protection requires considerauon of air, water,
and land, and involves noise and solid-waste management as well as other pollutants. In order to
prevent, and to provide for abatement and control of, any environmental pollution arising from the
construction activities, the Contractor and his subcontractors in the performance of this contract, shall
comply with all applicable Federal, State, and local laws, and regulations concerning environmental
pollution control and abatement.

1.3 SUBCONTRACTORS

Compliance with the provisions of this Section 01100, ENVIRONMENTAL PROTECTION by
subcontractors will be the responsibility of the Contractor.

14 IMPLEMENTATION

Prior to commencement of the work the Contractor shall:

a. Submit in writing plans for implementing this section for environment protection including
but not limited to accidental spills, equipment parking, and fuel storage.

b. Meet with representatives of the Contracting Officer to develop mutual understandings
relative to compliance with this provision and administration of the environmental
protection program. Approval of the Contractor's plan for environmental protection will
n sve the Contractor of his responsibility for adequate and continuing control of
p its.

15 PRO1 'TION OF LAND RESOURCES
The land resources within the project boundaries and outside the limits of permanent work performed

under this contract shall be preserved in their present condition or be restored to a condition after
completion of construction that will appear to be natural and not detract from the appearance of the

01100-2
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project. The Contractor shall confine his construction activities to areas defined by the plans or
specifications or as approved by the Contracting Officer.

1.6 PROTECTION OF FISH AND WILDI ‘E
The Cont tor shall at all times perform all work and take such steps required to minimize interference
with or disturbance to fish and wildlife. The Contractor will not be permitted to alter waterflows or

otherwise disturb native habitat adjacent to the project areas which, in the opinion of the Contracting
Officer, are critical to fish or wildlife.

1.7 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION

During the life of this contract the Contractor shall maintain all facilities constructed for pollution contrc,
under this contract as long as the operations creating the particular pollutant are being carried out or
until the material concerned has become stabilized to the extent that pollution is no longer being created.

PAL_. 2 ! )

PART 3 EXECUTION (Not Applicable)
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3.2 QUALITY CONTR( T° °N
3.2.1 General

The Contractor shall furnish for review by the Government, not later than 30 days after receipt of notice
to proceed, the Contractor Quality Control (CQC) Plan proposed to implement the requirements of the
clause entitled INSPECTION OF CONSTRUCTION of the CONTRACT CLAUSES. The plan shall be job
order specific and shall include items not covered in the Contractor's pre-approved QA Plan. The plan
shall identify personnel, procedures, control, instructions, tests, records, and forms to be used. The
Government will consider an interim plan for the first 30 days of operation. Construction will be

permitted to begin only after acceptance of the CQC Plan or acceptance of an interim plan applicable to
the particular feature of work to be started. Work outside of the features of work included in an accepted
interim plan will not be permitted to begin ur acceptance of a CQC Plan or another interim plan
containing the additional features of work to be started.

3.2.2 Content of the CQC Plan

e C _.Z plan shall include, as a minimum, the following to cover all construction operations, both
on-site and of e, including work by sut  itr  “ors.

a. A description of the quality control organization, including a chart showing lines of
authority and acknowledgment that the CQC staff shall implement the three phase
control system for all aspects of the work specified. The staff shall include a CQC
system manager who shall report to the project manager or someone higher in the
Contractor's organization. Project manager in this context shall mean the individual with
responsibility for the overal 1anagement of the project including quality and production.

b. The name, qualifications (in resume format), duties, responsibilities, and authorities of
each person assigned a QC function.

c. A copy of the letter to the CQC System Manager signed by an authorized official of the
firm which describes the responsibilities and delegates sufficient authorities to
adequately perform the functions of the CQC System Manager including authority to
stop work which is not in ¢t pliance with the contract. The CQC System Manager shall
issue letters of direction to all other various quality control representatives outlining
duties, authorities and responsibilities. Copies of these letters shall also be furished to
the Government. 4

d. Procedures for scheduling, reviewing, certifying, and managing submittals, including
those of subcontractors, off-site fabricators, suppliers and purchasing agents. These
procedures shall be in accordance with Section 01305: SUBMITTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each specific test to include
the test name, specification paragraph requiring test, feature of work to be tested, test
frequency, and person responsible for each test. (Laboratory facilities will be subject to
approval by the Contracting Officer.)

f. Procedures for tracking preparatory, initial, and follow-up control phases and control,
verification, and acceptan tests including documentation.

g. Procedures for tracking construction deficiencies from identification through acceptable

corrective action. These procedures shall establish ve ication that identified
deficiencies have been corrected.

01440-3
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3.4.2 CAQC Organizational Staffing

A CQC st:  shall be maintained under the direction of the CQC System Manager to perform all Quality
Control activities. The actual strength of the staff during any specific work period may vary to cover work
phase needs, shifts, and rates of placement. 1e personnel of this staff shall be fully qualified by
experience and technical training to perform their assigned responsibilities and  all be directly hired by
and work for the prime Contractor.

3.4.3 Organizational Changes

The Contractor shall obtain Contracting Officer's acceptance before replacing any member of the CQC
staff. Requests shall include the names, qualifications, duties, and responsibilities of each proposed
replacement.

3.5 SUBMITTALS

Submittals shall be as specified in Section C Sl JAITTAL PROC_JOURES. The CQC organization
shall be responsible for certifying that ali sut 5 are in compliance with the contract requirements.
3.6 CONTROL

Contractor Quality Control is the means by which the Contractor ensures that construction, to include
that of subcontractors and suppliers, complies with the requirements of the contract. The controls shall
be adequate to cover all construction operations, and shall be keyed to the proposed construction
sequence. The controls shall inciude at least three phases of control to be conducted by the CQC
system manager for all definable features of work, as follows:

3.6.1 Preparatory Phase

This phase shall be performed prior to beginning work on each definable feature of work and shalil
include:

a. A review of each paragrapt  applicable specifications.

b. A review of the contract plans.

C. A check to assure that all materials and/or equipment have been tested, submitted, and
approved.

d. A check to assure that provisions have been made to provide required control inspection
and testing.

e. Examination of the work area to assure that all required preliminary work has been

completed and is in compliance with the contract.
f. A physical examination of required materials, equipment, and sample work to assure

that they are on hand, conform to approved shop drawing or: mitted data, and are
properly stored.

01440-5
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3.6.4 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same definable features of work as
determined by the Government if the quality of on-going work is unacceptable; or if there are changes in
the applicable QC staff or in the on-site production supervision or work crew; or if work on a definable
feature is resumed after a substantial period of inactivity, or if other problems develop.

3.7 TESTS
3.7.1 Testing Procedure

The Contractor shall perform tests specified or required to verify that control measures are adequate to
provide a product which conforms to coni  :t requirements. Testing includes operation and/or
acceptance tests when specified. The Contractor shall procure the services of a an Owner approved
testing laboratory or established an approved testing laboratory at the project site. A list of tests to be
performed shall be furnished as part of the CQC plan. The list shall give the test name, frequency,
specification paragraph containing the test requirements. The personnel and laboratory responsible for
each type of test and estimate of the number of tests required. The Contractor shall perform the
following activities and record and provide the following data:

a. Verify that testing procedures comply with contract requirements

b. Verify that facilities and testing equipment e availabie and comply with testing
standards

c. Check test instrument calibration data against certified standards

d. Verify that recording forms and test identification control number system, including all of

the test documentation requirements, have been prepared.

e. Results of all tests taken, both passing and failing tests, shall be recorded on the Quality
Control report for the date taken. Specification paragraph reference, location where
tests were taken. and the sequential control numt  identifying tt it shall be
recorded. Actu: lest reports may be submitted later, if approved by the Contracting
Officer, with a reference to the test number and date taken. An information coov of tests
performed by an off-site or commercial test facility shall be provided directly tc e
Contracting Officer. Failure to submit timely test reports, as stated, may result in
nonpayment for related work performed and disapproval of the test facility for this
contract. .

3.7.2 Testing Laboratories

3.7.2.1 Capability Check

The Government reserves the right to check laboratory equipment in the proposed laboratory for
compliance with the standards set forth in the contract specifications and to check the laboratory

technician’s testing procedures and techniques. Laboratories utilized for testing soils, concrete, asphalt
and steel shall meet criteria detailed in ASTM D 3740 and ASTM E 329.
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e. Job safety evaluations stating what was checked, results, and instructions or corrective
actions.

f. List instructions given/received and conflicts in plans and/or specifications.

g. Contractor's verification statement.

h. Work performed today, giving location, description, and by whom. When Network
Analysis (NAS) is used, identify each phase of work performed each day by NAS activity
number.

i. Material received with statement as to its acceptability and storage.
e Identify submittals reviewed, with contract reference, by whom, and action taken.

k. These records shall indicate a description of trades working on the project; the number
of personnel working; weather conditions encountered; and any delays encountered.
These records shall cover both conforming and deficient features and shall include a
statement that equipment and materials incorporated in the work and workmanship
comply with the contract. The original and one copy of these records in report form shall
be fumi ed to the Government daily within 24 hours after the date(s) covered by the
report, except that reports need not be submitted for days on which no work is
performed. As a minimum, one report shall be prepared and submitted for every seven
days of no work and on the last day of a no work period. All calendar days shall be
accounted for throughout the life of the contract. The first report following a day of no
work shall be for that day only. Reports shall be signed and dated by the CQC system
manager. The report from the CQC system manager shall include copies of test reports
and copies of reports prepared by all subordinate quality control personnel.

3.10 NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the foregoing
requirements. The ntractor shall, after receipt of such nc  :e, immec ely take corrective :tion.
Such notice, when delivered to the Contractor at the site of the work, shall be deemed sufficient for the
purpose of notification. If the Contractor fails or refuses to comply promptly, the Contracting Officer 1y
issue an order stopping i or part of the work until satisfactory corrective action has been taken. No part
of the time lost due to such stop orders shall be made the subject of claim for extension of time or for
excess costs or damages by the Contractor.

01440-9
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3.2 CLEARING AND GRUBBING

Sagebrush and other vegetation shall be cleared by using a “brush-hog” or similar equipment to cut,
chip, and size reduce the vegetation to chips and slash that will be left on the surface. Vegetation shall
be cut down to within 152 mm (6 inches) of the ground surface. Clearing shall also include the removal
and disposal of structures that obtrude, encroach upon, or otherwise obstruct the work. This inciudes,
but is not limited to, loos rocks, boulders, and rock piles. This material shall be disposed of in Gravel
P#* 31 in a location and fashion designated by the Contracting Officer.

Ir reas to be grubbed, cleared material and other rubbish shall be removed and disposed of in Gravel
F-— 31. Material to be grubbed, together with other organic or metallic debris not suitable for foundation

p »>oses, shall be removed to a depth of not less than 0.5 meters (20 inches) below the original ground
s"—ace and also disposed of in Gravel Pit 31.

-3.3 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality contrc  system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited
to the following:
(1) Clearing and grubbing of areas indicated and as required by the contract specifications.
(2) Finished appearance.
Copies in duplicate of these records and tests, as well as the records of corrective action taken when

results are unsatisfactory, shall be furnished to the Contrac 1g Officer within 24 hours following the
inenection or test.
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1.2 DEFINITIONS

1.2.1 Satisfactory Materials

Materials classified in ASTM D 2487 as GW, GP, GM, GW-GM, SW, SP,SM, SP-SM and SW-SM and
fr - 1 from roots and other organic matter, trash, debris, and frozen materials and stones larger than 150
n...1 (6 inches) in any dimension will be considered satisfactory material unless specified otherwise.
1~.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials and materials classified in
ASTM D 2487 as Pt, OH, and OL are unsatisfactory. Unsatisfactory materials also include man-made
fills, refuse, or backfills from previous construction unless designated otherwise by the specifications and
drawings.

1.2.3 Degree of Compaction

" - yree of compaction is a percentage of the maximum density obtained by the test procedure presented
il \STM D 1557 abbreviated hereinafter as a percent of maximum density.

1.2.4 Unyielding Material

Unvielding material shall consist of rock and gravelly soils with stones greater than 75 mm (3 inches) in
a dimension or as defined by the pipe manufacturer, whichever is smaller.

1~ 5 Unstable Material
U ;taplte material shall consist of materials too wet to properly support the materials to be placed on or
a wveit
1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit I.
SD-01 Data
Submittal of manufacturer’'s data for plastic marking tape.
SD-08 Statemei
Field Testing Control;

C \lifications of the cor 1ercial testing laboratory who wil e performing all testing in accordance with
p graph FIELD TESTING CONTROL.

SD-09 Reports
Satisfactory Materials;
Certified test reports and analysis certifying that the base materials proposed for use at the project site
conform to the specified requirements, and for all tests conducted in accordance with paragraph FIELD

TESTING CONTROL.

Copies of all laboratory and field test reports within 24 hours of the completion of the test.
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Copies of calibration curves, results of calibration tests, ar field and laboratory density tests shall be
furnished to the Contracting Officer. When test results indicate, as determined by the Contracting

" zer, that compactior i not as specified, the material shall be removed, replaced and recompacted to
It specification requirements, at no additional expense the Government. Tests on recompacted
¢ 1s shall be performed to determine conformance with specification requirements.

v.e.1 In-Place Densities

3.8.1.1 In-Place Density of Trenches

4 inimum of one field test per lift of backfill for every 100 m (328 ft) of trench shall be performed.
3.8.1.2 In-Place Density of Roadways

4 inimum of one field test at 30 m (100 feet) intervals for each lift of fill or backfill.

2...1.3 In-Place Dens ' of the Construction Support Pad and the Bulk Water Loading Pad

£, .ainimum of one field st for every 232 square meters ()0 square feet) or function thereof of each
litt of fill or backfill.

3.9 SPECIAL REQUIREMENTS

¢ 2cial requirements for both excavation and backfill relating to the specific utilities . 3 as follows:

3.9.1 Water Lines

Trenches shall be installed at a depth to provide a minimum cover of 1.1 meters (3.5 feet) from the
existing ground surface, or from the indicated finished grade, whichever is lower, to the top of the pipe.

¢ 7.2 Plastic Marking Tape

\ rning tapes shall be installed directly above the pipe, at a depth of 457 mm (18 inches) below
f....shed grade unless otherwise shown.

02210-9
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3.10 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain recc s of his quality control for all operations including but not limited
to the following:

(1) Excavation and backfill to lines and grades indicated.

2) Backfilling and compaction techniques.

3) Field moisture and density tests.

(4) Finished appearance.

(5) Methods and procedures for providing drainage away from excavations.
(6) Determination of soils characteristics.

Copies dug » of these records and tests, as well as records of ¢ rective action taken when results
are uns...sfactory, shall be furnished to the Contracting Officer within 24 hours following the inspe:  Hn
or test.

02210-10
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P..IT4 SUBMITTAL SUMMARY

4. SUMMARY OF SUBMITTALS

Suumittals to be furnished by the Contractor shall include the following:

Paragraph tem SD

02210-3.8 Qualification of Commercial 08,13
Testing Laboratory

02210-3.8 Characteristics of Base Materials 09

02210-3.8 Moisture and Density Tests - 09

02210-3.8 Calibration Data 09

02210-3.10 Contractor Quality Control 18

C for f mittal (SD

0 - Data

0 - Drawings

0 - Instructic s

0 - Schedules

0 - Statements

0 - Reports

1 - Certificates

1 - Samples

1 - Records

1 - O & M Manuals

- End of Section -

LA SE 3K BN 3
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SECTION 02660

WATER LINES

PART 1 GENERAL

1.1 REFERENCES

T put"-ations listed below form a part of is specification to the extent referenced. The publications
are refened to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1990b) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated
Welded and Seamless

ASTM B 32 (1991) Solder Metal

ASTM B 43 (1991) Seamless Red Brass Pipe, Standard Sizes

ASTM B 88 (1992) Seamless Copper Water Tube

ASTM D 1784 (1992) Rigid Poly(Vinyl Chioride) (PVC) Compounds
and Chilorinated Poly(Vinyl Chloride) (CPVC)
Compounds

ASTM D 1785 (1991) Poly(Vinyl Chloride) (PVC) Piastic Pipe,
Schedules 40, 80, and 120

ASTM D 2241 (1989) Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series)

ASTM D 2464 (1991) Threaded Poly(Vinyl Chioride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2466 (1990a) Poly(Viny! Chloride) (PVC) Plastic Pipe il _
Schedule 40

AST 1D 2467 , (1992) Socket-Type Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2564 (1991a) Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems

ASTM D 2855 (1990) Making Solvent-Cemented Joints with Poly(Viny!

Chloride) (PVC) Pipe and Fittings

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983) Pipe Threads, General Purpose (Inch)
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ASME B16.1

ASME B16.3

ASME B16.15

ASME B16.18

ASME B16.22

ASME B16.34
ASME B31.1

A JE B36.10M

(1989) Cast Iron Pipe Flanges and Flanged Fittings

(1985) Mz  able Iron Threaded Fittings, Classes 150
and 300

(1985) Cast Bronze Threaded Fittings, Classes 125 and
250

(1984) Cast Copper Alloy Solder Joint Pressure Fittings

(1989) Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

(1988) Valves-Flanged, Threaded, and Welding End
(1992) Power Piping

(1985) Welded and Seamless Wrought Steel Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

h -

WA B300

h -

WA B301

h -

WA C104

A WA C105

AvwWA C110

AWWA C153

A WA C207

A WA C208

A WA C500

AWWA C651

A WA CS00

AWWA M23

(1992) Hypochlorites
(1992) Liquid Chlorine

(1990) Cement-Mortar Lining for Ductile-Iron Pipe and
Fittings for Water

(1988) Polyethylene Encasement for Ductile-iron Piping
for Water and Other Liquids

(1987) Ductile-Iron and Gray-lron Fittings, 3 In. Through
48 In., for Water and Other Liguids

(1988) Ductile-lron Compact Fittings, 3 In. Through 16
In., for Water and Other Liquids

(1986) Steel Pipe Flanges for Waterworks Service -
Sizes 4 In. Through 144 In.

(1983; C208a; R 1989) Dimensions for Fabricated Steel
Water Pipe Fittings

(1986) Gate Valves for Water and Sewerage Systems
(1986; C651a) Disinfecting Water Mains

(1989) Polyvinyl Chloride (PVC) Pressure Pipe, 4 In.
Through 12 In., for Water Distribution

(1980) PVC Pipe - Design and Installation
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R |Brass Pipe;
F ng and Specials;
Jo its;
Valves;
Valve Boxes;
Y~ ' Hydrants;
N ellaneous ltems;
F ed copies of the manufacturer's literature stating mate Is of construction, applicable standards,
c_. icities, rated pressures, and other product information which indicates compliance with the project
sy ~sifications.
SD-06 Instructions
Installation;
The manufacturer's recommendations for each material or procedure to be utilized.
SD-08 Statements
Waste Water Disposal Method;

T method proposed for disposal of waste water from hydrostatic tests and disinfection, prior to
p orming hydrostatic tests.

S ement of Satisfactory Installation;
A statement signed by the principal officer of the contracting firm stating that the installation is
satisfactory and in accor ince with the contract plans and ecifications and the manufacturer's
prescribed procedures and techniques, upon completion ot tne project and before final acceptance.
SD-09 Reports
B terial Examination;
T==t results from commercial laboratory verifying disinfection.
SD-13 Certiticates
F*-zline Testing;
I Irostatic Test Resulits;
F..ssure Relief Valve Test Cert;

SD-18 Records

D umentation supporting compliance with Section 3.5 CONTRACTOR QUALITY CONTROL.

1 HANDLING
F..2 and accessories shall be handled so as to insure delivery to the trench in sound, undamaged

condition. Particular care shall be taken not to injure the pipe coating or lining. If the coating or lining of
any pipe or fitting is damaged, the repair shall be made by the Contractor at his expense in a satisfactory
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manner. No other pipe or material of any kind shall be placed inside a pipe or fitting after the coating
has been applied. Pipe shall be carried into position and not dragged. Use of pinch bars and tongs for
aligning or turning pipe will be p.___tted only on the bare ends of the pipe. The interior of pipe and
accessories shall be thoroughly cleaned of fo  jn matter before being lowered into the trench and shall
be kept clean during laying operations by plugging or other approved method. Before installation, the
pipe shall be inspected for defects. Material found to be defective before or after lay | shall be
replaced with sound material without additional expense to the Government. Rubber gaskets that are
not to be installed immediately shall be stored in a cool and dark place.

1.4.1 Miscellaneous Plastic Pipe and Fittings
Polyvinyl Chloride (PVC), pipe and fittings shall be handled and stored in accordance with the

manufacturer's recommendations. Storage facilities shall be classified and marked in accordance with
NFPA 704, with classification as indicated in NFPA 49 and NFPA 325M.

PART 2 PRODUCTS

24 PIPE

Pipe shall conform to the respective specifications and other requirements specified below.
2.1.1 Plastic Pipe

2.1.1.1 Polyvinyl Chloride (PVC) Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming to ASTM D 1784, Class
12454B.

a. Pipe Less Than 100 mm (4-inch) Diameter:

(1) Screw-Joint: Pipe shall conform to dimensional requirements of ASTM D 1785
Scheduie 80, with joints meeting requirements of 1.38 N (2™ -=i) working

pressure, 1.83 MPa (266 psi) hydrostatic test pressure, unless rwise shown
ol __cified. Pipe couplings when used, shall be tested asreq ed by ASTMD
2

(2 Solvent Cement Joint: Pipe shall conform to dimensional requirements of ASTM
D 1785 or ASTM D 2241 with joints meeting the requir  ents ¢ iPa
psi) working pressure and 1.83 MPa (266 psi) hydrostatic test pressure.

b. Pipe 100 mm (4-inch) through 300 mm (12-Inch) Diameter: Pipe, cou ngs and fitti 5
100 mm (4-inch) through 300 mm (12-inch) diameter shall conform to AWWA C900,
Class 200, CIOD pipe dimensions, elastomeric-gasket joint, unless otherwise shown or
specified.
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2.1.2 Steel Pipe

2.1.2.1 Galvanized-Steel Pipe

C....vanized-steel pipe shall conform to ASTM A 53, standard weight.
2 2.2 Seamless Welded Pipe

€ mless welded pipe shall conform to ASTM A 53, black. When installed underground, pipe shall be
e ased with 0.2 mm ( 8 mil) thick polyethlene in accordance with AWWA C105.

2...3 Copper Tubing
Tubing shall conform to requirements of ASTM B 88, Type K, soft tempered.
2.1.4 Red Brass Pipe

Pipe shall conform to requirements of ASTM B 43, regular.

2.2 FITTINGS AND SPECIALS
2..1 Polyvinyl Chiori :(PVC) Pipe

a. For pipe less than 100 mm (4 inch) diameter, fittings for threaded pipe shall conform to
requirements of ASTM D 2464, threaded to conform to the requirements of ASME
B1.20.1 for use with Schedule 80 pipe and fittings, fittings for solvent cement jointing
shall conform to ASTM D 2466 or ASTM D 2467.

b. For pipe 100 mm (4 inch) diameter and larger, fittings and specials shali be iron, bell end
in accot ince with AWWA C110, 2.42 MPa (350 psi) pressure rating unless otherwise
shown or specified, except that profile of bell may have special dimensions as required
by the pipe manufacturer; or may be fittings and specials of the same material as the
pipe withe omericy ets, all in conformance with AWWA )O. lron fittings and
specials shall be cement-mortar lined (standard thickness) in accordance with AWWA
C104. | lings shall be bell and spigot orf n end pipe, or as applicable. Ductile iron
compact fittings shall be in accordance with AWWA C153.

2 "2 Steel Pipe
£~21 Galvanized-Steel Pipe

¢ el fittings shall be galvanized. Screwed fittings shall conform to ASME B16.3. Flanged fittings shall
¢ __form to AWWA C207.

2 2.2 Seamless Wel :d Pipe

V. -Iding of seamless pipe shall be performed in accordance with ASME B 31.1.
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The Contractor may request a waiver, setting forth in writin he reasons for the request and stating the
a’ rnative procedure proposed to comply with the requirea hydrostatic tests. Backfill placed prior to the
te..s shall be placed in accordance with the requirements «  Section 02210 EARTHWORK.

3.2.2 Leakage Test

L kage test shall be conducted after the pressure tests have been satisfactorily completed. The

¢ ation of each leakage test shall be at least 2 hours, and during the test the water line shall be

¢ jected to not less than 1.83 MPa (266 psi). Leakage is defined as the quantity of water to be
s..plied into the newly laid pipe, or any valved or approved section thereof, necessary to maintain
pressure within 34.5 kPa (5 psi) of the specified leakage test pressure after the pipe has been filled with
water and the air expelled. No piping installation will be accepted if leakage exceeds the aliowable
leakage which is determined by the following formula:

n

L = 0.0001351ND(P raised to 1/2 power)

L = Allowable leakage in gallons per hour

N Number of joints in the length of pipeline tested

L = Nominal diameter of the pipe in inches

P = Average test presst  during the leakage test, in psi gauge

Should any test of pipe  iclose leakage greater than that calculated by the above formula, the defective
joints shall be located and repaired until the leakage is within the specified allowance, without additional
cost to the Government.

3.2.3 Time for Making Test

Except for joint material tting or where concrete thrust blocks necessitate a 5-day delay, pipelines
jointed with rubber gaskets, mechanical or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for leakage at any time after partial completion of backfill.

3.2.4 Concurrent Hydrostatic Tests

The Contractor may ele to conduct the hydrostatic tests using either or both of the following
procedures. Regardliess of the sequence of tests employ:  the results of pressure tests, leakage tests,
2~ disinfection shall be atisfactory as specified. Ali replacement, repair or retesting required shall be
¢ omplished by the Contractor at no additional cost to the Government.

a. Pressure test and leakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently, using the water
treated for disinfection to accomplish the hydrostatic tests. If water is lost when treated
for disinfection and air is admitted to the ui  being tested, or if any repair procedure
results in contamination of the unit, disinfection shall be reaccomplished.

3.3 DISINFECTION

Before acceptance of potable water operation, each unit 0 ompleted waterline shal 2 disinfected as
prescribed by AWWA C651. From several points in the u , personnel from the Contractor's
commercial laboratory shall take at least 3 water samples from different points, approved by the
Contracting Officer, in proper sterilized containers and perform a bacterial examination in accordance
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with state approved methods. The commercial laboratory must be certified by the state’s approving
authority for examination of potable water. The disinfection shall be repeated until tests indicate the
absence of pollution for at least 2 full days. The unit will | acc  duntil satisfactory b eriological
results have been obtained.
3.4 CLEANUP
Upon completion of the installation of water lines, and appurtenances, all debris and surplus materials
resulting from the work shall be removed.
3.5 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with c~ntr
requirements and shall maintain records of his quality control for all operations including ut not ed
to the following:
(1) Inspection of material delivered to project site against approved material data.
(2) Storage and handling materials.
3 Installation to lines indicated.
(4) Finished appearance.
(5) Completion of required tests.
Pressure test results
Leakage test results
Bacterialogical results (Potable Water only)
Coy 1 duplicate of these records and tests, as well as records of corrective action taken when results

are tisfactory, shall be furnished to the Contracting Officer within 24 hours following the inspection
or test.
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F 3T4 SUBMITTAL SUMMARY

| SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph item SD
2°1 Chain Link Fence Materials 01
2...2 Concrete 01
2.1.3 Pac ks 01
3.10 Contractor Quality Control 18

C~e for Type of Submittal (SD)

- Data

- Drawings

- Instructions

- Schedules
Statements

- Reports

- Certificates

- Samples

- Records

- O & M Manuals

]

—_ e D OO OO
[l

- End of Sectio

LR BN AN )
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1.3 SUBMITTALS
Submittals shalt be furnished in accordance with Exhibit |.
SD-01 Data
Manufacturer's Catalog Data;
Submit data composed of catalog cuts, brochures, circulars, specifications, product data, and printed
it rmation in sufficient detail and scope to verify compliance with the requirements of the contract
¢ uments.
Material, Equipment, and Fixture Lists;
A ~>mplete itemized listi | of equipment and materials proposed for incorporation into the work shall be
suwmitted. Each entry shall include an item number, the quantity of items proposed, and the name of the
manufacturer of each such item.

Installation Procedures;

A 1 minimum, the Contractor shall submit installation procedures for regulators, tran irmers and
reciosers.

F :edures shall include diagrams, instructions, and precai ons required to install, a 1st, calibrate, and
test the devices and equipment.

SD-04 Drawings
Electrical Distribution System;
Detail drawings consisting of equipment drawings, illustrations, schedules, instructions, diagrai : and
other information necessary to define the installation and enable the Government to check conformity
with the requirements of the contract drawings. Detail drawings shall as a minimum include:

a. Poles.

b. Crossarms.

¢. Transformers.

d. Pole top switches.

e. Conductors.

f. Insulators.

g. Surge arresters.

If departures from the contract drawings are deemed necessary by the Contractor, complete details of
such departures shall be submitted through a Request for Information (RFI) to the Contracting Officer.

Detail drawings shall show how components are assembled, function together and how they will be
installed on the project. Data and drawings for component parts of an item or system shall be
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16370-6, 1.1
Add reference to “WAC 296-45”

16370-10,2.2.2
Add requirement that liquid dielectrics must be RTEMP or equivalent

16370-10,2.2.2
Last sentence, change “...50 ppm...” to “....1 ppm....”

16370-10, 2.2.2
Revise description of transformers and nameplate data in accordance with DynCorp
comments dated 11/7/97, provided by BHI under separate cover.

16370-13, 2.8.1
Verify need for subject n  lium voltage insulators

16370-13, 2.8.1
Use 15KV insulators as specified in Hanford Electrical Utilities (HEU) specifications

16370-13,2.8.2
Ver need for subject medium voltage insulators

16370-13,2.8.3
Clarify the need for “apparatus” insulators

16370-13, 2.11
Revise text to describe transformer as specified in earlier comment above

16370-15, 2.13
Revise grounding scheme to comply with NESC and HEU specifications, regarding
primary/secondary separation and minimum resistance to ground

16370-15, 2.15
Revi: text to incorporate use of “RTEMP” or equal dielectric

16370-15, 2.15
Revise PCB con tlimit, to 1 ppm

16370-17,3.4
Revise text, to require yellow guy markers

16370-18,3.5.3
Revise text to list only #4 ACSR tie wire

370-18, 3.7

Page 7 of 9



Revise text to require contractor to provide all materials for final connection to the
existing 13.8 KV line.

16370-19, 3.8.1

(note: no action required)

The 3 ft dimension is acceptable, if the NESC required 20 ft primary/secondary

separation is maintained

16370-22, 4.1

Add requirement that information shown in 3.8.1.a needs to be prepared by the

Contractor

(note: necessary additional detail re~arding the following comments against 16370

canbe foun’ "~ ° »1° omery waf ~~ 7o 7 TTT hq “Comments by Ray

Peck to Mo v electrical - forS° P a7

Cells 3 and 4 ot ERDF. Comments as ot 11/19/97”

Require transformer vendor to supply specific data through the Contractor to BHI

Revise transformer specification and reduce size to 3 each, 50 KVA

Revise wood pole/pressure treatment specification

Add pole line profile to drawings

Add sag and tension tables

Add single line drawing

Revise specification for surge arresters

Reconfigure power termination at panels

Verify that pole line can accommodate telecommunications in accordance with ANSI-C2

(NESC) and that design has been coordinated with telephone utility and Hanford
ectrical Utilities. BHI to provide guidance

Verify that fence sections near the pole line crossing are appropriately grounded

Require Contractor to provide pole coordinates to BHI prior to planned 13.8 KV
energization

Regardit  Section 3.7, add wording to inform Contractor of Plant Force Work Rev v
implication on his work. BHI to provideg 1 :e.

Page 8 59



~p._ifi itions, General

Verify a specifications are appropriately signed off, Rev. 0 “Issued for Construction”

COMMENTS ON MATERIAL TAKEOFF

Reg g organization, place Item 3 (Signs) in Item 2 .. _nce). Place “Cleai’ :” as the
A 3

Clarify Quantities in Item 5 (Electrical) as per assembly or for all assemblies
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manager. The report from the CQC system manager shall inciude copies of test reports

and copies of reports prepared by all subordinate quality control personnel.

IFICATION OF NONCOMPLIANCE

ing Officer will notify the Contractor of any detected noncomplianc
.~ 7 tractor shall, after receipt of such notice, immediately ta
wi vered to the Contractor at the site of the work, shall be d
otit lfthe Coi ~ tor fails or refuses to comply promptly, the
ir scupping alt or part or the work until satisfactory corrective actior
st due to such stop o * rs shall be made the subject of claim for e
or damages by the Cuntractor.
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SECTION 02210

EARTHWORK
PART 1 GENERAL
1.1 RE IENC
The ions listed below form a part of this specification to the extent referenced. The publications
are to in the text by basic designation only.

AERICAN SOCIETY FOR TE. ..NG AND MATERIALS (ASTM)

ASTM C 136
ASTM D 422

ASTM D 1140

ASTM D 1556

ASTM D 1557

ASTM D 2167

ASTM D 2487

ASTM D 2922

ASTM D 3017

ASTM D 4318

CODE OF FEDERAL REGULATIONS

29 CFR

(1994a) Sieve Analysis of Fine and Coarse Aggregates
(1963; R 1972) Particle size analysis of soils

(1992) Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve

(1990) Density and Unit Weight of Soil in Place by the
Sand-Cone Method

(1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700
kN-m/cu.m.))

(1984; R 1990) Density and Unit Weight of Soil in Place
by the Rubber Balloon Method

(1992) Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

(1991) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)

(1988) Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth)

(1984) Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

Safety and Health Regulations for Construction
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1.2 DEFINITIONS

1.2.1 Satisfactory Materials

Materials classified in ASTM D 2487 as GW, GP, GM, GW-GM, SW, SP,SM, SP-SM and SW-SM and
fre 1 roots and other organic matter, trash, debris, and frozen materials and stones larger than 150

mr.. .- .aches) in any dimension will be considered satisfactory material unless specified otherwise.

1.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials and materials = ":din
- 3TM D 2487 as Pt, OH, and OL are unsatisfactory. Unsatisfactory materials also include n le
nns, refuse, or backfills from previous construction unless designated otherwise by the speci and
drawings.

1.2.3 D/ e of Compaction

Degree of compaction is a percentage of the maximum density obtained by the test procedure presented
in AS 1D 1557 abbreviated hereinafter as a percent of maximum density.

1.2.4 Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones greater than 75 mm (3 inches) in
any dimension or as defined by the pipe manufacturer, whichever is smaller.

1.2.5 Unstable Material
Unstable material shall consist of materials too wet to properly support the materials to be placed on or
above it.
1.3 SUBMITTALS
Subt....tals shall be furnished in accordance with Exhibit I.
SD-01 Data
Submittal of manufacturer's data for plastic marking tape.
SD-08 Statements
Field Testing Control;

Qui 1 s of the commercial testing laboratory who will be performing all testing in accordance with
par . |ELD TESTING CONTROL.

SD-09 Reports
Satisfactory Materials;
Certified test reports and analysis certifying that the base materials proposed for use at the project site
conform to the specified requirements, and for all tests conducted in accor 1ce with paragraph FIELD

TESTING CONTROL.

Copies of all laboratory and field test reports within 24 hours of the completion of the test.
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3.1.2.2 Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such material shall be removed
100 mm (4 inches) below the required grade and replaced with initial backfill material.

3.1.2.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such material shall be removed to
the depth directed and replaced to the proper grade with select granular material as provided in
paragraph FILLING, BACKFILLING, AND COMPACTION. When removal of unstable material is
required due to the fault or neglect of the Contractor in his performance of the work, the resuiting
material shall be excavated and replaced by the Contractor without additional cost to the Government.

3.2 UTILITY TRENCH BOTTOM PREPARATION

Ti  bottoms of trenches shall be accurately graded to provide uniform bearing and support for the
bottom quadrant of each section of the pipe. The trench bottom shall be given a final trim, using a string
line for establishing grade, such that each pipe section when first laid will be continually in contact with
the groun 1ilong the extreme bottom of the pipe. Bell holes shall be excavated to the necessary size at
each jo " " or coupling to eliminate point bearing. Stones of 75 millimeters (3 inches) or greater in any
dimen....1, or as recommended by the pipe manufacturer, whichever is smaller, shall be removed to
avoid point bearing.

33 SUBGRADE PREPARATION FOR THE CONSTRUCTION SUPPORT PAD AND BULK
WATER LOADING PAD

Unsatisfactory material in surfaces to receive fill or in excavated areas shall be removed to a depth of
150 mm ( 1ches) and replaced with satisfactory materials. The surface shall be scari 1to a depth of
150 mm (6 inches) and compacted to 95 percent of maximum density prior to placing fill or backfill.
When subgrades are less than the specified density, the ground surface shall be broken up to'a
minimum depth of 150 mm (6 inches), pulverized, and rompacted to the specified density. When the
subgrade is part fill and part excavation or natural gro 4, the excavated or natural ground portion shall
be scarifit a depth of 300 mm (12 inches) and compacted as specified f the adjacent fill. Material
shal >tbe placed on surfaces that are muddy, frc n, or contain frost. Material shall be moistened or
aeraied as necessary to provide the moisture content that will readily facilitate obtaining the specified
compaction with the equipment used. Approved compacted subgrades that are disturbed by the
Contractor’s operations or adverse weather shall be ¢ rified and compacted as specified herein before
to the required density prior to further construction thereon.

34 SUBGRADE PREPARATION FOR ROADWAYS
Subgrade for roadways shall be compacted to at least 95% of maximum density to a depth of 300 mm

(12 inches) below the surface. This operation shall include plowing, disking, and any moistening or
aerating required to obtain the specified compaction.
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3.5 FILLING, BACKFILLING, AND COMPACTION

Fill backfill material shall consist of satisfactory material, select granular material, initial backfill

me |, or base material as required. Backfill shall be placed in layers not exceeding 150 mm (6
inches) loose thickness for compaction by hand operated machine compactors, and 200 mm (8 inches)
loose thickness for other than hand operated machines, unless otherwise specified by the Contrac )
Offi . Except for material used on roadways, the Construction Support Pad, or the Bulk Water
Loading Pad, each layer shall be compacted to at least 95 percent maximum density.

3.5.1 Trench Backfill
Trr~~hes shall be backfilled to the grade shown. The trench shall be backfilled to 600 millimeters (2

¢ , bove the top of pipe prior to performing the required pressure tests. The joints and couplings shall
be left uncovered during the pressure test.

3.5.1.1 Replac ent of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall be replaced with select
granular material placed in layers not exceeding 150 mm (6 inches) loose thickness.

3.5.1.2 Bedding and Initial Backfill

Bedding and initial backfill material shall be placed and compacted with approved tampers to a height of
at least 0.30 meter (one foot) above the top of utility pipe or conduit. The backfill shall be brought up
evenly on both sides of the pipe for the full length of the pipe. Care shall be taken to ensure thorough
compaction of the fill under the haunches of the pipe.

Unless otherwise specified or shown, pipeline bedding may be omitted if all the foliowing conditions
exist.

a. The pipe bears on firm, undisturbed native soil which contains only particles that will
pass a 25 mm (one-inch) sieve.

b. The trench excavation is not through rock or stones.

c. The trench subgrade soils are classified as satistactory material.

d. The trench subgrade soils have, as a maximum, a moisture content that allows
compaction.

Where bedding i< required, after compacting the bedding the Contractor shall perform a final trim using
a stringline for  ablishing grade, such that each pipe section when first laid shall continually be in
contact with the bedding along the extreme bottom of the pipe. Excavation for pipe bells and welding
shall be made as required.

3.5.1.3 Base Material

Fill, backfill, and compaction for base materials used in gravel roadways shall be as specified in
Paragraph FILL, BACKFILL, AND COMPACTION FOR ROADWAYS.

3.5.2 Fill, Backfill, and Compaction for Roadways
Roadways shall be filled to the grades shown. Fill and backfill material shail be compacted to at least 95

percent maximum density. Stones having a dimension greater than 100 mm (4 inches) shall not be
permitted in the upper 150 mm (6 inches) of the roadway.
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( 1al  )mpaction is not as specified, the material shall be removed, replaced and recombpacted to
I icification requirements, at no additional expense to the Government. Tests on rec ted

i all be performed to determine conformance with specification requirements.

3.8.1 In-Place Densities

3.8 | In-Place Density of Trenches

A minimum of one field test per lift of backfill for every 100 m (328 ft) of trench shall be performed.
3.8.1.2 In-Place Density of Roadways

A minimum of one field test at 30 m (100 feet) intervals for each lift of fill or backfill.

3.8.1.3 In-Pla( ensity of the Construction Support Pad and the I "1 V Loading Pad

A minim >f one field test for every 232 square meters (2500 square feet) or fraction the of each lift
of fill or/| fill.

3.9 SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the specific utilities are as follows:

3.9.1 Water Lines

Trenches shall be installed at a depth to provide a minimum cover of 1.1 meters (3.5 feet) from the
existing ground surface, or from the indicated finished grade, whichever is lower, to the top of the pipe.

3.9.2 Plastic Marking Tape

Warning ta shall be installed directly above the pipe, at a depth of 457 mm (18 inches) below
finished graue unless otherwise shown.
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall inciude the following:

Paragraph ltem SD
Insta ion Instructions 06
Waste Water Disposal Method 08
~ tisfactory Installation 08
1 Polyvinvi Cit  de (PVC) Pipe 01
2 Stee 01
3 Copj Jing 01
4 \ Pipe 01
U2660-2.2 Fittin | Specials 01
« Joints 0
( 2 Valves 01
{ 5 Pressure Relief Valve Cert. 13
( Valve Boxes 01
{ Yard Hydrants 01
02660-2.7 Miscellaneous ltems 01
02660-3.2 Hydrostatic Tests 09, 13
02660-3.3 Disinfection 09

Code r Type of Submittal (SD)

01 - D:

04 - Drawings

06 - Instriyctions

07 - Sc...dules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- End of Section -

LR BE 2R IS
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SD-04 Drawings
Sketch of proposed grounding installation.
SD-18 Records

Records documenting completion of grounding tests.

PART 2 PRODUCTS

21 MA’ \LS

Materials shall conform to the following:
21 CI I kFence

FS X-F-191/GEN.

21.1  Fabric

FS RR-F-191/1, Type |, zinc-coated steel wire with minim n coating weight of 370 grams (1.2 ounces)
of zinc per 2 meter (square foot) of coated surface, or Type ll, aluminum-coated steel wire. Fabric
shall be fab.ivawcd of 11-gauge wire woven in 51 mm (2-inch) mesh. Fabric height shall be 1.83 m (6
feet). Fabric shall be twisted and barbed on the top selvage and knuckled on the bottom selvage.

2.1.1.2 Gates

FS RR-F-191/2. Gates shal! be the type as shown on contract drawings. Gate frames shall be
constructed of Class 1 Grade A or B, steel pipe, size SP2, as specified in FS RR-F-191/3. Gate fabric
shall be as specified for chain-link fabric. Gate leaves more than 2.44 m (8 feet) wide shall have either
intermediate members and diagonal truss rods or shall have tubular members as necessary to provide
rigid construction, free from sag or twist. Gate leaves less than 2.44 m (8 feet) wide shall have truss
rods or intermediate braces. Gate fabric shall be attached to the gate frame by method standard with
the manufacturer except that welding will not be permitted. Latches, hinges, stops, keepers, rollers, and
other hardware items shall be furnished as required for the operation of the gate. Latches shall be
arranged for padlocking so that the pa ck will be accessible from both sides of the gate. Stops shall
be provided for holding the gates in the open position..

2.1.1.3 Posts

FS RR-F-191/3, zinc-coated; Class 1 Grade A or B, steel pipe; Class 3, formed steel sections; Class 6,
steel square sections; or DQ-40 galvanized steel pipe meeting ASTM F699. Class 4, steel H-section
may be used for line posts in lieu of line post shapes specified for the other classes. Sizes shall be as
shown on the drawings. Line posts and terminal (corner, gate, and pull) posts selected shall be of the
same class throughout the fence. Gate post shall be either round or square, subject to the limitation
specified in FS RR-F-191/3.
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SUBMITTAL SUMMARY

AARY OF SUBMITTALS

Si als to be furnished by the Contractor shall include the following:
P i item SD
02~"" ~.1.1 Chain Link Fence Materials 01

02 1.2 Concrete 01

02 .9 Proposed Grounding Installation 04

02831-3.9 Grounding Test Results 18

!

01 - Data

04 - Dr ings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- End of Section -

* ok ok ok K
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SECTION 16370

ELECTRICAL DISTRIBUTION SYSTEM, AERIAL

PA 1 GENERAL

1.1 REFERENCES

The publications edl >w form a part of this specification to the extent referenced. The publicatio
are referred to in the text by basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPC 1, ON Ol ALS

(# HTO)
AASHTO LTS-2 (1985; Rev 1986, 1987, 1988) Standard Specifications
for Structural Supports for Highway Signs, Luminaires
and Traffic Signals

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

ANSI C29.1 (1988) Electrical Power Insulators - Test Methods

ANSI C29.4 (1989) Wet-Process Porcelain Insulators - Strain Type

ANSI C29.5 (1984) Wet-Process Porcelain Insulators - Low- and
Medium-Voltage Types

ANSI C29.8 (1985) Wet-Process Porcelain Insulators - Apparatus,
Cap dPin Type

ANSI C29.9 (1983) Wet-Process Porcelain Insulators - Apparatus,
Post-Type

ANS] C37.32 (1990) High-Voltage Air Switches, Bus Supports, and

Switch Accessories - Schedules of Preferred Ratings,
Manufacturing Specifications, and Application Guide

ANSI C57.12.00 (1987) Liquid-Immersed Distribution, Power, and
Regulating Transformers

ANSI C57.12.20 (1988) Overhead-Type Distribution Transformers, 500
kVA and Smaller: High Voltage 34 500 Volts and
Below; Low Voltage, 7970/13 800Y Volts and Below

ANSI C135.1 (1979) Galvanized Steel Bolts and Nuts for Overhead
Line Construction
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to detect possible damage during installation. If factory tests were not performed on completed

1 - s shall be performed after the installation of completed assemblies. Components shall
3 1 damage caused during installation or shipment and that packaging materials have been
v 'omponents capable of being both manually and electrically operated shall be o ated

manually prior to the first electrical operation. Components capable of being calibrated, adjusted, and
tested shallt :alibrated, adjusted, andt ed in accordance with the instructions of the equipmet
wfacturer. Items for which such services shall be provided, but are not limited to, are the follov  j:
Switc s,
Transformers.
3.10.8 Operating Tests
After the installation is completed, and at such time as the Contracting Officer may direct, the Contractor
{ nduct operating tests for approval. The equipment shall be demonstrated to operate in
{ \nce with the Jirements herein. An operatingt  report shall be submitted in accordance with
I ph SUBMITTALS.
3.11 ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has successfully completed all tests
and after all defects in installation, material or operation have been corrected.

16370-20



PART 4 SUBMITTAL SUMMARY

3" 1Y OF SUBMITTALS

i obef ished by the Contractor shall include the following:

\ph ltem SD
16370-2.5 Medium-Voltage Lines 01, 04, 09
Low-Voltage Lines 01, 04, 09
Poles and Hardware 01, 04, 09
insulators 01, 04, 09
Crossarm Assemblies 01, 04, 09
) Fuses and Switches, Medium- 01, 04, 09
Voltage
16370-2.11 Transtormers 01, 04, 09
16370-2.12 Surge Arrestors 01, 04, 09
13 Watt-Hour Meter 01, 04, 09
14 HPS Floodlight 01,04
15 Grounding and Bonding 01, 04, 09
5.1 Sag and Tension Tables 01
16370-3.9.1 Proposed Grounding 04
installation
16370-3.10 Field Testing 06, 09

Code for 'pe of Submittal (SD)

01 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- End of Section -

w* k ok ok &
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c.LECTRICAL DISTRIBUTION SYSTEM, AERIAL
SECTION 16370

APPENDIX A
LIST OF MATERIALS
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7 L

Bl-1

B1-2

B1-3

B1-4

B1-5

B1-6

B1-7

DESCRIPTION

SPARE
PARTS
NO.

BOLT. CARRIAGE, 3/8"-16UNC-2A x 4" Lg w/sq nut.
Steel galvanized per ANSI C135.1 & ASTM A153.

A.B. Chance cat.#8634 Joslyn cat.#J8634
Cooper Industries cat.#DF1C4

BOLT, CARRIAGE, 3/8"-16UNC-2A x 4 1/2" Lg w/sq nut.
Stee] galvanized per ANSI C135.1 & ASTM A153.

A.B. Chance cat.# 8634 1/2 Joslyn cat.#J8634-1/2

Cooper Industries cat.#DF1C450

BOLT. CARRIAGE, 3/8"-16UNC-2A x 5" t~ +/sq nut.
Steel galvanized per ANSI C135.1 " ~o. ALS3.

A.B. Chance cat.# 8635 Joslyn cat.#J8635
Cooper Industries cat.#DF1C5 .

BOLT, CARRIAGE, 3/8"-16UNC-2A x 6" Lg w/sq nut.
Steel galvanized per ANSI C135.1 & ASTM AIS3.

A.B. Chance cat.# 8636 Joslyn cat.#J8636
Cooper Industries cat.7DF1C6

BOLT. CARRIAGE, 1/2"-13UNC-2A x 4 1/2" Lg w/sq nut.
Steel galvanized per ANSI C135.1 & ASTM AlS53.

A.B. Chance cat.# 8644 1/2 . Joslyn cat.#J8644-1/2
Cooper Industries cat.#DF2C450

BOLT. CARRIAGE, 1/2"-13UNC-2A x 5" Lg w/sq nut.
Steel galvanized per ANSI C135.1 & ASTM Al53.

A.B. Chance cat.# 8645 Joslyn cat.#J8645
Cooper Industries cat.#DF2C5

BOLT, CARRIAGE, 1/2"-13UNC-2A x 6" Lg w7sq nut.
Steel galvanized per:ANSI C135.1 & ASTM 153.

A.B. Chance cat.# 8646 Joslyn cat.#)8646
Cooper Industries cat.#DF2C6

6115-1500
-0590

6115-1500
-0592

6115-1500
-0594

ELECTRICAL -UTILITIES —

DISTRIBUTION SPECIFICATIONS -
APPROVED: J.M. HACHE  DATE: 11/93

MATERIAL INDEX
HANFORD
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ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS

HANFORD

B SPARE
R DESCRIPTION PARTS
NU. NO.
B1-8 BOLT. MACHINE, SQ HD (crossarm), 1/2"-13UNC-2A x 5" Lg 6115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM Al53. -0628
A.B. Chance cat.#8705 Joslyn cat.#J8705
Cooper Industries cat.#DF25B  Hughes cat.#B55-1 3/4
B1-9 BOLT, MACHINE, SQ HD (crossarm), 1/2"-13UNC-2A x 6" Lg =~ 16115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM Al153. -0630
A.B. Chance cat.#8706 Joslyn cat.#J8706
Hughes cat.#B56-3 Cooper Industries cat.#DF2B6
B1-10 BOLT. MACHINE, SQ HD (crossarm), 1/2"-13UNC-2A x 8" Lg 6115-1500
w/sq nut. Steel galvanized per ANSTI C135.1 & ASTM A153. -0583
A.B. Chance cat.#8708 Joslyn cat.#J8708
Hughes cat.#B58-4 Cooper Industries cat.#DF2B8
B1-11 BOLT. MACHINE, SQ HD (crossarm). 5/8"-11UNC-2A x 8" Lg 6115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM Al53. -0584
A.B. Chance cat.#8808 Joslyn cat.#J8808
Hughes cat.#B68-4 Cooper Industries cat.#DF3B8
B1-12 BOLT, MACHINE, SQ HD (crossarm), 5/8"-11UNC-2A x 10" Lg 6115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM Al153. -0632
A.B. Chance cat.#8810 Joslyn cat.#J8810
Hughes cat.#B610-4 Cooper Industries cat.#DF3B10
B1-13 BOLT. MACHINE, SQ HD (crossarm), 5/8"-11UNC-2A x 12" Lg 6115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM A153. -0635
A.B. Chance cat.#8812 Joslyn cat.#J8812
Cooper Industries cat.#0F3B12  Hughes cat.#B612-4
B1-14 BOLT, MACHINE, SQ HD (crossarm), 5/8"-11UNC-2A x 14" Lg 6115-1500
w/sq nut. Steel galvanized per ANSI C135.1 & ASTM A153. -0634
A.B. Chance cat.#8814 Joslyn cat.#J8814
Hughes cat.#B614-6  Cooper Industries cat.#DF3B14
MATERIAL INDEX FEB 2 4 19u

APPROVED: J.M. HACHE  DATE: 11/93
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! SPARE
DESCRIPTION PARTS
NO.
_T, DOUBLE-ARMING, 5/8"-11UNC-2A x 14" Lg w/4 sq nuts. 6115-1500
2el galvanized per ANSI C135.1 & ASTM Al53. -0598
A.B. Chance cat.#8864 Joslyn cat.#J8864
Cooper Industries cat.#DF2D14 Hughes cat.#TR614-F
B1-23 BOLT, DOUBLE-ARMING, 5/8"-11UNC-2A x 16" Lg w/4 sq nuts.~ |6115-1500
Steel galvanized per ANSI C135.1 & ASTM Al153. . -0599
A.B. Chance cat.#8866 Joslyn cat.#J8866
Huc-2s cat.#TR616-F Cooper Industries cat.#DF2D16
B1-24 BOLT, [ IBLE-ARMING, 5/8"-11UNC-2A x 18" Lg w/4 sq nuts. T
Steel gatvanized per ANST C135.1 & ASTM Al53. -UbLu
A.B. Chance cat.#8868 Joslyn cat.#J8868
Hughes cat.#TR618-F  Cooper Industries cat.#DF2D18 .
B1-25 BOLT, DOUBLE-ARMING, 5/8"-11UNC-2A x 20" Lg w/4 sq nuts. 6115-1500
Steel galvanized per ANSI C135.1 & ASTM A153. -0601
A.B. Chance cat.#8870 Joslyn cat.#J8870
Hughes cat.#TR620-F  Cooper Industries cat.#DF2D20
B1-26 BOLT, DOUBLE-ARMING, 5/8"-11UNC-2A x 22" Lg w/4 sq nuts. 6115-1500
Steel galvanized per ANSI C135.1 & ASTM A153. -0602
A.B. Chance cat.#8872 Joslyn cat.#J8872
Hughes cat.#TR622-F  Cooper Industries cat.#DF2022
Bl1-27 BOLT, DOUBLE-ARMING. 5/8"-11UNC-2A x 24" Lg w/4 sq nuts. . 16115-1500
Steel galvanized per ANSI C135.1 & ASTM A153. -0603
A.B. Chance cat.#8874 Joslyn cat.#J8874
Hughes cat.#TR624-F  Cooper Industries cat.#DF2D24
B1-28 BOLT, DOUBLE-ARMING, 5/8"-11UNC-2A x 26" Lg w/4 sq nuts. 6115-1500
Steel galvanized per. ANST C135.1 & ASTM A153. -0604
 A.B. Chance cat.#8876 JosTyn cat.#J8876
Cooper Industries cat.#DF2D26
MATERIAL INDEX FEB 2419

HANFORD
ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS

DATE: 11/93

APPROVED: J.M. HACHE
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MATERIA SPARE
I X DESCRIPTION PARTS
NO. NO.
B1-29 BOLT, OVALEYE, 5/8"-11UNC-2A X 12" Lg w/nut 6115-1500

Steel galvanized per ANSI C135 & ASTM Al53. - -0612

A. B. Chance cat.#29962  Hughes cat.#2719.612-6

Copper Industries cat.# DF2E12 Joslyn cat.#J9412
- B1-30 BOLT, OVALEYE, 5/8"-11UNC-2A X 14" Lg w/nut 6115-1500
Steel galvanized per ANSI C135 & ASTM Al53 -0614

A. B. Chance cat.#29964 Hughes cat.#2719.614-6

Copper Industries cat.# DF2E14 Joslyn cat.#J9414

"‘B1-31 BOLT, CARRIAGE, 1/2"-13UNC-2A x 2" Lg with or without

sq nut. Steel galvanized per ANSI C135.1 & ASTM 153.
Joslyn cat.#J24592.8  Hughes cat.#BC52-F

HANFORD
ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS (—

MATERIAL INDEX

-

APPROVED: J.M. HACHE  DATE: 11/93
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€2-15

C2-16

C2-17

C2-18

€2-19

€2-20

€2-21

CLAMP, AUTOMATIC DEAD-END, Clevis type. for #2/0 AWG
ACSR aluminum, wedge cluster design.

Reliable Power Products cat. # 7654 LD
Fargo Mfg. Co. cat. # GD-447

CLAMP, AUTOMATIC DEAD-END, Clevis type, for #3/0 AWG |

ACSR aluminum, wedge cluster design.

Reliable Power Products cat. # 7655 SDS
Fargo Mfg. Co. cat. # GD-448

CLAMP, AUTOMATIC DEAD-END, Clevis ty for #4/0 AWG
ACSR aluminum, wedge cluster design. :

Reliable Power PFOdUi ; cat. #7656 _JS
Fargo Mfg. Co. cat. # GD-449

CLAMP, GROUND ROD, 3/4“, Hex head, Bronze/copper alloy
Blackburn Products. cat. #JAB 34H

Anderson Products, cat. #GC-103-03
Joslyn. cat. #JA493 Burndy Electrical, cat. #GRC34

CLAMP, HOT LINE, #8 Sol.-2/0 Str.. bronze body

Blackburn Products cat# HLC2108-9
A.B. Chance cat#P1520cc Fargo cat#GH-100
Anderson Products cat#BC-2/0-XB

CLAMP, BAIL. #6-4/0 Str, aluminum body, w/copper bail
(stirrup) for aluminum or ACSR conductor

A.B. Chance cat.#BC-823P Fargo.cat.#GA-lozsL
Anderson Products cat#AHLS-024019-E

CLAMP, BAIL, 1/0—397.5vkcm11 ACSR, aluminum body w/copper
ba11(st1rrup) for aluminum or ACSR conductor

A.B. Chance cat#BC-854P Fargo cat#GA-106SL
Anderson Products cat#AHLS-397021-E

SPARE
PARTS

AN

6115-0904
-0863

6115-0904
-0864

6115-0904
-0865

17314552

6115-0903
-0860

6115-0903
-0870

6115-0903
-0875

ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS

HANFORD MATERIAL INDEX

APPROVED: MF ZAKRAJSEK  DATE: 2/96

15 OF H |



-C2-22

€2-23

C2-24

€2-25

C2-26

€2-27

C2-28

CLAMP,

CLAMP,

CLAMP,

CLAMP,

strand bail.

DESCRIPTION

SPARE
PARTS

CLAMP, WEDGE, wire range #2-#6 ACSR, aluminum body.
with flexible nylon jacketed galvanized steel aircraft
strand bail.

Bail length 11" to 14".

Blackburn Products cat.#W62-1FC
Porcelain Products cat.#1061F
Reliable cat.#7195-FL

| CLAMP, WEDGE, wire range 1/0-#4 ACSR. aluminum body.
- with flexible nylon jacketed galvanized steel aircraft

Bail length 11" to 14".

Blackburn Products cat.#W20-1FC
Porcelain Products cat.#1062F
Reliable cat '187-FL

CLAMP, WEDGE, wire range 4/0-2/0 ACSR, aluminum body,
with flexible nylon jacketed galvanized steel aircraft
strand bail.

Bail length 11" to 14".

Blackburn Products cat.#W40-1FC
Porcelain Products cat.#1063F
Reliable cat.#7197-FL

RIGID CONDUIT, for 1" conduit, galv steel.

B-LINE Systems cat.#B2210PA
Unistrut Products cat.#P1113
Wesanco Inc. cat.#4-6130-A

RIGID CONDUIT, for 2" conduit. galv steel.

B-LINE Systems cat.#B2213PA
Unistrut Products cat.#P1117
Wesanco Inc. cat.#W-6138-A

RIGID CONDUIT, for 3" conduit, galv steel.

B-LINE Systems cat:#B2015PA
Unistrut Products cat.#P1119
Wesanco Inc. cat.#W-6146-A

RIGID CONDUIT, for 4" conduit. galv steel.

B-LINE Systems cat.#B2017PA
Unistrut Products cat.#P1121
Wesanco Inc. cat.#W-6154-A

NO.

6115-1500
-0871

6115-1500
-0872

6115-1500
-0870

1731384

1731387

1731389

1731391

HANFORD
ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS —_—

MATERIAL INDEX
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APPROVED: MF ZAKRAJSEK  DATE: 11/95

SPARE
I DESCRIPTION PARTS
NU. NO.
C7-1 CUTOUT, OPEN FUSE, 100 amp, 15 KV, 95 kV BIL, 6115-0975
10,000 amps (asym), leakage distance to ground 8.5" min, -2030
with bronze eye bolt connecter. Per ANSI C37.41.
A.B. Chance cat.#C710-112E
Firon Industries cat.#415409
S & C Electric Co. cat.#89021R9-J
CUTOUT. OPEN FUSE, 200 amp. 15 or 27 KV, 125 kV BIL.
C7-2 10,000 amps (asym)., leakage distance to ground 11" min, 6115-0975
with bronze eye bolt connecter. Per ANSI (C37.41. -1950
A.B. Chance cat.#C710-222E
Firon TrAustries ci =~ 109
S&C :tric Co. J072R9-J
HANFORD
ELECTRICAL UTILITIES MATERIAL INDEX
DISTRIBUTION SPECIFICATIONS
. ~—e 1) LN
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SPARE

MATERIAL DESCRIPTION PARTS
INDEX NO. _ NO.
POLE, POWER, WESTERN RED CEDAR. full length pressure
PENTA treated to a final net retention of .80# per cubic
foot. w/6 foot incised butt. conforming to ANSI 05 1, :
ASTM D1272 and AWPA C-1, C-4, P-8 & P-9 (latest € tions).
Poles shall be framed per attached sketch. Poles shall be
inspected by an independent inspector with inspectors
documention provided. Poles shall conform to ANSI class #2.
MC FARLAND/CASCADE J.H. BAXTER '
Poles listed below shall conform to the above description.
P1-30 POLE., POWER 30° 6115-9001
-0302
P1-35 POLE. POWER 35° 6115-9001
-0352
P1-40 POLE. POWER 40° 6115-9001
. -0402
P1-45 POLE. POWER 45° 6115-9001
- ' -0452
P1-50 POLE. POWER 50° 5115-9001
- - -0502
P1-55 POLE. POWER 55° 6115-9001
-0552
P1-60 POLE, POWER 60° 5115-9001
. -0602
P1-65 POLE, POWER 65° £115-9001
: ' -0652
P1-70 POLE, POWER 70° i 6115-9001
- -0702
P1-75 POLE. PQWER 75° 6115-9001
: -0752
P1-80 POLE, POWER 80" 6115-9001
1 --0802
MATERIAL INDEX
HANFORD

ELECTRICAL UTILITIES
DISTRIBUTION SPECIFICATIONS
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APPROVED: J.M. HACHE  DATE: 11/93 ’ B 2 A 1%





























































































































































































































































































BHI-01143, Rev. C

e (Calibrations, or recalibrations, of test equipment, including tions taken as a result of
recalibration;

® Decisions made regarding use of material and/or corrective actions to be taken in
instances of substandard quality;

¢ Unique identifying sheet numbers of inspection data sheets and/or problem
reporting and corrective measures reports used to substantiate the decisions
described in the preceding item.

At the end of each day, field CQA Personnel shall summarize the day's activ’*" ; on a daily
field monitoring report form. The field report shall include a brief summary of the day's
activities and highlight any unresolve ' ‘ssues that must be addressed by the QA Engineer or
CQA rsonnel the following day. Inaddi 1, the summary repo 1d
book number and page n1  >e that cover thatday'sa vities. TI ts
shall be turned into the QA Engineer at the end of each day.
The daily field monitoring report shall be filled out in a triplicate form. The individual
initiatir  the report shall attach three copies of his field book notes for that day. The three
copies shall be distributed as follows:

e Original shall be filed in field office.

e One copy transmitted to the ERC Quality Services Manager.

e Onecopyt smitted tothe project quality records in compliance with the
documentation re irements of the QAPP.

The QA Engineer shall review and initial each summary field report before distributing to the
project quality records and the ERC Quality Services Manager.

5.2 Inspection Data Sheets

All  served field and laboratory test data shall be recorded on an inspection data sheet. Ata
minimum, each inspection data sheet shall include the following information:

* Unique identifying sheet number for cross-referencing and document control;
e Description of the inspection activity;

e If appropriate, location of the inspection activity or location from which the sample
was obtained;

e Type of inspection activity and/or procedure used (reference to standard method
when appropriate);

e Any recorded observation or test data, together with all necessary calculations;

39






BHI-01143, Rev. C

e The date, project name, location, and other information;
* A summary of work activities accomplished during progress reporting period;

 Identification of areas or items inspected and/or tested during the reporting period
that are addressed by the report;

e A summary of the quality characteristics being evaluated, with appropriate cross-
references to specifications and/or drawings;

» References to the specifications or drawings defining the acceptance ‘te * fore: "
inspected characteristic;

e A summary of inspection and test results, failures, and retests;

¢ A summary of construction situations, deficiencies, and/or defects occurring during
progress reporting period;

e A summary of other problem resolutions and dispositions; and

e The signature of the QA Engineer.

5.6 Final Documentation

All daily inspection summary reports, inspection sheets, problem identification and corrective
measures reports, acceptance reports, deviations from design and material specifications (with
justifying documentation), NCRs, FCRs, FCNs, photographic records, progress reports,
drawings, drawing revisions, and other pertinent documentation shall be retained as
permanent project quality records in compliance with the QAPP. At the completion of the

p1 ct, afinal summary report that incorporates all such information, along with as-built
drawings, shall be prepared by the QA Engineer and submitted to the FDPM. The as-built
drawings, which will be generated by a land surveyor licensed in the State of Washington and
retained by the Construction Subcontractor, shall include scale drawings depicting depths,
plan dimensions, elevations, and fill thicknesses. The report shall include documentatic of
each construction component monitored by CQA Personnel and shall be signed by a
professional engineer registered in the State of Washington.

5.7 Storage of Records

During the construction of the ERDF, the QA Engineer shall be responsible for all facility CQA
documents. This includes the QA Engineer's copy of the design criteria, plans, procedu s,
and specifications; the CQA plan; and the originals of all the data sheets and reports. All
completed documents shall be routed to the project quality records in compliance with those
sections of the QAPP which address project QA records management, including maintenance
of a records index, access control, and duplicate records requirements. Working copies all be
retained at the field office to the extent necessary to properly support ongoing activities.
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By: DH
Date: 12/97
Chkd by: MM
Chkd date: 1/12/97
Client: BHI
BHI Job No. 22192 User ID: Montgomery Watson
MW Job No LOADING / UNLOADING SLAB, EDRF PHASE 2 -- PAGE NO. 15
1166095.01010102 <20
Desc:
Loading/Unloading Slab ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
CalcNo.. Z7omoTmmoTTmmmT
FORCE OR STRESS = RCE/WIDTH/THICK, MOMENT = FORCE-LE}  /WIDTH
0600X-CA-C0014
Rev No.: 0 ELEMENT LOAD ()4 QY MX MY MXY
VONT VONB FX FY FXY
97 1 -.07 -.01 -.02 -.02 -.08
.84 .84 .00 .00 .00
TOP : SMAX= .35 SMIN= -.60 TMAX= .48 ANGLE= 90.0
BOTT: SMAX= .60 SMIN= -.35 TMAX= .48 ANGLE= 90.0
98 1 -.01 -.01 .00 -.08 -.09
1.07 1.07 .00 .00 .00
TOP : SMAX= .38 SMIN= -.83 TMAX= .61 ANGLE= -33.5
BOTT: SMAX= .83 SMIN= -.38 TMAX= .61 ANGLE= -33.5
99 1 -.04 -.01 .03 -.12 -.09
1.23 1.23 .00 .00 .00
TOP : SMAX= .41 SMIN= -.97 TMAX= .69 ANGLE= -23.8
BOTT: SMAX= .97 SMIN= -.41 TMAX= .69 ANGLE= -23.8
100 1 -.05 -.01 .05 -.17 -.08
1.47 1.47 .00 .00 .00
TOP : SMAX= .48 SMIN= -1.17 TMAX= .82 ANGLE= -18.5
BOTT: SMAX= 1.17 SMIN= -.48 TMAX= .82 ANGLE= -18.5
101 1 -.06 .01 .07 -.18 -.07
¢ 1.53 183 .00 .00 .00
- TOP : SMAX= .52 sM -1.21 TMAX= .86 ANGLE= -13.9
BOTT: SMAX= 1.21 SMIN= -.52 TMAX= .86 ANGLE= -13.9
102 1 -.08 .05 .08 -.14 -.03
1.18 1.18 .00 .00 .00
TOP : SMAX= .52 SMIN= -.83 TMAX= .68 ANGLE= -6.5
BOTT: SMAX= .83 SMIN= -.52 TMAX= .68 ANGLE= -6.5
103 1 -.05 .14 .15 .07 .08
1.11 1.11 .00 .00 .00
TOP : SMAX= 1.16 SMIN= .12 TMAX= .52 ANGLE= 31.7
BOTT: SMAX= -.12 SMIN= -1.16 TMAX= .52 ANGLE= 31.7
104 1 -.47 .40 .24 .52 .13
3.03 3.03 no .00 .00
TOP : SMAX= 3.43 SMIN= 1.12 aX= 1.15 ANGLE= -21.8
BOTT: SMAX= -1.12 SMIN= -3.43 1mAX= 1.15 ANGLE= -21.8
105 1 -.53 -.41 .15 .55 .07
3.01 3.01 .00 .00 .00
TOP : SMAX= 3.35 SMIN= .85 TMAX= 1.25 AYTT- -9.2
BOTT: SMAX= -.85 SMIN= -3.35 TMAX= 1.25 A -9.2
106 1 -.14 -.18 -.07 .17 -.03
1.34 1.34 .00 .00 .00
TOP : SMAX= 1.06 SMIN= -.45 TMAX= .76 ANGLE= 7.9
BOTT: SMAX= .45 SMIN= -1.06 TMAX= .76 ANGLE= 7.9
107 1 -.11 -.07 -.20 .01 -.04
1.32 1.32 .00 .00 .00
TOP : SMAX= .10
BOTT: SMAX= 1.27
108 1 -.09
1.49
TOP : SMAX= -.06

BROTT: SMAX = 1.52
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By: DH
Date: 12/97
Chkd by: MM
Chkd date: 1/12/97
Client: BHI
BHI Job No. 22192 User ID: Montgomery Watson
MW Job No. LOADING / UNLOADING SLAB, EDRF PHASE 2 -- PAGE NO. 16
1166095.01010102
Desc: Sv’“
Loading/Unloading Slab ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
Calc No.: = e __
0600X-CA-C0014 FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH
RevNo.: 0 ELEMENT LOAD X QY MX MY MXY
VONT VONB FX FY FXY
109 1 -.04 -.01 -.04 -.02 -.05
.61 .61 .00 .00 .00
TOP SMAX= .14 SMIN= -.53 TMAX= .34 ANGLE= 38.2
BOTT: SMAX= .53 SMIN= -.14 TMAX= .34 ANGLE= 38.2
110 1 .00 -.02 -.03 -.08 -.07
.81 .81 .00 .00 .00
TOP : SMAX= .08 SMIN= -.76 TMAX= .42 ANGLE= -35.5
BOTT: SMAX= .76 SMIN= ~.08 TMAX= 42 ANGLE= -35.5
111 1 -.02 -.02 -.03 -.14 -.07
1.03 1.03 .00 .00 .00
TOP : SMAX= .03 SMIN= 1.01 TMAX= .52 ANGLE= -25.5
BOTT: SMAX= 1.01 SMIN= -.03 TMAX= .52 ANGLE= -25.5
112 1 -.03 -.02 -.03 -.18 -.08
1.27 1.27 .00 .00 .00
TOP : SMAX= -.01 SMIN= 1.28 TMAX= .63 ANGLE= -23.0
BOTT: SMAX= 1.28 SMIN= .01 TMAX= .63 ANGLE= -23.0
113 1 -.04 .00 -.06 -.18 -.07
1.24 1.24 .00 .00 .00
: TOP : SMAX= -.14 SMIN= 1.30 TMAX= .58 ANGLE= -24.7
BOTT: SMAX= 1.30 SMIN= .14 TMAX= .58 ANGLE= -24.7
114 1 -.05 .06 -.08 -.09 -.04
.67 A7 an .00 00
mAP : SMAX= -.25 SMI -.176 X= .26 A I= .0
TT: SMAX= .76 SMIN= .25 TMAX= .26 ANGLE= 90.0
115 1 .03 .15 -.13 .16 .05
1.57 1.57 .00 .00 .00
TOP : SMAX= .99 SMIN= -.83 TMAX= .91 ANGLE= -10.0
BOTT: SMAX= .83 SMIN= -.99 TMAX= .91 ANGLE= -10.0
116 1 -.08 -.13 -.22 .39 .07
3.28 3.28 .00 .00 .00
TOP : SMAX= 2.37 SMIN= 1.37 TMAX= 1.87 ANGLE= -6.7
BOTT: SMAX= 1.37 SMIN= 2.37 TMAX= 1.87 ANGLE= -6.7
117 1 -.20 -.06 -.33 .31 -.03
3.34 3.34 .00 .00 .00
TOP : SMAX= 1.87 SMIN= 1.99 TMAX= 1.93 ANGLE= 2.8
BOTT: SMAX= 1.99 SMIN= 1.87 TMAX= 1.93 ANGLE= 2.8
118 1 -.10 -.06 -.40 .10 -.10
2.94 2.94 .00 .00 .00
TOP : SMAX= .72 SMIN= 2.51 TMAX= 1.62 ANGLE= 11 &5
TT: SMAX= 2.51 SMIN= -.72 TMAX= 1.62 ANGLE= 11
119 1 -.06 -.02 -.42 - o=
2.68 2.68 .00
TOP SMAX= .14 SMIN= 2.60 TMAX= 1
BOTT: SMAX= 2.60 SMIN= -.14 TMAX= 1
120 1 -.04 .00 -.44
2.65 2.65 no
TOP : SMAX= .02 SMIN= 2.64 - 1
BOTT: SMAX= 2.64 SMIN= -.02 = ]
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By: DH
Date: 12/97
Chkd by: MM
Chkd date: 1/12/97
ient: BHI
Client: ® 22192 User ID: Montgomery Watson
BHI Job No. LOADING / UNLOADING SLAB, EDRF PHASE 2 -- PAGE NO. 17
MW Job No.
1166095.01010102 S g,{l
Desc:
Loading/Unloading Slab ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
Calc No.: FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH
i  {-CA-C0014
061 <-CA ELEMENT LOAD X oY MX MY MXY
Rev No.: 0 VONT VONB FX FY FXY
121 1 -.02 -.02 ~.04 -.02 -.04
.44 .44 .00 .00 .00
TOP : SMAX= .03 SMIN= -.42 TMAX= .23 ANGLE= 36.8
BOTT: SMAX= .42 SMIN= -.03 TMAX= .23 ANGLE= 36.8
122 .01 -.03 ~.04 -.09 -.05
7 .71 .00 .00 .00
TOP : SMAX= -.03 SMIN= -.73 TMAX= .35 ANGLE= -32.4
BOTT: SMAX= .73 SMIN= .03 TMAX= .35 ANGLE= -32.4
123 -.01 -.04 ~.04 -.16 -.07
1.09 1.09 00 .00 .00
TOP : SMAX= -.07 SMIN= -1.12 TMAX= .53 ANGLE= -24.8
BOTT: SMAX= 1.12 SMIN= .07 TMAX= .53 ANGLE= -24.8
124 -.01 -.04 ~.06 -.21 -.09
1.48 1.48 .00 .00 .00
TOP : SMAX= -.09 SMIN= -1.52 TMAX= .72 ANGLE= -25.7
BOTT: SMAX= 1.52 SMIN= .09 TMAX= .72 ANGLE= -25.7
125 -.01 -.02 -.10 -.20 -.13
1.68 1.68 .00 .00 .00
TOP : SMAX= -.09 SMIN= -1.73 TMAX= 82 ANGLE= -34.3
BOTT: SMAX= 1.73 SMIN= .09 TMAX= 82 ANGLE= -34.3
126 .01 .01 ~.17 -.06 -.13
1.65 1,65 nn .00 .00
> 1 SMAX= .16 = -1.56 = 86 1= 33.0
BOTT: SMAX= 1.56 SMLIN= -.16 1maX= 86 ANGLE= 33.0
127 -.07 .08 ~.25 .24 -.08
2.69 2.69 .00 .00 .00
TOP : SMAX= 1.53 SMIN= -1.58 TMAX= 1.55 ANGLE= 8.7
BOTT: SMAX= 1.58 SMIN= -1.53 TMAX= 1.55 ANGLE= 8.7
128 -.09 -.12 ~.35 .33 -.03
3.57 3.57 .00 .00 .00
TOP : SMAX= 1.98 SMIN= -2.13 TMAX= 2.06 ANGLE= 2.8
BOTT: SMAX= 2.13 SMIN= -1.98 TMAX= 2.06 ANGLE= 2.8
129 .00 -.08 ~.44 .17 -.06
3.33 3.33 .00 .00 .00
TOP : SMAX= 1.06 SMIN= -2.67 TMAX= 1.87 ANGLE= 5.8
BOTT: SMAX= 2.67 SMIN= ~1.06 TMAX= 1.87 ANGLE= 5.8
130 .01 -.06 -.47 .08 -.11
3.32 3.32 .00 .00 .00
TOP : SMAX= .61 SMIN= -2.97 TMAX= 1.79 ANGLE= 11.1
BOTT: SMAX= 2.97 SMIN= -.61 TMAX= 1.79 ANGLE= 11.1
131 .07 -.01 ~.48 .07 -.08
3.20 3.20 .00 .00 .00
TOP : SMAX= .50 SMIN= -2.92 TMAX= 1.71 ANGLE= 8.1
BOTT: SMAX= 2.92 SMIN= -.50 TMAX= 1.71 ANGLE= 8.1
132 .05 .01 -.48 .04 -.03
3.02 3.02 .00 no nn
TOP : SMAX= .28 SMIN= -2.88 TMAX-~
BOTT: SMAX= 2.88 SMIN= -.28 TMAXa=



By: DH

Date: 12/97

Chkd by: MM
Chkd date: 1/12/97
Client: BHI

BHI Job No. 22192
MW Job No.
1166095.01010102
Desc:
Loading/Unloading Slab
Calc No.:
0600X-CA-C0014
Rev No.: 0

LOADING / UNLOADING SLAB,

ELEMENT FORCES

FORCE OR STRESS

ELEMENT LOAD

133

TOP :
BOTT:

134

TOP :
BOTT:

135

TOP :
BOTT:

136

TOP :
BOTT:

137

TOP :
BOTT:

138

TOP :
BOTT:

139

TOP :
BOTT:

TOP :
BOTT:

TOP :
BOTT:

TOP :
BOTT:

143

TOP :
BOTT:

SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

02,6
VONT

FORCE/WIDTH/THICK,
QY
VONB
.00 -.01
.22 .22
-.03 SMIN=
.23 SMIN=
.01 ~.01
.65 .65
-.01 SMIN=
.66 SMIN=
.01 .00
.15 1.15
.02 SMIN=
1.14 SMIN=
.01 .03
.63 1.63
.06 SMIN=
1.59 SMIN=
.01 .12
.93 1.93
.28 SMIN=
1.77 SMIN=
.07 .30
.07 2.07
.88 SMIN=
1.48 SMIN=
.23 .27
.41 3.41
2.27 SMIN=
1.66 SMIN=
.24 ~.10
.31 3.31
2.27 SMIN=
1.54 SMIN=
.17 -.04
83 1.83
.99 SMIN=
1.13 SMIN=
.18 .10
.91 1.91
.81 SMIN=
1.37 SMIN=
.29 .14
.68 2.68
1.27 SMIN=
1.81 SMIN=
.21 -.17
.88 1.88

EDRF PHASE 2

FORCE, LENGTH UNITS= KIP FEET

St 236F22

User ID: Montgomery Watson

-- PAGE NO.

MOMENT = FORCE-LENGTH/WIDTH

-.23
.03

-.66
.01

-1.14
~-.02

-1.59
-.06

-1.77
-.28

-1.48
-.88

-1.66
-2.27

-1.54
-2.27

-1.13
-.99

-1.37
~-.81

-1.81
-1.27

MY
FY

-.03
.00

.10

.10

-.10
.00

.32

.32

-.18
.00

.58

.58

-.24
.00

.83

.83

-.23

.00
1.03
1.03

-.03
.00
1.18

.33
.00

1.96

.38

.00
1.90
1.90

.16

.00
1.06
1.06

.10
.00
1.09

.19
.00

-

.54

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

I LE=
ANGLE=

ANGLE=

At

MXY
EXY

-.02

.00
90.0
90.0

-.03
.00
~19.1
-19.1

-.05
.00
-16.3
-16.3

~-.08
.00
-18.3
-18.3

-.13
.00
~25.0
-25.0

-.20

.00
42.1
42.1

-.17

.00
15.4
15.4

-.02
.00
1.6
1.6

-.05
.00
8.5
8.5

-.11

.00
18.6
18.6

-.10
.00
11.2

11 A

S35



@ MONTGOMERY WATSON

BY M# DATE /’2/47 CLIENT Doe SHEET __ D d,zf oF 27

CHKD.BY 4/ ___ DESCRIPTION ___ ERDF Prase 2 _JoBNo. [/ "75.0IC" 02
ChID putc "///4?7} BHZ e Mo. 2290  Calc Mo :0600X-Ch-coory ru O

SummaRy OF mAXimum [orees

/ /1’/)( oy = 398 # @ emer N

2 M} o T 414 T @ crem wr B

3. Ry way = 469 Y @ mewer 7
@

ELemenT  [p

4 Ry wex 5.36 7.

L/s; LoAad FAcoRS oF |7

/7//w= L7 M= 17 (498 %) = 841",
Vw = |7 &= L1 1)






















































































































































ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
CELLS 3 & 4 CONSTRUCTION
HANFORD SITE
RICHLAND, WASHINGTON

100% CONSTRUCTION SPECIFICATIONS

January 20, 1998

Bechtel Job No. 22192

Prepared for
Bechtel Hanford, Inc.

Prepared by
Montgomery Watson
Richland, WA 99352



- This page is intentionally blank.



DIVISION 1

Spec No.
0600X-SP-G0017
DIVISION 2

Spec No.
0600X-SP-C0037
0600X-SP-C0038
0600X-SP-C0039
0600X-SP-C0040
0600X-SP-C0041
0600X-SP-C0042
0600X-SP-C0044
0600X-SP-C0045
0600X-SP-C0046
0600X-SP-C0048
0600X-SP-C0049
DIVISION 3

Spec No.
0600X-SP-C0051
0600X-SP-C0052
0600X-SP-C0054
DIVISION 5

Spec No.
0600X-SP-C0055

0600X-SP-C0056

INDEX OF SPECIFICATIONS

GENERAL REQUIREMENTS
Section |

01440 Contractor Quality Control

SITE WORK

Section

02210 Earthwork

02224 Admix Liner Production éhd Plaicement
02226 Drainage Gravel

02228 Operations Layer

02230 Base Materials

02270 Vegetative Erosion Control

02275 Geomembranes
02276 Geotextiles
02277 Geocomposites

02725 HDPE Pipe and Flatstock

02731 Leachate System

CONCRETE

Section

03100 Structural Concrete Formwork
03200 Concrete Reinforcement

03300 Concrete for Building Construction
METALS

Section

05055 Welding, Structural

<051 20 Structural Steel

01440-1 - 01440-10

PAGE

02210-1 - 02210-14
02224-1 - 02224-10
02226-1 - 02226-6
02228-1 - 02228-6
02230-1 - 02230-7
02270-1 - 02270-3
02275-1 - 02275-23
02276-1 - 02276-8

02277-1 - 02277-9

- 02725-1 - 02725-10

02731-1 - 02731-10

PAGE

03100-1 - 03100-5

03200-1 - 03200-5

. 03300-1 - 03300-18

PAGE

05055-1 - 05055-8

05120-1 - 05120-6



DiVISION 6
Spec No.
0600X-SP-A0012

DIVISION 7

0600X-SP-A0013
0600X-SP-A0014
DIVISION 8

Spec No.
0600X-SP-A0015
0600X-SP-A0016
0600X-SP-A0017
0600X-SP-A0018
DIVISION 9

Spec No.
0600X-SP-A0019
DIVISION 11
Spec No.
0600X-SP-M0016
0600X-SP-M0017
DIVISION 13
Spec No.
0600X-SP-M0018
DIVISION 14
Spec No.

0600X-SP-M0024

WOOD AND PLASTICS

Section

06100 Rough Carpentry

THERMAL AND MOISTURE PROTECTION

Section
07200 Building Insulation
07920 Caulking and Sealants

DOORS AND WINDOWS

Section

08110 Steel Doors and Frames
08330 Overhead Rolling Doors
08700 Builders’ Hardware
08810 Glass and Glazing
FINISHES

Section

09900 Painting, General
EQUIPMENT

Section

11210 Leachate Pumps

11211 Horizontal End Suction Pumps

SPECIAL CONSTRUCTION

Section
13120 Crest Pad Building

CONVEYING SYSTEMS

Section

14630 Bridge Crane

06100-1 - 06100-4

PAGE

07200-1 - 07200-4
07920-1 - 07920-5

PAGE

08110-1-08110-4
08330-1 - 08330-6
08700-1 - 08700-6
08810-1 - 08810-5

PAGE

09900-1 - 09900-8

PAGE

11210-1- 11210-5

11211-1 - 11211-12

PAGE

13120-1 - 13120-8

PAGE

14630-1 - 14630-6



DIVISION 15 MECHANICAL PAGE

Spec No. Section

0600X-SP-M0019 15005 Piping Identification Systems 15005-1 - 15005-5
0600X-SP-M0020 15060 Crest Pad Piping 15060-1 - 15060-7
0600X-SP-M0021 15100 Crest Pad Valves 15100-1 - 15100-5
0600X-SP-M0022 15150 Meters 15150-1 - 15150-5
0600X-SP-M0023 15183 Gauges 15183-1 - 15183-4
DIVISION 16 ELECTRICAL PAGE

Spec No. Section

0600X-SP-E0012 16375 Electrical Distribution System, Underground 16375-1 - 16375-17
0600X-SP-E0013 16415 Electrical Work 16415-1 - 16415-21
0600X-SP-E0014 16855 Unit Heaters and Exhaust Fans 16855-1 - 16855-6
APPENDICES

Appendix A Geotechnical investigation for the Environmental

Restoration Disposal Facility



This page is intentionally blank.



TECHNICAL SPECIFICATION
FOR
CONTRACTOR QUALITY CONTROL
"SECTION 01440

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF)

CELLS 3 & 4 CONSTRUCTION

01/20/98

100% Design Review MGM LHA

11/21/97

60% Design Review MGM LHA

REV

DATE

GROUP

REASON FOR REVISION ORIGINATOR CHECKER LEADER

TASK
DESIGN
LEAD

PROJECT
ENGINEER

JOB NO. 22192

RICHLAND ENVIRONMENTAL

RESTORATION PROJECT SPECIFICATION NO. 0600X-SP-G0017

SHEET 1 of 10




0600X-SP-G0017, REV. C

SECTION 01440

CONTRACTOR QUALITY CONTROL

PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 ; (1992) Evaluation of Agencies Engaged in the Testing
and/or Inspection of Soil and Rock as Used in
Engineering Design and Construction

ASTM E 329 (1993) Use in the Evaluation of Testing and Inspection
Agencies as Used in Construction

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA/600/R-93/182 ” EPA, Technical Guidance Document, Quality Assurance
and Quality Contro! for Waste Containment Facilities

1.2 SUBMITTALS

Submittals shall be furnished in accordance with and as specified in Exhibit . The Contractor's CQC
organization shall be responsible for certifying that all submittals are in compliance with the contract
requirements. : ‘

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION

3.1 GENERAL

The Contractor is responsible for quality control and shall establish and maintain an effective quality
control system in compliance with GC-30 INSPECTION, QUALITY SURVEILLANCE, AND REJECTION
OF MATERIALS AND WORKMANSHIP and GC-43 QUALITY ASSURANCE PROGRAM of the
GENERAL CONDITIONS and EPA/600/R-93/182. The quality control system shall consist of plans,
procedures, and organization necessary to produce an end product which complies with the contract
requirements. The quality control system shali cover all construction operations, both on-site and
off-site, and shall be keyed to the proposed construction sequence. The Contractor's Quality Control
Program shall be consistent with and address the requirements of the Government's Quality Assurance
Plan.

01440-2



0600X-SP-G0017, REV. C

3.2 QUALITY CONTRPL PLAN

3.2.1 General

The Contractor shall furnish for review by the Government, not later than 30 days after award of contract,
the Contractor Quality Control (CQC) Plan proposed to implement the requirements of GC-30
INSPECTION, QUALITY SURVEILLANCE, AND REJECTION OF MATERIALS AND WORKMANSHIP
and GC-49 QUALITY ASSURANCE PROGRAM of the GENERAL CONDITIONS. The plan shall identify
personnel, procedures, control, instructions, tests, records, and forms to be used. The Government will
consider an interim plan for the first 30 days of operation. Construction will be permitted to begin only
after acceptance of the CQC Plan or acceptance of an interim plan applicable to the particular feature of
work to be started. Work outside of the features of work included in an accepted interim plan wili not be
permitted to begin until acceptance of a CQC Plan or another interim plan containing the additional
features of work to be started.

3.2.2 Content of the CQC Plan

The CQC plan shall include, as a minimum, the following to cover all construction operations, both
on-site and off-site, including work by subcontractors.

a. A description of the quality control organization, including a chart showing lines of
authority and acknowledgment that the CQC staff shall implement the three phase
control system for all aspects of the work specified. The staff shall incilude a CQC
system manager who shall report to the project manager or someone higher in the
Contractor's organization. Project manager in this context shall mean the individual with
responsibility for the overall management of the project including quality and production.

b. The name, qualifications (in resume format), duties, responsibilities, and authorities of
each person assigned a QC function.

c. A copy of the letter to the CQC System Manager signed by an authorized official of the
firm which describes the responsibilities and delegates sufficient authorities to
adequately perform the functions of the CQC System Manager including authority to

_stop work which is not in compliance with the contract. The CQC System Manager shall
issue letters of direction to all other various quality control representatives outlining
duties, authorities and responsibilities. Copies of these letters shall also be furnished to
the Government.

d. Procedures for scheduling, reviewing, certifying, and managing submittals, inciuding
those of subcontractors, off-site fabricators, suppliers and purchasing agents. These
procedures shall be in accordance with Exhibit 1.

e. Control, verification, and acceptance testing procedures for each specific test to include
the test name, specification paragraph requiring test, feature of work to be tested, test
frequency, and person responsible for each test. (Laboratory facilities will be subject to
approval by the Contracting Officer.)

f. Procedures for tracking preparatory, initial, and follow-up control phases and control,
verification, and acceptance tests including documentation.

g. Procedures for tracking construction deficiencies from identification through acceptable

corrective action. These procedures shall establish verification that identified
deficiencies have been corrected.

01440-3
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h. Reporting procedures, including proposed reporting formats.

i. A list of the definable features of work. A definable feature of work is a task which is
separate and distinct from other tasks and has separate control requirements. It could
be identified by different trades or disciplines, or it could be work by the same trade in a
different environment. Although each section of the specifications may generally be
considered as a definable feature of work, there are frequently more than one definable
feature under a particular section. This list will be agreed upon during the coordination
meeting. .

3.2.3 Acceptance of Plan

Acceptance of the Contractor’s plan is required prior to the start of construction. Acceptance is
conditional and will be predicated on satistactory performance during construction. The Government
reserves the right to require the Contractor to make changes in his CQC plan and operations including
removal of personnel, as necessary, to obtain the quality specified.

3.2.4 Notification of Changes

After acceptance of the CQC plan, the Contractor shail notify the Contracting Officer in writing a
minimum of seven calendar days prior to any proposed change. Proposed changes are subject to
acceptance by the Contracting Officer.

33 COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and prior to acceptance by the
Government of the Quality Control Plan, the Contractor shall meet with the Contracting Officer or
Authorized Representative and discuss the Contractor’'s quality control system. During the meeting, a
mutual understanding of the system details shall be developed, including the forms for recording the
CQC operations, control activities, testing, administration of the system for both on-site and off-site work,
and the interrelationship of Contractor's Management and control with the Government’s Quality
Assurance inspection. Minutes of the meeting will be prepared by the Government and signed by both
the Contractor and the Contracting Officer. The minutes shall become a part of the contract file. There
may be occasions when subsequent conferences will be called by either party to reconfirm mutual
understandings and/or address deficiencies in the CQC system or procedures which may require
corrective action by the Contractor.

3.4 QUALITY CONTROL ORGANIZATION
3.4.1 CQC System Manager

The Contractor shall identify an individual within his organization.at the site of the work who shall be
responsible for overall management of CQC and have the authority to act in all CQC matters for the
Contractor. This CQC System Manager shall be on the site at all times during construction and shall be
employed by the Contractor, except as noted in the following. An alternate for the CQC System
Manager shall be identified in the plan to serve in the event of the system manager's absence. The
requirements for the aiternate shall be the same as for the designated CQC System Manager.

01440-4
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3.4.2 CQC Organizational Staffing

A CQC staff shall be maintained under the direction of the CQC System Manager to perform all Quality
Control activities. The actual strength of the staff during any specific work period may vary to cover work
phase needs, shifts, and rates of placement. The personnel of this staff shall be fully qualified by
experience and technical training to perform their assigned responsibilities and shall be directly hired by
and work for the prime Contractor.

3.4.3 Organizational Changes

The Contractor shall obtain Contracting Officer's acceptance before replacing any member of the CQC
staff. Requests shall include the names, qualifications, duties, and responsibilities of each proposed
replacement.

35 CONTROL

Contractor Quality Control is the means by which the Contractor ensures that construction, to include
that of subcontractors and suppliers, complies with the requirements of the contract. The controls shall
be adequate to cover all construction operations, and shall be keyed to the proposed construction
sequence. The controls shall include at least three phases of control to be conducted by the CQC
system manager for all definable features of work, as follows:

3.5.1 Preparatory Phase

This phase shall be performed prior to beginning work on each definable feature of work and shall
include:

‘a. A review of each paragraph of applicable specifications.

b. A review of the contract plans.

c. A check to assure that all materials and/or equipment have been tested, submitted, and
approved.

d. A check to assure that provisions have been made to provide required control inspection
and testing.

e. Examination of the work area to assure that all required preliminary work has been

completed and is in compliance with the contract.

f. A physical examination of required materials, equipment, and sample work to assure
that they are on hand, conform to approved shop drawing or submitted data, and are
properly stored.

g. A review of the appropriate activity hazard analysis to assure safety requirements are
met.
h. Discussion of procedures for constructing the work including repetitive deficiencies.

Document construction tolerances and workmanship standards for that phase of work.

i. A check to ensure that the portion of the plan for the work to be performed has been
accepted by the Contracting Officer.
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The Govemment shall be notified at least 24 hours in advance of beginning any of the
required action of the preparatory phase. This phase shall include a meeting conducted
by the CQC system manager and attended by the superintendent, other CQC personnel
(as applicable), and the foreman responsible for the definable feature. The resuits of the
preparatory phase actions shall be documented by separate minutes prepared by the
CQC system manager and attached to the daily QC report. The Contractor shall instruct
applicable workers as to the acceptable level of workmanship required in order to meet
contract Specmcatlons

3.5.2 Initial Phase

This phase shall be accomplished at the beginning of a definable feature of work ‘The followmg shall be

accomplished:

a.

A check of preliminary work to ensure that it is in compliance with contract requirements.
Review minutes of the preparatory meeting.

Verification of full contract compliance. Verify required control inspection and testing.

Establish- level of workmanship and verify that it meets minimum acceptable
workmanship standards. Compare with sample panels is appropriate.

Resolve all differences.

Check.safety to include comphance with and upgrading of the safety plan and activity
hazard analysis. Review the activity analyS|s with each worker.

The Government shall be notified at least 24 hours in advance of beginning the initial
phase. Separate minutes of this phase shall be prepared by the CQC system manager
and attached to the daily QC report. Exact location of initial phase shall be indicated for
future reference and comparison with follow-up phases.

The initial phase shall be repeated for each new crew to work on-site, or any time
acceptable specified quality standards are not being met.

3.5.3 Follow-up Phase

Daily inspections shall be performed to assure continuing compliance with contract requirements,
including control testing, until compietion of the particular feature of work. The inspections shall be
made a matter of record in the CQC documentation. Final follow-up inspections shall be conducted and
all deficiencies corrected prior to the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon or conceal non-conforming work.

3.5.4 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same definable features of work as
determined by the Government if the quality of on-going work is unacceptable; or if there are changes in
the applicable QC staff or in the on-site production supervision or work crew; or if work on a definable
feature is resumed after a substantial period of inactivity, or if other problems develop. ’
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3.6 TESTS
3.6.1 Testing Procedure

The Contractor shall perform tests specified or required to verify that control measures are adequate to
provide a product which conforms to contract requirements. Testing includes operation and/or
acceptance tests when specified. The Contractor shall procure the services of a Government approved
testing laboratory or establish an approved testing laboratory at the project site. A list of tests to be .
performed shall be furnished as part of the CQC plan. The list shall give the test name, frequency,
specification paragraph containing the test requirements. The personnel and laboratory responsibie for
each type of test and estimate of the number of tests required. The Contractor shall perform the
following activities and record and provide the following data:

a. Verify that testing procedures comply with contract requirements

b. Verify that facilities and testing equipment are available and comply with testing
standards :

c. Check test instrument calibration data against certified standards

d. Verify that recording forms and test identification control number system, including all of

the test documentation requirements, have been prepared.

e. Results of all tests taken, both passing and failing tests, shall be recorded on the Quality
Control report for the date taken. Specification paragraph reference, location where
tests were taken, and the sequential control number identifying the test shall be
recorded. Actual test reports may be submitted later, if approved by the Contracting
Officer, with a reference to the test number and date taken. An information copy of tests
performed by an off-site or commercial test facility shall be provided directly to the
Contracting Officer. Failure to submit timely test reports, as stated, may result in
nonpayment for related work performed and disapproval of the test facility for this
contract.

3.6.2 Testing Laboratories

3.6.2.1 Capability Check

The Government reserves the right to check laboratory equipment in the proposed laboratory for
compliance with the standards set forth in the contract specifications and to check the laboratory
technician's testing procedures and technigues. Laboratories utilized for testing soils, concrete, asphalt
and steel shall meet criteria detailed in ASTM D 3740 and ASTM E 329.

The Government reserves the right to utilize the Contractor’s control testing laboratory and equipment to
make assurance tests and to check the Contractor’s testing procedures, techniques, and test results at
no additional cost to the Government.

3.6.3 Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be borne by the Contractor. Samples

of materials for test verification and acceptance testing by the Government shall be delivered to the
Contracting Officer's Representative.
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3.7 COMPLETION INSPECTION

At the completion of all work or any increment thereof established by a completion time stated in clause
entitted COMMENCEMENT,-PROSECUTION, AND COMPLETION OF WORK in Special Conditions, or
stated elsewhere in the specifications, the CQC system manager shall conduct an inspection of the work
and develop a "punch list" of items which do not conform to the approved plans and specifications. Such
a list of deficiencies shall be included in the CQC documentation, as required by paragraph
DOCUMENTATION below, and shall include the estimated date by which the deficiencies will be
corrected. The CQC system manager or staff shall make a second inspection to ascertain that all
deficiencies have been corrected and so notify the Contracting Officer. These inspections and any
deficiency corrections required by this paragraph shall be accomplished within the time stated for
completion of the entire work or any particular-increment thereof if the project is- divided into increments
by separate completion dates.

3.8 DOCUMENTATION

The Contractor shall maintain current records of quality control operations, activities, and tests
performed, including the work of subcontractors and suppliers. These records shall be on an acceptable
form and shall include factual evidence that required quahty control activities and/or tests have been
performed, including but not limited to the foltowing:

a. Contractor/subcontractor and their area of responsibility.
b. Opérating plant/equipment with hours worked, idle, or down for repair.
c. Test and/or control activities performed with resuits and references to

specifications/plan requirements. The control phase should be identified (Preparatory,
Initial, Follow-up). List deficiencies noted along with corrective action.

d. Off-site surveillance activities, including actions taken.

e. Job safety evaluations statmg what was checked, results, and instructions or corrective
actions.

f. List instructions given/received and conflicts in plans and/or specifications.

g- Contractor's verification statement.

h. Work performed today, giving location, description, and by whom. When Network
Analysis (NAS) is used, identify each phase of work performed each day by NAS activity
number.

i. Material received with statement as to its acceptability and storage.
j- Identify submittals reviewed, with contract reference, by whom, and action taken.

k. These records shall indicate a description of trades working on the project; the number
of personnel working; weather conditions encountered; and any delays encountered.
These records shall cover both conforming and deficient features and shall include a
statement that equipment and materials incorporated in the work and workmanship
comply with the contract. - The original and one copy of these records in report form shall
be furnished to the Government daily within 1 working day after the date(s) covered by
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the report, except that reports need not be submitted for days on which no work is
performed. As a minimum, one report shall be prepared and submitted for every seven
days of no work and on the last day of a no work period. All calendar days shall be
accounted for throughout the life of the contract. The first report following a day of no
work shall be for that day only. Reports shall be signed and dated by the CQC system
manager. The report from the CQC system manager shall include copies of test reports
and copies of reports prepared by all subordinate quality control personnel.

3.9 NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the foregoing
requirements. The Contractor shall, after receipt of such notice, immediately take corrective action.
Such notice, when delivered to the Contractor at the site of the work, shall be deemed sufficient for the
purpose of notification. If the Contractor fails or refuses to comply promptly, the Contracting Officer may
issue an order stopping all or part of the work until satisfactory corrective action has been taken. No part
of the time lost due to such stop orders shall be made the subject of claim for extension of time or for
excess costs or damages by the Contractor.

3.10 CONSTRUCTION QUALITY ASSURANCE PLAN COMPLIANCE

Bechtel Hanford, Inc. BHI-01143 QUALITY ASSURANCE FOR TRENCH LINER SYSTEM AND
SUPPORT FACILITIES, CONSTRUCTION QUALITY ASSURANCE PLAN will be utilized by an
independent construction quality assurance subcontractor (contracted by BHI) to ensure:

. Facility components are constructed in accordance with the plans and specifications.

. The requirements of regulatory agencies are documented sufficiently to demonstrate
compliance with government regulations.

Contractor shall assist the independent construction quality assurance subcontractor by providing
material, equipment, and labor as required to demonstrate that the facility construction is acceptable in
accordance with specification number 0600X-QA-G0017. When tests or documentation activities are
required to be performed by the independent construction quality assurance subcontractor, the
Contractor shall stop work on those areas until authorized to proceed. In the event material tests fail, the
Contractor shall bring the material into compiiance with the plans and specifications and support
additional testing as required.
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ite SD
01440-3.2 Contractor Quality Control Plan 09

Code for Type of Submittal (SD)

01 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19. - O & M Manuals

- END OF SECTION -

* W * k¥
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SECTION 02210

EARTHWORK

PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136
ASTM D 422

ASTM D 1140

ASTM D 1556

ASTM D 1557

ASTM D 2167

ASTM D 2216

ASTM D 2487

ASTM D 2922

ASTM D 3017

ASTM D 4318

CODE OF FEDERAL REGULATIONS

29 CFR

(1994a) Sieve Analysis of Fine and Coarse Aggregates
(1963; R 1972) Particle size analysis of soils

(1992) Amount of Materiél in Soils Finer than the No.
200 (75-micrometer) Sieve

(1990) Density and Unit Weight of Soil in Place by the
Sand-Cone Method

(1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-Ibf/cu. ft. (2,700
kN-m/cu.m.))

(1984; R 1990) Density and Unit Weight of Soil in Place
by the Rubber Balloon Method

(1992) Laboratory Determination of Water (Moisture)
Content of Soil, and Rock

(1992) Classification of Soils for Engineering Purposes

.(Unified Soil Classification System)

(1991) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth) - :

(1988) Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth)

(1984) Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

Safety and Health Regulations for Construction
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1.2 DEFINITIONS

1.2.1 Satisfactory Materials

Materials classified in ASTM D 2487 as GW, GP, GM, GW-GM, SW, SP, SM, SP-SM and SW-SM and
free from roots and other organic matter, trash, debris, and frozen materials and stones iarger than 150
mm (6 inches) in any dimension will be considered satisfactory material unless specified otherwise.

Satisfactory material used as backfill for buildings or concrete slabs shall not be iarger than 75 mm (3
inches) in any dimension.

1.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials and materials classified in
ASTM D 2487 as Pt, OH, and OL are unsatisfactory. Unsatisfactory materials also include man-made
fills, refuse, or backfills from previous construction.

1.2.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, GP, SW, and SP.
Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. Materials classified as
GM and SM will be identified as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318 (for admix and excavation fill soils
containing >12% fines passing the #200 sieve), ASTM C 136, ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Compaction

Degree of compaction is a percentage of the maximum density obtained by the test procedure presented
in ASTM D 1557 abbreviated hereinafter as a percent of maximum density.

1.2.5 Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones greater than 75 mm (3 inches) in
any dimension or as defined by the pipe manufacturer, whichever is smaller.

1.2.6 Unstable Material
Unstable material shall consist of materials too wet to properly support the materials or to be placed on
or above it.
1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit I.
SD-08 Statements
Field Testing Control;

Qualifications of the commercial testing laboratory who will be performing all testing in accordance with
paragraph FIELD TESTING CONTROL.
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Earthwork;
Procedure for stockpiling and maintaining excess gravel material.

SD-09 Reports
Satisfactory Materials;
Certified test reports and analysis certifying that the satisfactory materials proposed for use at the project
site conform to the specified requirements, and for all tests conducted in accordance with paragraph
FIELD TESTING CONTROL.

Copies of all laboratory and field test reports within 1 working day of the completion of the test.

Calibration Data;
Testing;

Within 1 working day of conclusion of physical tests, 3 copies of test results, including calibration curves
and results of calibration tests.

SD-13 Certificates
Testing;

Qualifications of the commercial testing laboratory or Contractor's testing facilities.

14 SUBSURFACE DATA

Subsurface soil boring logs are shown on the drawings. The subsoil investigation report is included as
an attachment to the specifications. These data represent the best subsurface information available;
however, variations may exist in the subsurface between boring locations.

1.5 CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all excavation will be designated as
unclassified excavation.

PART 2 PRODUCTS

2.1 BORROW MATERIAL

Borrow material shall be selected from material excavated under this contract and shall meet the
requirements and conditions of the particular fill for which it is to be used.

2.1.1 Select Granular Material
Select granular material shall consist of well-graded sand, gravel, crushed gravel, crushed stone or

crushed slag composed of hard, tough and durable particles, and shall contain not more than 10 percent
by weight of material passing a 0.075 mm (No. 200) mesh sieve and no less than 95 percent by weight
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passing the 25 mm (1 inch) sieve. For utility trenches the maximum allowable aggregate size shall be
not more than 8 mm per 100 mm (1 inch per foot) of pipe diameter or 75 mm (3 inches), or the maximum
size recommended by the pipe manufacturer, whichever is smaller.

2.1.2 Bedding and Initial Backfill Material

Bedding and initial backill for utilities shall consist of select granular material or satisfactory materials
free from rocks 25 mm (1 inch) or larger in any dimension or free from rocks of such size as
recommended by the pipe manufacturer, whichever is smaller.

2.1.3 Structural Fill

Structural Fills shall be constructed of satisfactory materials as defined in paragraph 1.2.1.
2.1.4 General Fill

General Fills shall be constructed of satisfactory materials as defined in paragraph 1.2.1.
2.1.5 TypelFill

Type | fill shali consist of general fill classified as satisfactory materials with a maximum particle size of
150 mm (6 inches).

2.1.6 Type Il Fill

Type Il fill shall consist of general fill classified as satisfactory materials with a maximum particle size of
25 mm (1 inch).

2.2 PLASTIC MARKING TAPE
Plastic marking tape shall be of a type specifically manufactured for marking and locating underground
utilities. The metallic core of the tape shall be encased in a protective jacket or provided with other -
means to protect it from corrosion. Tape color shall be as specified in TABLE 1 and shall bear a
continuous printed inscription describing the specific utility.

TABLE 1. Tape Color

Red: Electric

Blue: Water Systems

Yellow: Leachate
Yellow: Transfer Line

PART 3 EXECUTION

341 EXCAVATION

3.1.1 General

Excavation of every description, regardless of material encountered shall be performed to the lines,
grades, and elevations shown on the drawings and specified herein. Material required for fills in excess

of that produced by excavation within the grading limits shall be obtained from Cells 3 and 4 excavation.
Satisfactory excavation material shall be transported to and placed in fill areas such as embankment,
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subgrades, shoulders, and other similar fills within the limits of the work or disposed of in the excavation
soil stockpile area. All unsatisfactory material including any soil which is disturbed by the Contractor's
operations or softened due to exposure to the eilements and water and surplus material shall be
disposed of in gravel pit No. 31. Excavation below indicated depths shall not be permitted except to
remove unsatisfactory material. In the event that unsatisfactory material is encountered below the
grades shown or specified, the Contracting Officer shall be notified. Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material and the replacement of such
material with satisfactory material shall be done under the direction of the Contracting Officer. .
Excavations carried below the depths indicated, without specific directions, shall, except as otherwise
specified, be refilled to the proper grade with satisfactory material at no additional cost to the
Government. Excavation and filling shall be performed in a manner and sequence that will provide
drainage at all times. Excavations shall be kept free from water while construction therein is in progress.
Surface water shall be directed away from excavation and construction sites so as to prevent erosion
and undermining of foundations. Diversion ditches, dikes and grading shall be provided and maintained
as necessary during construction. Excavated slopes and backﬂll surfaces shall be protected to prevent
erosion and sloughing.

3.1.2 Buildings

Excavation for buildings shall include trenching for utility systems to a point 1.5 m (5 feet) beyond the
building line of each building and structure. Excavation shall extend a sufficient distance from walls and
footings to allow for placing and removal of forms. Where excavations for footings are carried below the
depths indicated without prior approval, the concrete footings shall be increased in thickness to the
bottom of the overdepth excavations and additional rebar included therein as determined necessary by
the Contracting Officer.

3.1.3 Utilities Systems

During excavation, material satisfactory for backfilling utility systems shall be stockpited in an orderly
manner in accordance with OSHA 29 CFR 1926 trenching and shoring requirement at a distance from
the banks of the trench. equal to 1/2 the depth of the excavation, but in no instance closer than 600 mm
(2 feet). ‘ :

3.1.3.1 Utility Trench Excavation

The trench shall be excavated as recommended by the manufacturer of the pipe to be installed. Trench
walls below the top of the pipe shall be vertical and of such width as recommended in the manufacturer's
installation manual. Trench walls more than 1.2 meters (4 feet) high shall be shored, cut back to a stable
slope, or provided with equivalent means of protection for employees who may be exposed to moving
ground or cave in. Trench walis which are cut back shall be excavated to meet the requirements of 29
CFR 1926. Special attention shall be given to slopes which may be adversely affected by weather or
moisture content. The trench width below the top of pipe shall not exceed 600 mm (24 inches) plus plpe
outside diameter (O.D.) for pipes of less than 600 mm (24 inches) inside diameter. Where
recommended trench widths are exceeded, redesign, stronger pipe, or special installation procedures
shall be utilized by the Contractor.. The cost of redesign, stronger pipe, or special installation procedures
shail be borne by the Contractor without any additional cost to the Government.

3.1.3.2 Removal of Unyielding Material
Where unyielding material is encountered in the bottom of the trénch, such material shall be removed

100 mm (4 inches) below the required grade and replaced with select granular material or initial backfill
material as provided in paragraph BACKFILLING AND COMPACTION OF UTILITIES SYSTEMS.
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3.1.3.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such material shall be removed to
the depth directed by the Contracting Officer and replaced to the proper grade with select granular
material as provided in paragraph BACKFILLING AND COMPACTION OF UTILITIES SYSTEMS. When
removal of unstable material is required due to the fault or negiect of the Contractor in his performance
of the work, the resulting material shall be excavated and replaced by the Contractor without additional
cost to the Government.

3.1.3.4 Excavation for Appurtenances

Excavation for precast manhoiles or similar structures shall be sufficient to leave at least 300 mm (12
inches) clear between the outer structure surfaces and the face of the excavation or support members.

3.2 PREPARATION OF GROUND SURFACE FOR FILLS AND EMBANKMENTS
3.2.1 Structural Fills and Waste Trench Embankments

Ground surface on which structural fill is to be placed shall be stripped of live, dead, or decayed
vegetation, rubbish, debris, and other unsatisfactory material to a depth of 305 mm (12 inches). Ground
surface shall be plowed, disked, or otherwise broken up; pulverized; moistened or aerated as necessary;
thoroughly mixed; and compacted to not less than 95 percent of maximum density as determined by
ASTM D1557. In areas where Eolian Soils are present and when authorized by the Contracting Officer,
subgrade shall be scarified and brought to near optimum moisture content and compacted to achieve a
minimum of 90% of maximum density as determined by ASTM D1557. The prepared ground surface
shall be scarified and moistened or aerated as required just prior to placement of embankment materials
to assure adequate bond between embankment material and the prepared ground surface.

3.2.2 General Fill Areas and Excavation Soil Stockpile Area

Ground surface on which general fill and excavation soil stockpile is to be placed need not be stripped of
live, dead, or decayed vegetation. Rubbish and debris, however, shall be removed and disposed of.

33 SUBGRADE PREPARATION FOR BUILDINGS

The surface shall be scarified to a depth of 150 mm (6 inches) and shall be compacted to not less than
95 percent of maximum dry density as determined by ASTM D1557 prior to placing fill or backfill.
Material shall not be placed on surfaces that are muddy, frozen, or contain frost. Material shall be
moistened or aerated as necessary to provide the moisture content that will readily facilitate obtaining
the specified compaction with the equipment used. Approved compacted subgrades that are disturbed
by the Contractor's operations or adverse weather shall be scarified and compacted as specified herein
before to the required density prior to further construction thereon. Recompaction over underground
utilities shall be by hand tamping.

3.4 UTILITY TRENCH BOTTOM PREPARATION

The bottoms of trenches shall be accurately graded to provide uniform bearing and support for the
bottom quadrant of each section of the pipe. The trench bottom shall be given a final trim, using a string
line for establishing grade, such that each pipe section when first laid will be continually in contact with
the ground along the extreme bottom of the pipe. Bell holes shall be excavated to the necessary size at
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each joint or coupling to eliminate point bearing. Stones of 75 millimeters (3 inches) or greater in any
dimension, or as recommended by the pipe manufacturer, whichever is smaller, shall be removed to
avoid point bearing.

35 SUBGRADE PREPARATION FOR ROADWAYS

3.5.1 Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted as specified. This operation
shall include plowing, disking, and any moistening or aerating required to obtain specified compaction.
Soft or otherwise unsatisfactory material shall be removed and replaced with satisfactory excavated
material or other approved material as directed. Low areas resulting from removal of unsatisfactory
material shall be brought up to required grade with satisfactory materials, and the entire subgrade shall °
be shaped to ling, grade, and cross section and compacted as specified. The elevation of the finished
subgrade shall not vary more than 30 mm (0.1 foot) from the established grade and cross section.

3.5.2 Compaction

Subgrade shall be compacted -to at least 95 percentage maximum densnty for a depth of 305 mm (12
inches). :

3.6 FILLING AND BACKFILLING FOR BUILDINGS

. Satisfactory materials shall be used in bringing fills and backfills to the lines and grades indicated and for
~ replacing unsatisfactory materials. Satisfactory materials shall be placed in horizontal layers not
exceeding 200 mm (8 inches) in loose thickness, or 150 mm (6 inches) when hand-operated compactors
are used. After placing, each layer shall be plowed, disked, or otherwise broken up, moistened or
aerated as necessary, thoroughly mixed and compacted as specified. Backfilling shall not begin until
construction below finish grade has been approved, underground utilities systems have been inspected,
tested and approved, forms removed, and the excavation cleaned of trash and debris. Backfill shall be
brought to indicated finish grade. Backfill shall not be placed in wet or frozen areas. Heavy equipment
for spreading and compacting backfill shall not be operated closer to foundation than a distance equal to
the height of backfill above the top of footing. The area remaining shall be compacted in layers not more
than 100 mm (4 inches) in compacted thickness with power-driven hand tampers suitable for the
material being compacted. Backfill shall not be placed against foundation walls prior to 7 days after
completion of the walls. " As far as practicable, backfill shall be brought up evenly on each side of the wall
and sloped to drain away from the wall. Each layer of fill and backfill shall be compacted to not less than
95 percent of maximum dry density as determined by ASTM D1557..

3.7 BACKFILLING AND COMPACTION OF UTILITIES SYSTEMS

Backfill material shall consist of satisfactory material, select granular material, or initial backfill material
as required. Backfill shall be placed in iayers not exceeding 150 mm (6 inches) ioose thickness for
compaction by hand operated machine compactors, and 200 mm (8 inches) loose thickness for other
than hand operated machines. Each layer shall be compacted to at least 90 percent maximum density,
uniess otherwise specified for backfill of roadways and buildings.
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3.7.1 Trench Backfill

Trenches shall be backfilled to the grade shown. The trench shall be backfilled to 600 miliimeters (2
feet) above the top of pipe prior to performing the required pressure tests. The joints and couplings shall
be left uncovered during the pressure test.

3.7.1.1 Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced with select granular
material or initial backfill material.

3.7.1.2 Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall be replaced with select
granular material placed in layers not exceeding 150 mm (6 inches) loose thickness.

3.7.1.3 Bedding and Initial Backfill

Bedding and initial backfill material shall be placed and compacted with approved tampers to a height of
at least one foot above the top of utility pipe or conduit. The backfill shall be brought up evenly on both
sides of the pipe for the full length of the pipe. Care shall be taken to ensure thorough compaction of the
fill under the haunches of the pipe.

Bedding shall be provided for all sewers, drainage pipelines, and other gravity flow pipelines. Unless
otherwise specified or shown, for other pipelines the bedding may be omitted if all the following
conditions exist.

a. The pipe bears on firm, undisturbed native soil which contains only particles that will
pass a one-inch sieve.

b. The trench excavation is not through rock or stones.

C. The trench subgrade soils are classified as satisfactory material.

d. The trench subgrade soils have, as a maximum, a moisture content that allows
compaction.

Where bedding is required, after compacting the bedding the Contractor shall perform a final trim using a
stringline for estabiishing grade, such that each pipe section when first laid shall continually be in contact
with the bedding along the extreme bottom of the pipe. Excavation for pipe bells and welding shall be
made as required.

3.7.1.4 Final Backfill

The remainder of the trench, except for special materials for roadways, shall be filled with satisfactory
material. Backfill material shall be placed and compacted as required for the general area surrounding
the utility trench.

3.8 BACKFILL FOR ROADWAYS

Compaction requirements for backfill materials shall also conform to the applicable portions of
paragraphs SUBGRADE PREPARATION FOR ROADWAYS.
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3.9 FILLS AND EMBANKMENTS
3.9.1 Structural Fills and Waste Trench Embankments

Fills and embankments shall be constructed at the locations and lines and grades indicated. The
completed fill shall conform to the shape of the typical sections indicated or shall meet the requirements
of the particular case. Fill shall be satisfactory material. No frozen material shall be permitted in the fill.
Stones having a dimension greater than 100 mm (4 inches) shall not be permitted in the upper 150 mm
(6 inches) of fills or embankments. The material shall be placed in successive horizontal layers of 200
mm (8 inches) in loose depth for the full width of the cross section and shall be compacted to at least 95
percent maximum density. Each layer shall be compacted before the overlaying lift is placed. Moisture
content of the fill or backfill material shall be adjusted by wetting or aerating, as required, to provide the
moisture content that will readlly facilitate obtaining 95 percent of maxrmum density as determined by
ASTM D1557.

3.9.2 General Fills

General Fill areas are limited to the areas identified on the drewings. Satisfactory materiais shall be
used to bring the general fill areas to the lines and grades indicated. The material shall be placed in lifts
not to exceed 200 mm (8 inches) in loose depth and shall be compacted to 90 percent of maximum
density.

3.10 FINISHING FOR ROADWAYS

The surface of all roadways and shoulders shall be finished to a smooth and compaet surface in
accordance with the lines, grades, and cross sections or elevations shown. The degree of finish shall be
within 30 mm (0.1 foot) of the grades and elevations indicated.

3.11  FINISHED EXCAVATION, FILLS, AND EMBANKMENTS OTHER THAN FOR ROADWAYS
AND BUILDINGS

All areas covered by the pro;ect including excavated and filled sectlons and adjacent transition areas
shall be uniformly smooth-graded. The finished surface shall be reasonably smooth, compacted, and
free from irregular surface changes. The degree of finish shall be that ordinarily obtainable from
blade-grader operations, but not more than 45 mm (0.15 feet) above or below the established grade and
approved cross section, except as otherwise specified. Ditches and swales shall be finished in a
manner that will result in effective drainage.

3.12 STOCKPILES

Contractor shall submit for approval a procedure for stockpiiing and maintaining excavation soil material.
Stockpiles shall be kept in a neat and well drained condition, giving due consideration to drainage at all
times. The ground surface at stockpile locations shall be seaied by rubber-tired equipment. Stockpile of
satisfactory materials shall be protected from contamination which may destroy the quality and fitness of
the stockpiled material. If the Contractor fails to protect the stockpile, and any material becomes
unsatisfactory, such material shall be removed at no additional cost to the Government. Locations of
stockpiles shall be as shown and are identified on the drawings as Excavation Soil Stockpile Area for
satisfactory material and Gravel Pit No. 31 for unsatisfactory material.
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3.13 DITCHES AND SWALES

Ditches and swales shall be cut accurately to the cross sections and grades indicated. All roots, stumps,
rock, and foreign matter in the sides and bottom of ditches and channel changes shall be trimmed and
dressed or removed to conform to the slope, grade, and shape of the section indicated. Care shall be
taken not to excavate ditches below the grades indicated. Excessive ditch and swale excavation shall
be backfilled to grade with satisfactory, thoroughly compacted material. All ditches and swales
excavated under this section shall be maintained until final acceptance of the work.

3.14 SHORING

All excavations shall be sloped or otherwise supported in a safe manner in accordance with applicable
requirements of 29 CFR 1926. Shoring, including sheet piling, shall be furnished and installed as
necessary to protect workmen, banks, adjacent paving, structures, and utilities. Shoring, bracing, and
sheeting shall be removed as excavations are backfilled, in a manner to prevent caving.

3.15 FIELD TESTING CONTROL

Testing shall be the responsibility of the Contractor and shall be performed at no additional cost to the
Government. Tests shall be performed by an approved commercial testing laboratory or may be tested
by facilities furnished by the Contractor. No work requiring testing shall be permitted until the facilities
have been inspected and approved by the Contracting Officer. The laboratory or contractor shall provide
copies of nuclear gauge licenses, calibrations, and training certificates for operators. Cost incurred for
any subsequent inspection required because of failure of the first inspection shall be charged to the
Contractor. Characteristics of backfill materials shall be determined in accordance with particle size
analysis of soils ASTM D 422 except hydrometer testing shall only be required for soils with > 12% of
fines passing the #200 sieve by dry sieving. Moisture density relations of soils shall be verified using
ASTM D 1557. Grain size classification of soils shall be performed on every 6000 cubic meters (8000
cubic yards) of excavated soil or when significant changes in soil types occur. Field in-place density
shall be determined in accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922 and except that
ASTM D 2922 shall not be used for soils designated as gravels as defined by ASTM D 2487. The
Contracting Officer shall make the Final Determination of soils classified as gravel that may not be tested
by methods established in ASTM D 2922. '

When ASTM D 2922 is used, the calibration curves shall be checked, and adjusted if necessary, using
the sand cone method as described in ASTM D 1556. ASTM D 2922 results in a wet unit weight of soil
and when using this method, ASTM D 3017 shall be used to determine the moisture content of the soil.
The calibration curves furnished with the moisture gauges shall be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of both the density and
moisture gauges shall be made at the beginning of a job on each different type of material encountered
and at intervals as directed by the Contracting Officer.

Copies of calibration curves, results of calibration tests, and field and laboratory density tests shall be
furnished to the Contracting Officer. When test results indicate, as determined by the Contracting
Officer, that compaction is not as specified, the material shall be removed, replaced and recompacted to
meet specification requirements, at no additional expense to the Government. Tests on recompacted
areas shall be performed to determine conformance with specification requirements. Inspections and
test results shall be certified by a registered professional civil engineer. These certifications shall state
that the tests and observations were performed by or under the direct supervision of the engineer and
that the results are representative of the materials or conditions being certified by the tests.
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3.15.1 In-Place Densities

3.15.1.1 Fills and Backfills for Buildings and Loading/Unloading Slab

One test per each 10 square meters (100 square feet), or fraction thereof, of each lift for fill or backfill.
3.15.1.2 Fills and Backfills for Utilities Systems

A minimum of one field test per lift of backfill for every 100 m (328 ft) of installation shall be perfbrméd.
3.15.1.3 Density of Roadways |

Two tests at 60 meters (200 feet) intervals. One test shall be made at the Roadway Cénterline. The
second test shall be made at the Roadway Shoulder.

3.15.1.4 Structural Fill Areas

Field density tests shall be performed on every 930 square meters (1 0,000 square feet) of each 200 mm
(8 inch) lift piaced.

3.15.1.5 General Fill Areas

Field density tests shall be performed on every 1860 square meters (20,000 square feet) of each 200
mm (8 inch) lift placed.

3.16 SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and drained. Ditches and
drains along subgrade shall be maintained in such a manner as to drain effectively at all times. The
finished subgrade shall not be disturbed by traffic or other operation and shall be protected and
maintained by the Contractor in a satisfactory condition until pavement is placed. The storage or
stockpiling of materials on the finished subgrade shall not be permitted. Areas within 1.5 m (5 feet)
outside of each buiiding and structure line shall be constructed true-to-grade, shaped to drain, and shall
be maintained free of trash and debris until final inspection has been completed and the work has been
accepted.

3.16.1 Tolerance Tests for Roadways

Continuous checks on the degree of finish specified in paragraph SUBGRADE PREPARATION FOR

ROADWAYS shall be made during construction of the subgrades and as specified in FINISHING FOR
ROADWAYS for placement of base materials on roadway surface.

3.17  SPECIAL REQUIREMENTS
Special requirements for both excavation and backfill relating to the specific utilities are as follows:
3.17.1 Electrical Distribufion System

Direct burial cable and conduit or duct line shall have a mmlmum cover of 600 mm (24 mches) from the
finished grade, unless otherW|se indicated.
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3.17.2 Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 457 mm (18 inches) below finished
grade unless otherwise shown.

3.17.3 Road Closures

Trench excavation crossing existing roads, or any other construction activity which may impede vehicle
traffic flow, shall be limited to the hours of 8:00 am to 3:00 pm, and 6:00 pm to 6:00 am, Monday through
Friday. There are no time restrictions on weekends. The Contractor shall maintain one lane of traffic
open at all times during construction activities on or near roadways. Trenches which cross existing
roads shall be backfilled prior to rush hour traffic ingress or egress. 'Cuts through roads shall be
asphalted within 48 hours of backfilling.

3.18 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality controf for ali operations including but not limited
to the following:

)] Excavation and backfill to lines and grades indicated.

(2) Backfilling and compaction techniques.

3) Field moisture and density tests.

(4) Finished appearance.

(5) Protection of finished grading, fillsvand embankment.

(6) Methods and procedures for providing drainage away from excavations.
(7 Deteljmination of soils characteristics.

8) Maintenance and protection of stockpiles.

9) Preparation of subgrades to specified tolerances.

Copies in duplicate of these records and tests, as well as records of corrective action taken when results
are unsatisfactory, shall be furnished to the Contracting Officer within one working day of the inspection
or test.
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ltem SD

02210-3.12 Excess Soil Material Stockpile 08
and Maintenance Procedure

02210-3.15 Qualification of Commercial 08, 13
or Contractor Testing Laborato

02210-3.15 Calibration Data o 09

02210-3.15 Characteristics of Fill or 09
Backfill

02210-3.15 Moisture and Density Tests ' 09

‘Code tor Type of Submittal (SD)

01 - Data

04 - Drawings

06 - Instructions

o7 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- END OF SECTION -

* hh xR
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SECTION 02224

ADMIX LINER PRODUCTION AND PLACEMENT

PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D1557 Test Method for Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-Ibf/ft’ (2,700
kNm/m®).

AMERICAN PETROLEUM INSTITUTE (API)

APl 13A API Specification for Oil-Well ‘Dn'lling-Fluid Materials.

1.2  DESCRIPTION
Admix consists of soil that is mixed with bentonite, mmsture conditioned, placed, compacted and timmed
to form the soil liner for the ERDF.
1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit I.
SD-01 Data |
Supplier's descriptive data, specification sheets, literature, and other data as necessary to fully
demonstrate that the bentonite proposed for use in the admix complies with the requirements of these
specifications.
SD-06 Instructions
Admix preparation and soil liner placement plans.
SD-13 Certificates
Certificates for equipment calibraﬁon and bentonite.

SD-18 Records

Records demonstrating personhel qualifications.

02224-2



0600X-SP-C0038, REV. C

14 CONSTRUCTION QUALITY ASSURANCE

Testing will be performed by the Construction Quality Assurance (CQA) Engineer in accordance with the
CQA Pian. The Contractor shall make allowances for sampling and testing by the CQA Engineer in both
his production operations and schedule.

1.5 TOLERANCES

Grading tolerances for the admix liner are shown on design Drawings. The minimum required thickness of
the admix layer shall be maintained. The as-built elevations of the underlying subgrade shall be used as
the basis for determining the final elevation of the admix layer.

PART 2 PRODUCTS

21 BENTONITE

The bentonite to be used in the admix shall consist of a commercially prepared material meeting the
requirements of AP| Specification 13A, Section 4, with a minimum yield of 91 barrels. The bentonite shall
have a free swell of 15 ml per 2 gm or greater. Acceptable products shall have been used in similar
applications.

The Contractor shall submit manufacturer's information and test data as required to demonstrate that the
proposed bentonite conforms to the requirements of Section 2.1 of these specifications. The Manufacturer
shall certify that the bentonite furnished complies with these specifications. A certificate shall be submitted
to the CQA Engineer for each 450 metric tons (500 tons) of bentonite delivered.

The Contractor shall provide suitable containers on site to store bentonite in a dry condition prior to use.

2.2 BASE SOIL

The base soil for the admix layer shall consist of soil derived from the ERDF excavation (USCS
Classification SM, SW, SC, MH, ML, or other soil approved by the Facility Development Project Manager).
This material shall be obtained from stockpiles constructed for this purpose at locations shown on the
Drawings. Material from other stockpiles shall not be used without approval of the Contracting Officer.
The base soil shall be free of roots, woody vegetation, frozen material, rubbish, and other deleterious
material. No rocks greater than 50 mm (2 inches) in dimension will be allowed in the admix liner. Base
soil shall be screened to meet this requirement.

23 ADMIX LAYER MATERIAL

2.3.1 Intent

It is the intent, that when the admix is mixed uniformly and placed according to the specifications, it will
have a maximum saturated permeability of 1 x 107 cm/sec (3.94 x 10® in/sec) and have a USCS
classification of ML, CL, CH, or SC.

2.3.2 Composition

The admix shall consist of the base soil mixed with a nominal bentonite content of 12 percent by dry

weight. The acceptable range for bentonite content shall be a minimum of 11 percent and maximum of 14
percent of base soil by dry weight. The admix shall be prepared at a moisture content that ranges from
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approximately 15 to 20 percent. The moisture content range may change as a result of preconstruction
testing performed by the CQA Engineer as described in the CQA Plan, and may be modified by the CQA
Engineer at any time during the admix preparation process to reflect changes in the base soil or other
components. The moisture content and bentonite dispersion in the admix shall be uniform and
homogenous. The finished admix shall be a uniform homogenous matenal.

2.3.3 Properties

The finished admix shall have the following properties:

Fraction passing the U.S. No. 200 sieve: - >30%
Liquid Limit: >30
Plasticity Index: >15

For evaluating compliance with these requirerﬁents test results shall be considered acceptable when (a)
the average value of the data satisfies the particular criterion and (b) no6 more than 20% of the associated
mdwndual data points fall outside of the specified limits.

2.3.4 Testing
The admix shall be prepared by the Contractor and tested by the CQA Engineer in accordance with the

CQA Plan. The Contractor shall make the admix stockpiles available to the CQA Engineer at all times for
sampling, testing, or visual observation.

PART 3 EXECUTION

3.1 ADMIX PREPARATION

The Contractor shali provide all necessary equipment and labor to operate the pugmill, load material into
pugmill, offload admix, and stockpile admix. '

3.1.1 Equipment

Admix shall be prepared using a pugmill with the following characteristics and ancillary equipment:

a.  Continuous mixing pugmil.

b. Belt scales on base soil, bentonite, and finished product belts.

c. Feed rate meters and totalizers for bentonite, base soil, and water.
d. Production rate meters and totalizers for finished product.

All measuring equipment shall be calibrated and calibration certificates prbvided to the Contracting Officer
prior to starting admix production.

3.1.2 Personnel Qualifications
The pugmill operator shall have completed three similar projects with a minimum of 45,360 metric tons

(50,000 tons) of acceptable amended soil on each prOJect Submit evidence to demonstrate the
quahﬁcahons of the pugmill operator..
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3.1.3 Preparation Requirements

Admix shall be prepared at least 24 hours prfor to placement in the landfill. The Contractor shall be -
responsible for maintaining the moisture content of the admix within the specified limits. Admix that does
not meet specifications shall not be reused as feed stock unless approved by the Contracting Officer.

3.1.4 Admix Preparation Plan

The Contractor shall submit a detailed plan for preparation of the admix material, including a description of
the equipment and procedures to be used, personnel qualifications, and methods for monitoring bentonite
addition and moisture conditioning. This plan shall be approved by the Contracting Officer prior to the
start of admix production.

3.2 TESTFILL
A testfill shall be constructed by the Contractor to determine acceptabie placemént and compaction

methods. The testfill shall be constructed in accordance with the requirements listed in the CQA Plan.
The location of the testfill will be designated by the Contracting Officer. All testing will be conducted by the

CQA Engineer.

No soil liner shall be placed until the tesffill has been constructed and the results from all test methods
indicate that the admix will satisfy the permeability requirements specified in this section.

After all testing has been completed and approved, the admix can be used by the Contractor for liner
construction provided that the material satisfies the requirements of these specifications.

33 SUBGRADE PREPARATION

3.3.1 General Requirements

The surface of the subgrade shall be graded to lines, grades, and tolerances shown on the Drawings. The
subgrade surface shall be rolled flat and shall be smooth and free of ruts. Admix shall not be placed on
frozen subgrade soils. The subgrade will be tested by the CQA Engineer as described in the CQA Plan
3.3.2 Compaction - Trench Floor

On the trench floor, the top 200 mm (8 inches) of the excavated subgrade surface shall be re-compacted
to at least of 90 percent of the maximum dry density as determined by the Modified Proctor density test
(ASTM D1557). '

3.3.3 Compaction - Trench Side Slopes

On the side slopes of the trench, the following procedure may be used to prepare the subgrade for
placement of admix, at the direction of the Contracting Officer:

1. All windrows or piles of loose material produced by trimming operations shall be removed.

2. The trimmed surface shall be watered so that water penetrates a minimum of 4 inches
into the subgrade. Care shall be exercised during watering so that the subgrade is not
disturbed and rilis, gullies, and other erosional features are prevented.

3. The timmed and watered surface shall be track walked by dozer to produce a firm and
stable subgrade.
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4. Visual monitoring of the subgrade preparation on sideslopes will be performed by the
CQA Engineer.

In locations where less than 8 inches of fill is required to reach the design grade, suitable moisture-
conditioned fill matenal shali be placed and compacted as described in this paragraph.

In locations where more than 8 inches of fill is required to reach the design grade, suitabie fill shall be
placed, compacted, and tested in accordance with the requirements of paragraph 3.9 in Section 02210 of
these specifications, except that fill may be placed paraliel to the sideslope.

This procedure applies only to the sideslopes and shall not be used on the trench floor.

34 PLACEMENT AND COMPACTION
3.4.1 Lift Thickness

The admix matenal shall be placed in maximum 250 mm (10 inch) thick loose lifts and compacted such
that the compacted lift thickness is 150 mm (6 inches) or less. However, the first lift of admix placed over
subgrade soils may be placed in a 300 to 400 mm (12 to 16 inch) thick loose lift thickness and compacted
to a maximum thickness of 200 mm (8 inches). Placement methods shall prevent excessive mixing of
admix with subgrade soil.

3.4.2 Compaction
The admix shall be compacted to a dry density that corresponds to at least 85 percent saturation,

assuming a specific gravity of 2.7. The moisture-density range of the compacted admix shall lie within a
trapezoidal-shaped field with the following corners:

Moisture Content (%) Dry Density (pcf) Dry Density (kg/m>)
15 115 1,842
15 121 1,938
20 104 1,666
20 110 1,762

The corner values of this acceptable field may be modified by the Designer using the method given in the
EPA Technical Guidance Document (EPA/600/R-93/182) based on actual field values developed by the
CQA Engineer at any time during admix preparation or placement to reflect changes in the base soil or
other components.

3.4.3 Pemmeability

The in-place compacted admix liner shall achieve a saturated permeability of 1x107 cm/sec (3.94 x 10°®
in/sec) or less.
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3.4.4 Uniformity

The compacted admix distribution and gradation throughout the liner shall be free from lenses, pockets,
streaks, layers, or material differing substantially in texture, moisture content, dry density, or gradation
from surrounding material. The admix shall be free of organic debris, frozen materal, rubbish,
construction debris, and other delecterious material. Any admix containing unacceptable material shall be
removed and discarded.

3.4.5 Moisture Conditioning

The moisture content of the admix shall be uniform throughout each lift prior to and during compaction of
the material. If the moisture content of a lift of compacted admix falls below the acceptable limit during
placement operations, the Contractor shall moisture condition the dry soil and re-compact the lift prior to
placement of additional lifts. If the moisture content of a lift of compacted admix exceeds the acceptable
limit due to precipitation or over watering, the Contractor, before placement of additional lifts, shall either
allow the wet soil to dry back or remove the wet soil. If the admix cannot be conditioned to meet the
placement specifications, the material shall be removed and replaced with new admix.

3.4.6 Placement Equipment

The Contractor shall place layers of admix to form a continuous monolithic material. Ali admix shall be
placed and compacted with a self-propelled pegfoot or padfoot roller compactor having a minimum
operating weight of 18,160 kg (40,000 pounds), such as a Caterpillar 815B Compactor or equal. Hauling
and spreading equipment will not be considered as compaction equipment. The compactor feet shall be
sufficiently long to knead (bond) new lifts into previously placed lifts. The feet shall be kept free of large
amounts of dried admix that might restrict foot penetration or become incorporated into the admix lift. If
necessary, the Contracting Officer may direct that the top of each lift be scarified with suitable equipment
prior to placing the next lift. The final lift of admix may be compacted with a smooth drum roller provided
that all other requirements are met.

3.4.7 Placement Method

Admix may be placed on the side slopes in either horizontal lifts (along the contour) or in lifts parallel to the
slope (up and down the slope). If admix is placed parallel to the slope, compaction equipment shall not
spin their wheels or in any other way disturb the previously placed lifts. If this occurs, the Contractor shall
place all of the admix in horizontal lifts.

3.4.8 Restrictions

Production, mixing, and stockpiling of admix shall be restricted to the area shown on the Drawings and will
not be allowed within the landfill footprint.

3.4.9 Tie-in Areas

Where new admix is tied-in to existing admix liner, any areas of the existing admix which are soft, cracked,
or otherwise unsuitable shall be removed until acceptable material is exposed to the satisfaction of the
Contracting Officer. The edge of the existing admix shall be timmed to the configuration indicated on the
Drawings. Where new admix will be placed, the surface of the existing admix shall be scarified and
moisture conditioned as described in this section. New admix shall be placed in accordance with the
requirements of this section and shall be thoroughly kneaded into the existing admix to form a monolithic
mass free of seams or other discontinuities.

3.4.10 Soil Liner Placement Plan

The Contractor shall submit a soil liner placement plan to specify placement equipment and methods, lift
thickness control, admix layer maintenance and repair procedures, and to allow for required testing,
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described in the Construction Quality Assurance (CQA) Plan for this project. This plan shall be approved
by the Contracting Officer prior to the start of admix placement.

3.5 SURFACE FINISHING

The surface of the admix shall be timmed to the design grades and tolerances as shown on the Drawings.
The surface of the admix shall be rolled with a smooth-drum roller to remove all ridges and surface
irregularities. All wheel ruts on the surface of the admix liner that are deeper than 6 mm (0.25 inches)
shall be repaired by the Contractor prior to placement of the geomembrane. Acceptable methods for
repair of the admix are specified in Paragraph 3.7. The CQA Engineer shall determine if the surface
preparation meets the requirements of this section and if it is sufficient to place the geomembrane.

3.6 MAINTENANCE

The Contractor shall maintain the admix liner surface in a condition suitable for geomembrane installation
until the surface is covered. This may be accomplished by periodic watering, exclusion of traffic, or other
methods. Desiccation cracks larger than 25 mm (1 inch) deep or 6 mm (0.25 inches) wide shall be
excavated to the full depth of the crack and repaired.

The Contractor shall take measures to prevent the admix liner from freezing. Lifts of admix shall not be
placed on frozen surfaces. In the event that the admix surface freezes before geomembrane is placed,
the Contracting Officer may direct additional evaluation of admix properties by the CQA Engineer.
Geomembrane shall not be placed on a surface which is frozen or has been frozen and thawed until
directed by the Contracting Officer.

3.7 REPAIR OF ADMIX LINER

The Contractor shall repair the surface of any areas identified by the CQA Engineer to be out of tolerance
as follows:

a. Remove admix that does not meet specifications.

b. Scarify surface and spray with water.

c. Place additional approved admix.

d. Compact admix with self-propelled pegfoot or padfoot type compactor as described
above.

e. Trim and roll the surface as described above to design grades and tolerances.

Alternative methods for repair of the admix liner will be allowed if submitted by the Contractor and
approved by the Contracting Officer.

CQA Personnel will repair small holes resulting from sampling and other CQA activities.

3.8 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited to
the following:
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) Measurement of weight and/or volume of materials used in admix, from scales, meters,
and totalizers as described in paragraph 3.1.1.

2 Calibration of scales, meters, totalizers, and other equipment used to prepare admix.
Calibration shall be at manufacturers' recommended intervals or whenever rough
handling, damage, or other factors indicate that accuracy may have been compromised.
Methods used for calibration shall conform to manufacturers' recommendations.
Secondary standards shall be traceable to nationai standards.

3) Control of individual lift thickness during placement and overall admix layer thickness.
Subgrade and final admix surface elevations shall be determined by surveying on a 15.24
m (50 ft) gnd and at grade breaks over the floor and side slopes of the disposal trench
except that detailed surveying will be required in the sump area as directed by the
Contracting Officer. Vertical survey accuracy shall be plus or minus 15 mm (0.05 ft) or
better. Results shall be provided to the CQA Engineer. No liner system materials shall
be instalied on the finished surface until satisfactory thickness of the admix layer has been
verified.

Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the
inspection or test.
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PART 4

SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the foilowing:

Paragraph

02224-2.1

02224-3.1.4
02224-3.4.9
02224-3.1.1
02224-3.1.2

ite

Bentonite Information
Admix Preparation Plan
Soil Liner Placement Plan

Equipment Calibration Cert.

Personnel Qualifications

Code for Type of Submittal (SD)

01- Data

04 - Drawings

06 - Instructions
07- Schedules

08- Statements
09- Reports

13- Certificates

14 - Samples

18- Records

19- O & M Manuais

LA B B N 4
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SECTION 02226

DRAINAGE GRAVEL

PART 1 GENERAL

11 REFERENCES

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

Washington State Department of Transportation, 1994 Standard Specifications for Road, Bridge. and
Municipal Construction.

1.2 DESCRIPTION
This section describes the requirements for matenal and placement of gravel for the drainage layers and
sumps in the ERDF trench.
1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit 1.
SD-06 Instructions
Earthworks operation plan.
SD-14 Samples

Samples of proposed drainage layer and sump gravel materials.

1.4 QUALITY ASSURANCE
Production and placement of the drainage gravel will be monitored by the Construction Quality Assurance
(CQA) Engineer in accordance with the CQA Plan for this project. The Contractor shall make allowances
for sampling and testing by the CQA Engineer in both the operations pian and scheduie.
15 TOLERANCES
a. Grading tolerances for the drainage and sump layers are shown on the design Drawings.
b. Minimum required thicknesses of drainage and sump layers shall be maintained. The as-

built elevations of immediately underlying soil layers shall be used as the basis for
determining final elevations of drainage and sump layers.
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PART 2 PRODUCTS

2.1 GENERAL

2.1.1 Applicability

The following specifications apply to gravel in both the primary and secondary leachate collection systems.
2.1.2 Durability

Gravel shall consist of rounded material that is mechanically stable and chemically inert. in general, hard
rock types such as basalt and granite are preferred; siltstones, mudstones, and carbonate rocks are not
acceptable. The CQA Engineer will perform slake durability and carbonate content tests on the gravel
samples submitted by the Contractor. A loss in weight of less than 1% will be considered acceptable.
2.1.3 Pemmeability

Gravel shall exhibit a permeability of 1 x 10 cm/sec (3.9 x 10° in/sec) or greater after placement.

2.1.4 Samples

Submit gravel samples to the CQA Engineer a minimum of two weeks prior to full scale production for
testing in accordance with CQA Plan.

2.2 DRAINAGE GRAVEL TYPE A

Type A gravel will be used for drainage layers outside of the sump area. This material shall consist of
rounded washed gravel meeting the following gradation requirements:

U.S. Sieve % Passing
Size

1-1/2 in. 100

1in. 70-100
3/4 in. 60-100
3/8in. 35-80

No. 4 20-60

No. 40 0-10

No. 100 0-4

No. 200 0-4
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23 DRAINAGE GRAVEL TYPE B

Type B gravel will be used for drainage inside of the sumps. This material shall meet the gradation
requirements of Washington DOT standard_speciﬁcation 9-03.12(4):

.U.S. Sieve Size % Passing
1 in, 100
3/4in. 80-100
3/8in. 10-40
No. 4 0-4
No. 200 0-2

PART 3 EXECUTION

31  PLAN

Submit an earthwork operaﬁohs plan describing placement procedures for drainage gravel.

32  PLACEMENT OPERATIONS

a. Load, handle and place all drainage gravel using equipment and methods that will
minimize genera’aon of fines.

b. - Place gravel over secondary and primary geosynthetic matenals across base of landfill
and in sumps as shown on Drawings.

c. Spread gravel layers with low ground pressure dozer.

d. Hauling and placing equipment shall operate on a minimum of 3 feet of material above
any geosynthetic layer. Grading equipment shall operate on no less than 0.30 m (1 foof)
of gravel over any geosynthetic layer.

3.3 COMPACTION

Drainage gravel shall be track walked in 0.30 m (1 foot) thick lifts by placement equipment.

34 PROTECTION

a. Protect sump pipes, side slope riser pipes, perforated drain pipes, and other pipes and
structures from mechanicai damage.

b. - Do not use dozer or other vehicle to compact granular material within 0.46 m (1.5 feet) of

perforated drain or collector pipes. In these locations, compact with a walk-along
vibratory roller or power tamper after full thickness of granular material has been placed.
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c. Protect underlying geosynthetics from mechanical damage. Drainage gravel shall be

pushed carefully from previously placed material and not dumped directly onto

geosynthetics. <
d. The Contractor shall take steps to minimize wrinkle generation in underilying geosynthetic .

materials during placement of the drainage gravel. The measures may inciude placing

gravel in the early morning hours when the geosynthetic materials are cool and monitoring

and walking out wrinkles in the geosynthetic materials that appear at the edge of the

placement area. |

35 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract .
requirements and shall maintain records of his quality control for all operations including but not limited to
the following:

@) Control of overall drainage gravel layer thickness. Drainage gravel elevations shall be :
determined by surveying on a 15.24 m (50 ft) grid and at grade breaks over the floor and ;
side slopes of the disposal trench except that detailed surveying will be required in the
sump area as directed by the Contracting Officer. Vertical survey accuracy shall be plus |
or minus 15 mm (0.05 ft) or better. Results shall be provided to the CQA Engineer. No
liner materials shall be installed on the finished surface until satisfactory thickness of the
drainage layer has been verified.

Copies in duplicate of these records and tests, as well as records of corrective action taken when resulits
are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the f
inspection or test. o
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PART 4 SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS -

Submittals to be furnished by the Contractor shall include the following:

Paragraph item SD
02226-2.1.4 Gravel Samples 14
02226-3.1 Earthwork Operations Plan 06

Code for Type of Subm'rttal (SD)

01- Data

04 - Drawings

06- Instructions
07- Schedules

08- Statements
09- Reports

13- Certificates

14 - Samples

18- Records

19- O & M Manuals

L B & & & 4
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SECTION 02228

OPERATIONS LAYER
PART 1 GENERAL

11 REFERENCES

The publrca'ﬂons listed below form a part of this specification to the extent referenced The pubhca’uons
are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D698 . | 'Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft* (600 kN-m/m?))
1.2 DESCRIPTION
This section describes the reqwrements for material and placement of the operations Iayer in the ERDF
trench.
1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit I.
| SD-06 instructions

Earthworks operation pian.

SD-14 Samples

Samples of proposed operations layer material.

14 QUALITY ASSURANCE
Production and placement of the operations layer will be monitored by the Construction Quality Assurance |
(CQA) Engineer in accordance with the CQA Plan for this project. The Contractor shall make allowances
for sampling and testing by the CQA Engineer in both the operations plan and schedule. :
1.5 TOLERANCES

a. Grading tolerances for the operations layer are shown on the design Drawings.

b. Minimum required thickness of operations layer shall be maintained.. The as-built

elevations of immediately underlying soil layers shall be used as the basis for determining
final elevation of the operations layer.
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PART 2 PRODUCTS

21 CLASSIFICATION

Operations layer material shall consist of native, non-organic, granular soil derived from approved on-site
sources with following USCS classifications: GM, GP, SW, SM, and SP, or as approved by the
Contracting Officer.

2.2 COMPOSITION

Soils shall be free of roofs, wood, peat, éinders, frozen matenal, rubbish, or other deleterious material.

2.3 PARTICLE SIZE

Soils shall have a maximum particle size of 100 mm (4 inches), provided large particles are in soil matrix.

24 COMPACTABILITY

Trench floor soils shall be capable of being moisture conditioned and compacted to at least 90% of the
maximum dry density as determined by the standard Proctor test (ASTM D 698).

2.5 SAMPLES

Submit samples a minimum of two weeks prior to full scale production for testing by CQA Engineer in
accordance with CQA Plan.

PART 3 EXECUTION

31 PLAN

Submit an earthwork operations plan describing production and placement procedures for the operations

layer.

3.2 PLACEMENT OPERATIONS

a. "Place operations layer over geosynthetic materials on base and side slopes of landfili as
shown on Drawings. Place and compact base in one lift to minimize potential damage to
the liner.

b. Do not place operations layer until final inspection of geosynthetics by CQA Engineer has

been made to verify that conditions stated in CQA Plan are satisfied.
c. Hauling and placing equipment shall operate on a minimum of 0.9 m (3 feet) of material

above any geosynthetic layer. Grading equipment shall operate on no less than 0.6 m
(2 feet) of operations layer material over any geosynthetic iayer.
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d. Operations layer material placed on the side slopes shall be pushed up from the bottom of
the siope. Alternatively, operations layer material may be placed down the slope usmg
the following procedure:

1.

10.

11.

A road shall be placed from the bottom to the top of the slope in a minimum 0.9-m
(3-ft) thick lift at least 6.1 m (20 ft) wide.

An empty scraper of the same type that will be used for placing the operations

- layer shall be driven down the road a minimum of 5 times to demonstrate that the

scraper can be operated safely and that there is ho damage to or movement of
the liner system.

After step 2 has been successfully compieted, a loaded scraper shall be driven
down the road a minimum of S times to demonstrate that the scraper can be
operated safely and that there is no damage to or movement of the liner system.

Following successful completion of step 3, the lower portion of the side slope
operations layer shall be placed by pushing from the bottom up the slope. This
lower portion of the operations layer shall extend up the slope a distance of
approximately 30.5 m (100 ft).

Following completion of step 4, the scrapers shall place the operations layer soil
on the road down the slope. A minimum thickness above the geosynthetic layers -
of 0.9 m (3 ft) shall be maintained at all times; a thickness of 1.2 m (4 ft) shall be
maintained to the extent practical.

The soil on the road shall be spread outward onto the underlying material to form
the operations layer. The soil shall be spread in an upslope direction at an angie
no greater than 30 degrees from vertical. Spreading shall begin from the bottom
of the slope working upward and proceeding from operations layer which has
been previously placed. Spreading shall be performed using a Caterpillar D6H
LGP dozer, John Deere 850 LGP dozer, or equivalent piece of equipment.

The scrapers may follow the lateral advancement of the operations layer across
the slope as required to minimize the distance that the soil must be pushed,
provided that this operation does not cause damage to or movement of the
underlying components of the liner system.

The CQA Engineer will monitor and observe the liner system for damage and
movement and will notify the Contracting Officer of any findings. The Contractor
shall support the CQA Engineer by digging down to eX|st|ng survey points so that
movement of the liner can be measured.

Operating practices shall be severely restricted at all times while on the liner
system. While travelling down slope, scrapers shall proceed slowly, make no
turns, not accelerate at the bottom of the slope until the entire scraper is on the
bottom of the cell, remain in low gear to control speed, and minimize the use of
brakes. Personnel shall be stationed at the top of the slope to spot the scraper.
Dozers shall make no sharp or downhill turns and shall operate at slow speeds.

Low-ground-pressure dozers as described above may be used to finish grade
slopes by blading horizontally across the slope.

The CQA Engineer will monitor the liner under the finished slopes to verify that no
excessive movement or damage has occurred.
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e. In locations where heat seaming has been used to join geotextile sections, the operations
layer shall be spread in the same direction as the seam overlap to avoid placing additional

stress on the seam.

3.3 COMPACTION

The finished surface of the operations layer on the trench floor shall be compacted to 90% of the
maximum dry density as determined by the standard Proctor test (ASTM D698) and shall be suitable to
support heavy rubber-tired vehicles without degradation to the working surface.

3.4 PROTECTION
a. Protect underlying geosynthetics from mechanical damage.

b. The Contractor shall take steps to minimize wrinkle generation in underlying geosynthetic
materials during placement of the operations layer. The measures may include placing
operations layer materal in the early morning hours when the geosynthetic materials are
cool and monitoring and walking out wrinkles in the geosynthetic materials that appear at

the edge of the placement area.

3.5 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations inciuding but not limited to

the following:

1) Control of overall operations layer thickness. Operations layer elevations shall be
determined by surveying on a 15.24 m (50 ft) grid and at grade breaks -over the floor and
side slopes of the disposal trench except that detailed surveying will be required in the
sump area as directed by the Contracting Officer. Vertical survey accuracy shall be plus
or minus 15 mm (0.05 ft) or better. Results shall be provided to the CQA Engineer.

Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the
inspection or test.
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PART 4 SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ltem SD
02228-3.1 Earthwork Operations Plan 06
02228-2.5 Soil Samples 14

Code for Type of Submittal (SD)

01- Data

04 - Drawings

06 - Instructions
07- Schedules

08 - Statements
09- Reports

13- Certificates

14 - Samples

18- Records

19- O & M Manuals

LR B B N
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PART 1

11 REFERENCES

GENERAL

0600X-SP-C0041, REV. C

SECTION 02230

BASE MATERIALS -

The following publications form a part of this specification except as modified by the following
paragraphs of this section. The publications are referenced in-the text by t_he basic designation only.

American Society for Testing and Materials (ASTM)

ASTM C 117
ASTM C 131
ASTM C 136

ASTMD 75

ASTM D 1556

ASTM D 1557

ASTM D 2419
ASTM D 2922

- ASTM D 3017

(1987) Materials Finer than 200 Sieve in Mineral
Aggregates by Washing '

(1981) Resistance to Degradation of Small Size Coarse
Aggregate by Abrasion and impact in the Los Angeles
Machine : '

(1994a) Sieve Analysis of Fine and Coarse Aggregates

(1982) Sampling Aggregates

(1990) Density of Soil In-Place by the Sand Cone
Method

(1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-Ibf/cu. ft (2,700 kN-
m/cu.m))

(1974) Sand Equivalent Value of Soils and Fine
Aggregate

(1991) Density of Soil and Soil-Aggregates in Place by
Nuclear Methods (Shallow Depth)

(1988) Moisture Content of Soil and Soil-Aggregates in
Place by Nuclear Methods (Shallow Depth)

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION (WSDOT)

WSDOT M41-10

1.2 QUALITY ASSURANCE

(1994) Standard Specifications for Road, Bridge, and
Municipal Construction

A minimum of 7 days prior to placement of base materials or stockpiling base materials on the jobsite,
the Contractor shall deliver the following information and samples of materials proposed for use on the
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project to an independent soils lab. Each sampie shall be clearly labeled indicating the Contractor,
contract number, and what the sample represents:

a. Two 22.7 kg (50 pound) aggregate samples for each specified gradation of base

materials representing all the properties of the base materials which are listed under
paragraph: MATERIALS of this section and obtained in accordance with ASTM D 75.

1.3 EVALUATION AND ACCEPTANCE
1.3.1 Material Source

The Contractor is responsible for obtaining the Base Materials from a source capable of meeting the
specifications for durability, gradation, sand equivalent, and wood waste.

1.3.2 Moisture-Density Data

A minimum of 7 days prior to placement of base materials, the Contractor shall submit test reports
showing a moisture-density curve in accordance with ASTM D 1557 for each base material gradation to
be used. The moisture-density relationship shall have been compieted within the last 14 days and be
obtained from materials meeting the requirements of this contract. If in the opinion of the Contracting
Officer, the source has changed characteristics from the time when the moisture-density curve was
established, the Contracting Officer has the option to request an additional moisture-density curve at no
additional expense to the Government.

1.3.3 Construction Tolerances

1.3.3.1 Base Material Surfaces

The completed surface of all base materials shall be of uniform texture, smooth, closely conforming
elevation requirements shown on the contract drawings, and free from defects of all kinds. The final
constructed elevation of the base materials shall not vary more than 7 mm (1/4 inch) plus-or- minus from
the specified elevations of the base materiais.

1.3.3.2 Surface Smoothness

For surface smoothness, the finished surface of each course shall not vary more than 7mm (1/4 inch)
from the lower edge of a 3 m (10 foot) straightedge.

1.3.3.3 Base Material Depth

The compacted depth of the base material shall not be more than 7 mm (1/4 inch) less than the
minimum thickness specified in the drawings.

1.3.4 Nuclear Gauge

The Contractor may use a nuclear gauge to determine the in-place density of the base material for
quality control purposes, not acceptance. The Contractor is responsible for all licensing, training,
operator certification, and calibration of the nuclear gauge.

1.4 SUBMITTALS

Submittals shall be furnished in accordance with Exhibit I.
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SD-09 Reports

Test results, including calibration curQes and resuifs of calibration tests; gradation and percent fracture.
SD-14 Samples -

Aggregate Samples
SD-18 Records

Survey control notes; and Nuclear Gauge Calibration records
PART 2 PRODUCTS

21 MATERIALS
2.1.1 Base Material

Base material shall comply with the requirements of WSDOT 9-03.9(3)
PART 3 EXECUTION

3.1 PREPARATION

The surface on which the base materials shall be placed, shall conform to the contract requirements,
and shall be approved by the Contracting Officer before placement of base materials. No base material
shall be placed on snow, soft, muddy, or frozen subgrade. :

3.2 PRODUCTION
3.2.1 Placement and Shaping

The Contractor shall provide a homogeneous mixture of unsegregated and uniformly dispersed materials
in position for compacting in layers not to exceed 200 mm (8 inches) of compacted material. During
placement and compaction, the moisture content of the material shall be maintained at the highest level
practical for the material without causing free water to-drain through the material and build up on lower
courses or on the subgrade. The Contractor shall provide the water, equipment, and labor necessary for
adequately distributing moisture on the base materials. The Contractor-shall apply frequent light
applications of water rather than heavy applications of water to provide the necessary moisture.

3.2.2 Compaction
Immediately following spreading and final shaping, the full depth of each layer shall be compacted to a

minimum of 95 percent of maximum density as established by ASTM D 1557 before the next succeeding
layer shall be placed. ‘ : , : : : .
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3.2.3 Weather Limitations

No base materials shall be placed when the weather conditions prevent the placement operation from
meeting the requirements of the specification.

33 PROTECTION
3.3.1 Surface Layer

The surface of each layer of base material shall be maintained true to line, grade and cross section by
blading, watering, and rolling until placing the next succeeding course or until final acceptance of the
project.

3.3.2 Contamination

Should irregularities or contamination develop in any base material, or in materials supporting the base
material, during or after compaction, the Contractor shall correct the defects to meet the requirements of
the specifications and to the satisfaction of the Contracting Officer. Any additional materials, labor, or
equipment necessary to make the repairs shall be furnished by the Contractor at no expense to the
Government.

3.4 SURVEY CONTROL

The Contractor shall be responsible for setting and maintaining all hubs for alignment and grades
necessary for the construction of the base materials.

A minimum of three hubs per 100 square meters (1,080-square feet) for each course of base material
shall be installed for control. For a roadway, hubs shall be placed at intervals of not less than 15 meters
(50ft).

The Contractor shall submit to the Contracting Officer one copy of all survey notes and computations
needed for control of the staking as outlined in this section.

3.5 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality controi program to show compiiance with contract
requirements and to maintain records of his quality control operations including, but not limited to, the
following tests and submittals. Unless otherwise stated in this Technical Specification, all test results
for Contractor Quality Control performed during base material placement or after placement of the base
materials shall be reported and delivered within 1 working day to a designated representative of the
Contracting Officer.

3.5.1 Aggregate Gradations and Fracture
3.5.1.1 Initial Submittal
A minimum of 7 days prior to placement or stockpiling of base materials, the Contractor shall submit test

reports compieted within the last 14 days to show compliance to the specifications for gradation and
percent fracture. '
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3.5.1.2 Placement Gradations and Percent Fracture

Samples shall be taken in accordance with ASTM D 75 at the point of placement after compaction or at
alternate locations directed by the Contracting Officer. A gradation test and a fracture test shall be
performed at a frequency which shall be the greater of one test per continuous placement area or one
test per 185 square meters (2,000 square feet) for each aggregate group. If a controlied onsite base
material source is used then the frequency of testing for each layer shall be the greater of two tests per
continuous placement area or one test per 463 square meters (5,000 square feet) for each aggregate

group.
3.5.2 Field Density and Moisture Checks

Field density and moisture checks in accordance with ASTM D 2922 and ASTM D 3017 orin

accordance with ASTM D 1556 shall be performed on each layer of base material placed. The

frequency of testing for each layer shall be the greater of two tests per continuous placement area or one
test per 370 square meters (4,000 square feet) of placed material. At the time of testing, the Contracting -
Officer may review the test reports at any time. Standardization of the gauge using the reference
standard shall be done at the start of each work day and reported in the test reports.
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PART 4 SUBMITTALS

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph Item SD

02230-1.3.2  Moisture-Density Curve 09

02230-1.2 Aggregate Samples 14

02230-3.4 Survey Control Notes 18

02230-3.5.1 Gradation and Percent 09
Fracture

Code for Type of Submittal (SD)

01 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- End of Section -

% % W W &
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SECTION 02270

VEGETATIVE EROSION CONTROL
PART 1 GENERAL (Not Applicable)
PART 2 PRODUCTS

21 MATERIALS

2.1.1 Fertilizer

Fertilizer to be applied shall be a commercial, chemical type, uniform in composition, free-flowing,
conforming to State and Federal laws suitable for application with a grain seed drill. Fertilizer shall have
a guaranteed analysis showing not less than 16 percent Nitrogen, 16 percent available

phosphate, and 16 percent water soluble potash.

2.1.2 Seed

Seed shall be delivered to job site in original unopened packages bearing content tags. Seed shall be
guaranteed 95 percent pure with a minimum germination rate of 80 percent Seed shall be crested
wheatgrass, Nordan variety.

2.1.3 Mulch

Mulch shall be applied before seeding or after seéding to control dust within the seedbed. Mulch may be
cereal grain straw, alfalfa straw, or orchard grass straw weed free from Noxious weeds. The straw shall

be capable of being applied over the seedbed using a mulcher or straw spreader .
pulled by a tractor.

PART 3 EXECUTION

3.1 GENERAL

The Contractor shall provide erosion protection including fertilizing, seeding, and mulching for all
disturbed areas that are disturbed including slopes equal to or greater than 4H:1V and in the bottom of
ali drainage ditches and swales in accordance with the Contract Documents excluding interior trench
walls and as directed by the Contractor's Field Superintendent.

3.1.1 Soil Preparation

The soil to be seeded shall be graded in conformance with the Drawings and shall be loose and
reasonably free of large rocks and other material(s) which may interfere with successtful seeding.

3.1.2 Method of Application

Fertilizer and seed shall be apphed using a range or grain drill. Straw shall be applled by a mulcher
designed to apply this material.
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3.2 INSTALLATION
3.2.1 Fertilizer Rate

Fertilizer application shall be 135 kg/ha (approximately 120 Ib/acre).
3.2.2 Seed Rate

The seed shall be seeded at 17 kg/ha (approximately 15 Ib/acre).
3.2.3 Muich Rate

Mulch shall be applied at rate to cover the soil surface 5 to 10 cm deep (2 to 4 in) or use of a standard up
to 4500kg/ha (approximately 4000 Ib/acre).

3.2.4 Seed Drill Method

The seed application consists of using a grain or range drill to apply both seed and fertilizer concurrently.
The seed drill shall be pulled using a 4-wd tractor to ensure even seeding on steeper slopes. The seed
shall be placed between 0.5 to 5.0 cm (0.5 to 2.0 in) deep in the soil by the seed drill.

3.2.5 Time of Seeding

Seeding shall not be started until after application of all earthwork and site grading. Mulching of straw
may occur before or after seeding to help minimize soil erosion after completion of construction activities
concurrent to seeding period stated in section 3.2.5. Seeding shall be performed in October or
November or February through March. The Contractor shall return to the site after completion of the
project if the project schedule does not allow for a fall planting prior to the project completion date.

3.3 WATERING

The Contractor shall provide dust control during seeding operations by water truck or irrigation to prevent
visible dust. Irrigation of the seedbed after seeding and mulching will only be necessary to control visible

dust. Care shall be taken to avoid excessive washing or puddling on the surface and any such damage
caused thereby shall be repaired by the Contractor at no additional cost to the Government.

PART 4 SUBMITTAL SUMMARY (Not Applicable)

- END OF SECTION -

LA 28 2% 2
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PART1 GENERAL

1.1 REFERENCES

SECTION 02275

GEOMEMBRANES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D638

ASTM D746

ASTM D1004

ASTM D1204

ASTM D1238

ASTM D1505

ASTM D1603

ASTM D4218

ASTM D4437

ASTM D4833

ASTM D5199

ASTM D5321

Sfandard Test Method for Tensile Properties of Plastics.

Test Method for Brittleness Temperature of Plastics and
Elastomers by Impact.

Standard Tést Method for Initial Tear Resistance of

‘Plastic Film and Sheeting.

Test Method for Linear Dimensionél Changes of Nonrigid
Thermoplastic Sheeting or Film at Elevated !
Temperature.

Standard Test Method for Flow Rates of Thermoplastics
by Extrusion Plastometer. .

Standard Test Method for Density of Plastics by the
Density-Gradient Technique

Standard Test Method for Carbon Black in Olefin
Plastics.

- Determination of Carbon Black Content in Polyethylene

Compounds by the Muffle-Furnace Technique.

-Standard Practice for Determining the Integrity of Field

Seams Used in Joining Flexible Polymenc Sheet
Geomembranes.

Standard Test Method for iIndex Puncture Resistance of
Geotextiles, Geomembranes, and Related Products.

Test Method for Measuring Nominal Thickness of
Geotextiles and Geomembranes.

Standard Test Method for Determining the Coefficient of

Soil and Geosynthetic or Geosynthetic and Geosynthetic
Friction by the Direct Shear Method. . ‘
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ASTM D5397 Evaluation of Stress Crack Resistance of Polyolefin
Geomembrane Using Notched Constant Tension Load
Test (Appendix A, Single Point).

ASTM D5596 Microscopic Evaluation of the Dispersion of Carbon
Black in Polyolefin Geosynthetics.

ASTM D5994 Test Method for Measuring Core Thickness of Textured
Geomembrane.

1.2 DESCRIPTION

The work includes manufacture, fabrication (if needed), supply, and installation of geomembrane for lining
of waste disposal facility and other facilities as shown on the Drawings. Geomembrane is also referred to
as High Density Polyethylene (HDPE) liner or fiexible membrane liner (FML).

13 SUBMITTALS

Submittals shall be furnished in accordance with Exhibit I.

SD-01 Data

Manufacturer's descriptive data, specification sheets, literature, and other data as necessary to fully
demonstrate that those materials proposed for use comply with the requirements of these specifications.

SD-06 Instructions
The Contractor shall submit an installation plan describing the proposed methods for geomembrane
deployment, panel layout, seaming, repair, and protection. The plan shall include a quality control
program for the Contractor's activities related to geomembrane installation.

SD-08 Statements
Manufacturer's statements related to geomembrane composition and properties.

SD-09 Reports
Manufacturer's test results for geomerhbrane composition and properties.

SD-13 Certificates

Certifications for material composition and properties, Quality Control (QC) tests, admix surface, seam
quality, equipment calibration, and other work activities as described in these specifications.

SD-14 Samples
Samples of seams to be used for destructive testing.
SD-18 Records

Records demonstrating material composition and properties, Installer's organizational and personnel
qualifications, and other as required to provide the information described in these specifications.
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14 QUALITY ASSURANCE
Installation of the geomembrane Will be monitored by the Construction Quality Assurance (CQA) Engineer.' ,

The Contractor shall accommodate all Quality Assurance activities described in this section and in the
Construction Quality Assurance Pian (CQA Plan) for this project.

PART 2 PRODUCTS

21 GENERAL

211 Types of Geomembrane

a. Geomembrane for the primary and secondary liner systems Within the landfill (disposal
trench) shall be un-reinforced HDPE, 1.52 mm (60 mil) thick, textured both sides.

b. Geomembrane for miscellaneous applications including the crest pad, rub sheets in
sumps, and other applications as shown on the Drawings shall be un-reinforced HDPE,
2.54 mm (100 mil) thick, smooth.

2.1.2 Manufacturer
The HDPE Geomembrane Manufacturer shall have a minimum of five years of experience as a
commercial manufacturer of HDPE geomembranes for landfill applications.
2.2 REQUIRED PROPERTIES
. 221 Use of Recycled Polymer
The raw material shall be neW polyethylene resin containing no more than 2% clean recycied polymer by
weight. Two percent recycled polymer shall not include any finished sheet material that has actually seen
some type of service performance. Regrind, reworked or trim materials in the form of chips or edge strips
that have not actually seen some type of use may be added, if the material is from the same manufacturer
and is the same formulation as the geomembrane being produced.
2.2.2 Resin Properties
The resin shall meet the following specifications:

a. Specific Gravity (ASTM D1505): > 0.930.

b. Melt Index (ASTM D1238 Condition 180/2.16): 0.1 - 1.1 /10 min.
2.2.3 Finished Sheet Properties
The physical, mechanical, and environmental properties of the finished sheet shall meet or exceed the
values specified in the table contained in this part of the Specifications. Where applicable, values in the
table are Minimum Average Roll Values (MARVSs):
2.2.4 Interface Friction Angle
The residual friction angle between the textured geomembréne and the soil/bentonite admix used in the

landfill liner (see Section 02224) shall have a minimum value of 28.5 under a normal load of 19.2 kPa
(400 psf) and a displacement of S0 mm (2 inches). Friction angle shall be determined by direct shear
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testing (ASTM D5321) at nominal normal loads of 9.6, 19.2 and 28.8 kPa (200, 400, and 600 psf). Other
combinations of shear strength parameters which can be shown by standard analytical techniques to
provide static and dynamic factors of safety against slope failure that are equivalent or greater than those
of the specified material may be acceptable if approved by the Contracting Officer.

23 MANUFACTURING QUALITY CONTROL
2.3.1 Quality Control Testing

Quality control testing shall be carried out by the Manufacturer to demonstrate that the geomembrane
meets the specifications listed above. Additional testing may be carried out for purposes of determining
conformance by the CQA Engineer. If the results of the Manufacturer's and the CQA Engineer's testing
differ significantly, the testing shall be repeated by the CQA Engineer, and the Manufacturer shall be
allowed to monitor this testing. The results of this latter series of tests will prevail, provided that the
applicable test methods have been followed.

2.3.2 Required Information

Prior to the delivery of any geomembrane material, the Manufacturer shall submit the following
information:

a. The origin (Resin Supplier's name, resin production plant), identification (brand name,
number) and production date of the resin.

b. A list of quantities and descriptions of matenials other than the base polymer which
compnise the geomembrane.

c. Copies of the quality control certificates issued by the Resin Supplier.

d. Reports on the tests conducted by the Manufacturer to confirm that the quality of the resin
used to manufacture the geomembrane satisfies these Specifications.

e. A statement that recycled polymer (if any) is clean and does not exceed 2% by weight.

f. A properties sheet including, at a minimum, all specified properties, measured using test

methods indicated in these specifications, or equivalent.
g. Reports on the tests, including sampling procedures, conducted by the Manufacturer to
confirm that the geomembrane meets the specifications. Tests shall be conducted on

each production lot of geomembrane or every 4,645 m? (50,000 square feet), whichever
results in the greater number of tests.

h. A certification that property values given in the properties sheet are guaranteed by the
Geomembrane Manufacturer.

2.3.3 QC Certification

Prior to shipment, the Geomembrane Manufacturer shall provide a quality control certificate for each roll of
geomembrane. The quality control certificate shall be signed by a responsibie party employed by the
Geomembrane Manufacturer, such as the production manager. The quality control certificate shall
include: ‘

a. Roll numbers and identification, resin lot, and batch numbers.

b. Sampling procedures and results of quality control tests.
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2.3.4 Manufacturing Plant Visit

The Manufacturer shall allow the Contracting Officer or his designated representative to visit the
manufacturing plant, if the Contracting Officer so chooses. If possible, the visit shall be prior to or duning
the manufacturing of the geomembrane rolls for the specific project. The Contracting Officer or his
designated representative shall review the manufacturing process quality control, laboratory facilities, and
testing procedures.

During the visit, visiting personnel will also:

a.  Confirm that the measurements of properties by the Manufacturer are properiy
documented and test methods used are acceptabie.

b. Spot inspect the rolls and confirm that they are free of holes, blisters, or any sign of
contamination by foreign matter.

c. Review packaging and transportation procedures to confirm that these procedures are not
damaging the geomembrane

d. Confirm that roll packages have a label rndlcatrng the name of the manufacturer, type of
geomembrane, thickness, and roll number.

e. If applicable, confirm that extrusion rods and/or beads are den‘ved from the same base
resin type as the geomembrane.

The Geomembrane Manufacturer shall accommodate these activities.

2.3.5. Conformance Testing |

2,351 Tests

Prior to shipment or after delivery of the rolls of gegomembrane, the CQA Engineer will obtain samples at a
frequency of one per production lot or one per 4645 square meters (50,000 square feet) of geomembrane,
whichever results in the greater number of tests, except that only two (2) friction angle tests will be
performed. The CQA Engineer will test the samples to determine conformance to both the design
specifications and the list of guaranteed properties.

As a minimum, tests to determine the following characteristics will be performed on geomembranes:

a. Specific gravity (ASTM D1505).
b.  Meltindex (ASTM D1238)
c. Carbon black content and visual inspection to evaluate carbon black dis_persion (ASTM

D1603 / D4218 and ASTM D5596).
d. Thickness (ASTM D5199 or D5994 as applicable).

e. Tensile charactenstlcs (vield strength elongation at y|eld break strength, elongatron at
break; ASTM D638).

i A Puncture Resistance (ASTM D4833).
g. Friction angle of textured geomembrane with soil liner material (see Section 02224; ASTM
D5321).
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h. Seam Strength, if applicable (ASTM D4437).

Where optional procedures are noted in the test method, the requirements of these Specifications will
prevail.

2.3.5.2 Sampling Procedures
Samples will be taken across the entire width of the roll and will not include the first one meter (three feet).

Unless otherwise specified, samples will be 1 m (3 ft) long by the roll width. The CQA Engineer will mark
the machine direction on the samples with an arrow.

2.3.6 Fabrication Quality Control

Factory pane! fabrication, if any, shall be performed in accordance with the pertinent sections of these
Specifications for field panel placement and seaming.

2.3.7 Transportation, Handling, and Storage

Transportation of the geomembrane shall be the responsibility of the Geomembrane Manufacturer,
Installer, or other party as agreed upon. All handling on site shall be the responsibility of the
Geosynthetics installer.

Upon delivery at the site, the Installer and the CQA Engineer shall observe the surfaces of all rolls or
factory panels for defects and for damage. This inspection shall be conducted without unrolling rolls or
unfolding factory panels unless defects or damages are found or suspected. The CQA Engineer will
determine:

a. Rolls, factory panels, or portions thereof, which should be rejected and removed from the
site because they have severe flaws. .

b. Rolls or factory panels which include repairable flaws.
c. Rolls or factory panels that are not properly labelled. No uniabelled rolls shall be used for
any application. Unlabelled rolls shall be removed from the site and replaced at the
Contractor's expense.
The Installer shall be responsible for the storage of the geomembrane on site within the limits of
construction. Laydown area(s) shall be protected from theft, vandalism, passage of vehicles, etc.

PART 3 EXECUTION

3.1 GENERAL
3.1.1 Unacceptable Materials and Work

Materials and work which fail to meet the requirements of these specifications shall be removed and
disposed of at the Contractor's expense. '
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3.1.2 Personnel Qualifications
3.1.2.1 Installer Organization

At a minimum, the Geosynthetics Installer Organization shall have successfully completed at least 10
projects consisting of instaliation of at least 929,000 m? (10,000,000 ft°) (total) of HDPE liner. Projects
shall include RCRA landfills and surface impoundments.

3.1.2.2 Seaming Personnel

All personnel performing seaming operations shall be qualified by experience or by successfully passing
seaming tests similar to those described in this Section. The superintendent and lead welder foreman
shall have experience seaming a minimum of 185,800 m? (2,000,000 %) of polyethylene geomembrane
using the same type of seaming apparatus proposed for use on this project. These individuals shall
provide direct supervision over less experienced seamers. No field seaming shaIl take place without one
of these individuals being present.

Key personnel are defined as the superintendent, foreman, and lead welder. Key personnel shall be full
time employees of the Geosynthetics Installer. .

3.1.3 Applicability

The primary, secondary, and other geomembrane liners shall be installed at the locations, lines, and
grades shown on the drawings. All geomembrane Imers shall be installed in accordance with these
Specifications.

3.1.4 Installation Plan

Prior to beginning geomembrane installation, the Contractor shall submit a plan describing the proposed
methods for geomembrane deployment, panel layout, seaming, repair, and protection.” The plan shall
include a quality control program for the Contractor's activities related to geomembrane installation.

3.2 ADMIX LINER SURFACE PREPARATION

The Earthwork Contractor shall be responsible for preparing the surface of the admix liner according to the
Specifications. Surfaces to be lined shall be smooth and free of all rocks, stones, sticks, roots, sharp
objects, or debris of any kind. The surface shall provide a firm, unyielding foundation for the membrane
with no sudden, sharp, or abrupt changes at break in grade. No standing water or excessive moisture
shall be allowed to accumulate on the subgrade prior to geomembrane installation. .

The Geomembrane installer shall certify in writing that the surface on which the geomembrané will be
installed is acceptable. The certificate of acceptance shall be given by the Installer to the Contracting -
Officer prior to commencement of geomembrane installation in the area under consideration.

After the soil liner surface has been accepted by the Instalier, it shall be the Installer's responsibility to
indicate to the Contracting Officer any change in the soil liner surface condition that may require repair
work. If the CQA Engineer concurs with the Installer, then the Contractlng Officer shall ensure that the soil
liner surface is repaired.

Special care shall be taken to avoid desiccation cracking of the admix liner. Specifications for allowable
desiccation cracking of admix liner and repair measures are contained in Section 02224, ADMIX LINER
PRODUCTION AND PLACEMENT. The surface of the admix liner shall be maintained in the required
condition throughout the course of geomembrane |nstallat|on
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33 ANCHOR TRENCH EXCAVATION AND BACKFILLING
The anchor trench shall be excavated by the Earthwork Contractor (unless otherwise specified) to the
lines and widths shown on the design Drawings, prior to geomembrane placement. The corners of the

trench shall be rounded so as to avoid sharp bends in the geomembrane. No loose soil shall be allowed
to underlie the geomembrane in the anchor trench.

Each geosynthetic layer shall be anchored with a minimum 150 mm (6 inch) thick lift of compacted soil

within the anchor trench. The backfill material shall be as described elsewhere in these Specifications and
shall be compacted by rubber tired equipment.

34 GEOMEMBRANE PLACEMENT - HDPE GEOMEMBRANE
3.4.1 Field Panel ldentification
A field panel is the unit area of geomembrane which is to be seamed in the field. Two cases are defined:

a. If the geomembrane is fabricated into panels in a factory, a field panel is a factory panel or
a portion of factory panel cut in the field.

b. If the geomembrane is not fabricated into factory panels, a field panel is a roll or a portion
of roll cut in the field.

it will be the responsibility of the CQA Engineer to assign each field panel an "identification code” (number
or letter-number) consistent with the layout plan. This identification code shall be agreed upon by the
Contracting Officer, Installer, and CQA Engineer. This field panel identification code shall be as simple
and logical as possible. (Note that roll numbers assigned in the manufacturing plant are usually ’
cumbersome and are not related to location in the field.)

The CQA Engineer will establish a table or chart showing correspondence between roll numbers, factory
panels, and field panel identification codes. The field panel identification code shall be used for all quality
assurance records, including Installer's QC testing.

3.4.2 Field Panel Placement

3.4.2.1 Location

Field panels shall be installed at the locations indicated in the Installer's layout plan, as approved or
modified.

3.4.2.2 Installation Schedule

Only as many field paneis shall be deployed each day as can be continuously welded that same day.
3.4.3 Placement Conditions

Geomembrane placement shall not proceed at an ambient temperature below 0C (32F) or above
40C (104F) unless otherwise authorized. Geomembrane placement shall not be done during any
precipitation, in the presence of excessive moisture (e.g., fog, dew), in an area of ponded water, or in the
presence of excessive winds. Placement methods shall prevent damage to underlying admix or
geosynthetic materiais. ‘

3.44 Damage

The CQA Engineer will inspect each panel, after placement and prior to seaming, for damage. The CQA
Engineer will advise the Contracting Officer which panels, or portions of panels, should be rejected,
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repaired, or accepted. Damaged panels or portions of damaged panels which have been rejected shall
removed from the work area. Any repairs shall be made according to procedures described this Part of
the Specifications.

35 FIELD SEAMING

3.5.1 Seaming Equipment and Products

Approved processes for field seaming are extrusion welding and fusion welding, except that only fusion
welding shall be used for tie-in to existing liner. Proposed alternate processes shall be documented and
submitted to the Contracting Officer for approval. Only equipment which has been specifically approved
by make and model shall be used.

3.5.1.1 Extrusion Process

The extrusion-welding machine shall be equipped with gages capable of measuring the temperature at the
nozzle or the preheat temperature.

The Installer shall provide documentation regarding the extrudate to the Contracting Officer and the CQA
Engineer, and shall certify that the extrudate is compatible with these Specifications and is comprised of
the same resin type as the geomembrane sheeting.

The Installer shall comply with the following:

a. The Installer shall maintain on-site a sufficient number of spare operable seaming
machines (at least one at all imes) to ensure continuous operation.

b. The equipment used for seaming shall not be likely to damage the geomembrane.

c. The extruder shall be purged prior to beginning a seam until all heat-degraded extrudate
has been removed from the barrel.

d. The electric generator shall be placed on a smooth base such that no damage occurs to
the geomembrane.

e. Grinding shall be completed no more than 1 hour prior to seaming.

f. A smooth insulating plate or fabric shall be piaced beneath the hot welding machine after
usage.

g. The geomembrane shall be protected from damage in heavily trafficked areas.

3.5.1.2 Fusion Process

The fusion-welding machines shall be automated vehicular-mounted devices. The fusion-welding
machines shall be equipped with gages giving the applicable temperatures.

The Installer shail comply with the following:

a. The Installer shall maintain on-site a sufficient number of spare operable seaming
machines (at least one at all times) to ensure continuous operations.

b. The equipment used for seaming shall not be likely to damage the geomembrane.
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c. For cross seams, the edge of the cross seam shall be ground to a smooth incline (top and
bottom) prior to welding.

d. The electric generator shall be placed on a smooth base such that no damage occurs to
the geomembrane.

e. A smooth insulating plate or fabric shall be placed beneath the hot welding machine after

usage.

f. The geomembrane shall be protected from damage in heavily trafficked areas.

g. A movable protective layer shall be used as directed by the Contracting Officer directly
below each overlap of geomembrane to be seamed to prevent buildup of moisture

between the sheets.
3.5.2 Seam Layout

The Installer shall provide the Contracting Officer and the CQA Engineer with a seam layout drawing, i.e.,
a drawing of the facility to be lined showing all expected seams. The CQA Engineer will review the seam
layout drawing and confirm that it is consistent with accepted state of practice. No panels shall be seamed
in the field without the Contracting Officer's approval. In addition, no panels not specifically shown on the
seam layout drawing shall be used without the Contacting Officer's prior approval.

In general, seams shall be oriented parallel to the line of maximum siope, i.e., oriented along, not across,
the slope. In corners and odd-shaped geometric locations, the number of seams shall be minimized. On
the landfill floor, no horizontal seam shall be less than 1.52 m (5 ft) from the toe of the slope, or other area
of potential stress concentrations, unless otherwise authorized.

Seams shall be aligned to produce the fewest possible number of wrinkles and "fishmouths."

A seam numbering system consistent with the panel numbering system shall be agreed upon at the Pre-
Construction Meeting.

3.5.3 Weather Conditions for Seaming
The allowable weather conditions for seaming are as follows:

a. Unless authorized in writing by the Contracting Officer, no seaming shall be attempted at
ambient temperatures below 0OC (32F) or above 40C (104F). The CQA Engineer
will confirm that these weather conditions are fulfilled and will advise the Contracting
Officer if they are not. The Contracting Officer will then decide if the installation shall be
postponed or if modified procedures may be used.

b. The geomembrane shall be dry, protected from wind, and free of dust.

If the Installer wishes to use methods which may allow seaming at ambient temperatures below 0C
(32F), the Installer shall certify in writing that the quality of the seams welded at these temperatures is
the same as the quality of seams welded at temperatures above 0C (32F). In addition, if the Installer
wishes to seam at ambient temperatures below 0C (32F), the following conditions shall be satisfied in
addition to the general seaming procedures:

a. For extrusion welding, preheating shall be performed. Preheating may be waived by the
Contracting Officer based upon the recommendation of the CQA Engineer, if it is
demonstrated to the satisfaction of the CQA Engineer that welds of equivalent quality may
be obtained without preheating at the expected temperature of installation.

b. Preheating equipment shall be approved by the Contracting Officer prior to use.
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c. Sheet grinding, if required, may be performed before preheating.

d. The CQA Engineer will observe all areas of the geomembrane that have been preheated
to determine that they have not been subjected to excessive melting.

e. The CQA Engineer shall confirm that geomembrane surface temperatures have not
decreased below the minimum specified for weiding, due to wind or other adverse
conditions. Wind protection for the seam area may be required.

f. Trial seams, as described in paragraph 3.6.1 of this section, shall be made in the
immediate area where seaming will occur, under the same ambient temperature and
preheating conditions as the actual seams: New trial seams shall be made if the ambient
temperature decreases by more than 3C (5F) from the previous trial seam conditions.
Such new trial seams shall be conducted as soon as seams in progress during the
temperature drop have been completed.

g. Additional destructive seam tests, as described in paragraph 3.6.3 of this éection, shall be
performed at intervals of 76 to 152 meters (250 to 500 feet) of seam length, at the CQA
Engineer's discretion.

h. The Installer shall provide sarhple coupons cut from each end of the seam. These

coupons will be tested in the field by the CQA Engineer.

i. Other testing normally required by these Specifications or the CQA Pian shall also be
performed on seams fabricated at temperatures below 0C (32F).

3.5.4 Seam Preparation
"3.5.4.1 Cieaning

Prior to seaming, the seam area shall be clean and free of moisture, dust, dirt, debris of any kind, and
fore_ign material. Special attention shall be paid to cleaning the existing geomembrane at tie-in locations.

3.5.4.2 Overlap

Cross slope seams on both the trench floor and sidewalls shall be overlapped so that liquids are not
trapped, i.e., seams shall be shingled downslope.

If seam overlap grinding is required, the process shall be completed according to the Geomembrane
Manufacturer's instructions within one hour of the seaming operation, and in a way that does not damage
the geomembrane.

Panels of geomembrane shall have a finished overlap of a minimum of 75 mm (3 in) for extrusion welding
and 125 mm (5 in) for fusion welding. However, in any event sufficient overlap shall be provided to allow
peel and shear tests to be performed on the seam. :

3.5.4.3 Use of Solvents -

No solvent or adhesive shall be used.

3.5.44 Temporary Bonding

The procedure used to temborarily bond adjacent panelis together shall not damage the geomembrane;in |

particular, the temperature of hot air at the nozzle of any spot welding apparatus shall be controlied such
that the geomembrane is not damaged. )
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3.5.5 General Seaming Procedure
The general seaming procedure used by the Installer shall be as follows:
a. Seaming shall extend to the outside edge of panels to be placed in the anchor trench.

b. If required, a firm substrate shall be provided by using a flat board, a conveyor belt, or
similar hard surface directly under the seam overlap to achieve proper support.

c. If seaming operations are carried out at night, adequate illumination as determined by the
Contracting Officer and CQA Engineer shall be provided.

d. "Fishmouths" or wrinkles at the seam overlaps shall be cut along the ridge of the wrinkle
in order to achieve a flat overtap. The cut "fishmouths" or wrinkies shall be seamed, and
any portion where the overlap is inadequate shall then be patched with an oval or round
patch of the same geomembrane extending a minimum of 150 mm (6 in) beyond the cut
in all directions.

e. When seaming of a large area of the geomembrane liner has been completed and prior to
placing overlying materials, the CQA Engineer will observe the geomembrane for
wrinkles. The CQA Engineer will indicate which wrinkles shall be cut and seamed or
otherwise repaired by the installer. The seam thus produced shall be tested like any other
seam.

f. Geomembrane in sump areas shall be installed and tested as described in this Part for
other areas of the landfill, as practicable. Extreme care shall be taken while welding
around appurtenances since neither nondestructive nor destructive testing may be
feasible in these areas. The Installer shall ensure that the geomembrane is not visibly
damaged during installation.

3.6 TESTING
3.6.1 Trial Seams

Trial seams shall be made on fragment pieces of geomembrane liner to verify that seaming conditions are
adequate. Trial seams shall be made at the beginning of each seaming period, and at least once each
four hours, for each seaming machine used that day. Also, each seamer shall make at least one trial
seam each day. This frequency may be increased at the direction of the CQA Engineer. Trial seams shall
be made under the same conditions as actual seams.

The trial seam sample shall be at least 0.61 m (2 ft) long by 0.30 m (1 f) wide (after seaming) with the
seam centered lengthwise. Seam overlap shall be as indicated in this Part.

Two adjoining specimens, each 25 mm (1 inch) wide, shall be cut from the trial seam sample by the
Installer. The specimens shall be tested respectively in shear and peel using a field tensiometer, and they
shall not fail in the seam. If a specimen fails, the entire operation shall be repeated. If the additional
specimen fails, the seaming apparatus and seamer shall not be accepted and shall not be used for
seaming until the deficiencies are corrected and two consecutive successful full trial seams are achieved.

All test equipment shall be in calibration and conform to manufacturer's specifications. The Installer shall
provide the Contracting Officer with current calibration certificates.
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3.6.2 Nondestructive Seam Continuity Testing
3.6.2.1 General 7

The Installer shall nondestructively test all field seams over their full length using a vacuum test unit, air
pressure test (for double fusion seams only), or other approved method. Vacuum testing and air pressure
testing are described below. The purpose of the nondestructive test is to check the continuity of seams. It
does not provide any information on seam strength. Continuity testing shall be done as the seaming work
progresses. Any seams which fail nondestructive testing shall be repaired in accordance with these
Specifications. Seams which cannot be non-destructively tested because of seam geometry shall be
double welded or capped. '

All test equipment shall be in calibration and conform to manufacturer's specifications. The Installer shall
submit current calibration certificates.

3.6.2.2 Vacuum Testing

The equipment shall be comprised of the following:

a. A vacuum box assembly consisting of a rigid housing, a transparent viewing window, a
soft neoprene gasket attached to the bottom, port hole or valve assembly, and a vacuum
gage.

b. A steel vacuum tank and pump assembly equipped with a pressure controller and
connections.

c. A rubber pressure/vacgum hose with fittings and connections.

d. A bucket and wide paint brush.

e. A soapy solution.

The following procedures shall be used:

a. Energize the vacuum pump and reduce the tank pressure to a minimum of 127 mm (5

: inches) of mercury.

b. Wet a stnp of geomembrane approxmately 0 30m (12 mches) wide by 1.2 m (48 inches)
long with the soapy solution.

c. Place the vacuum box over the test area.

d. Close the bleed valve and open the vacuum valve.

e. Ensure that a leak tight seal is created.

f. For a period of not less than 10 seconds, examine the geomembrane through the viewing

window for the presence of soap bubbles.

g. If no bubble appears after 10 seconds, close the vacuum valve and open the bleed valve,
move the box over the next adjoining area with a minimum 76 mm (3 in) overlap, and
repeat the process. .

h. All areas where soap bubbles appear shall be marked and repaired in accordance with
this Part.
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'3.6.2.3 Air Pressure Testing

The following procedures are applicable only to those processes which produce a double seam with an
enclosed air channel. All double seams with an enclosed air channel shall be air pressure tested.

The equipment shall be comprised of the following:

a. An air pump (manual or motor driven) capable of generating and sustaining a pressure of
414 to 448 kPa (60 to 65 psi).

b. A rubber hose with fittings and connections.
c. A sharp hollow needle, or other approved pressure feed device.
d. A calibrated pressure gage capable of reading pressures up to 65 psi.

The following procedures shall be used:
a. Seal both ends of the seam to be tested.

b. Insert needle with pressure gage, or other approved pressure feed device, into the air
channel created by the fusion weld.

c. Energize the air pump and pressurize the channel to between 172 to 207 kPa (25 and 30
psi) for a 13 mm (1/2 inch) wide channel, or 376 and 414 kPa (55 and 60 psi) for a 25 mm
(1 inch) wide channel. Close the valve and sustain the pressure for a minimum of &
minutes.

d. If loss of pressure exceeds 2 psi, or does not stabilize, locate faulty area and repair in
accordance with this section. If, in the judgment of the CQA Engineer, significant
changes in geomembrane temperature occur during the test (e.g., due to cloud cover), the
test shall be repeated after the geomembrane temperature has stabilized.

e. Cut end of seam opposite to the pressure gage and observe that the pressure drops. If
the pressure does not drop, locate the obstruction(s) in the seam, repair, and retest seam.

f. Remove needle or other approved pressure feed device and repair seam.

3.6.3 Destructive Seam Strength Testing

3.6.3.1 General

Destructive seam tests shall be performed at selected locations. The purpose of these tests is to evaluate
seam strength. Seam strength testing shall be done as the seaming work progresses. The samples shall

meet the requirements of the table "Seam Properties”.

All test equipment shall be in calibration and conform to manufacturer's specifications. The Installer shall
submit current calibration certificates. ' ;

3.6.3.2 Location and Frequency
The CQA Engineer will select locations where seam samples will be removed for laboratory testing.

Sampling frequency shall be a minimum of one sample per 152 m (500 ft) of seam length per welding
machine (this minimum frequency shall be determined as an average taken from all the panels, including
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welds for caps), or a minimum of two samples per factory panel, whichever gives the largest number of
samples. This frequency may be increased at the discretion of the CQA Engineer.

3.6.3.3 Sampling Procedures

Samples shall be cut by the Installer as the seaming progresses in order to provide laboratbry test resuits
before completion of installation. The Installer shall assign a humber to each sample, mark it accordingly,
and record the sample location on the iayout drawmg

All holes in the geomembrane resulting from destructive seam samphng shall be |mmed|ately repaired in
accordance with repair procedures.. The continuity of the new seams in the repalred area shall be tested
as described in this Part.

3.6.3.4 Sample Size

The samples shall be 300 mm (12 inches) wide by 1,060 mm (42 inches) long with the seam centered
lengthwise. One 25 mm (1 inch) wide strip shall be cut from each end of the samples, and these shall be
tested in the field as described below. The remaining sample shall be cut into three parts and distributed
as follows:

a.  One portion to the Installer for laboratory testing at his discretion, 300 mm x 300 mm (12
inch x 12 inch).

b. One portion to the Contracting Officer for archive storage, 300 mm x 300 mm (12 inch x

12 inch).
c. One portion to the CQA Engineer for laboratory testing, 300 mm to 400 mm (12 inch x 16
inch).

3.6.3.5 Field Testing

The two 25 mm (1 inch) wide strips described above shall be tested in the field by tensiometer for peel and
shear and shall not fail in the seam. If any test sample fails to pass, then the procedures outlined below
(Procedures for Destructive Test Failure) shall be followed.

The CQA Engineer will mark-all samples and portions with their number. The CQA Engineer will also
record the date and time, ambient temperature, number of seaming unit, name of seamer, welding
apparatus temperatures and pressures, and pass or fail descriptions, and attach a copy to each sample
portion.

3.6.3.6 Procedures for Areas Failing Destructive Tests

The following procedures shall apply whenever a sample fails a destructive test, whether that testis
conducted by the CQA Laboratory, the Installer's Iaboratory, or by field tensiometer. The Installer has two
options: _

a. The Installer shall cap the seam between -any two passing test Iocaﬁohs, or

b. The Installer shall trace the seam to two intermediate locations 3.0 m (10 feet) minimum
from the point of the failed test in each direction and take a small sample for an additional
field test at each location. If these additional samples pass the test, then full sampies
shall be taken for CQA laboratory testing. If these laboratory samples pass the tests, then
the seam shall be capped between these locations. If either sample fails, then the
sampling and testing process shall be repeated to establish the zone over which the seam
shall be capped.
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All acceptable capped seams shall be bounded by two locations from which samples passing CQA
laboratory destructive tests have been taken. In cases where the iength of the capped seam exceeds.45
m (150 feet), a sample of the capping seam shall be taken and shall pass destructive testing as described

in this Part.

3.7 REPAIRS

3.7.1 General

Any portion of the geomembrane exhibiting a flaw or failing a destructive or nondestructive test shall be
repaired. All repairs shall be conducted in accordance with this Part. All repairs shall be subjected to the
nondestructive seam testing procedures described in this Part.

Each patch or other type of repair will be numbered and recorded by the CQA Engineer. All repair
documentation will be prepared by the CQA Engineer.

3.7.2 Repair Procedures

Several procedures exist for repair. The final decision as to the approprnate repair procedure, materiais,
and equipment shall be agreed upon in advance between the Contracting Officer, Installer, and CQA
Engineer. Potentially acceptable procedures include:

a. Patching, used to repair large holes, tears, un-dispersed raw materials, and contamination
by foreign matter.

b. Grinding and rewelding, used to repair small sections (typically with a maximum length of
no more than several inches) of extruded seams.

c. Spot welding or seaming, used to repair pinholes or other minor, localized flaws.

d. Capping, used to repair large lengths of failed seams.

e. Topping, used to repair areas of inédequate seams, which have an exposed edge.

f. Removing bad seam and replacing with a strip of new materiai welded into place, used

with large lengths of fusion seams.
For all repair methods, the foliowing provisions shall be satisfied as applicable:

a. Surfaces of the geomembrane which are to be repaired shall be abraded no more than
one hour pror to the repair.

b. All surfaces shall be clean and dry at the time of the repair.

c. Patches or caps shall extend at least 150 mm (6 inches) beyond the edge of the defect,
and all corners of patches shall be rounded with a radius of at least 75 mm (3 inches).

d. The geomembrane below large caps shall be appropriately cut to avoid water or gas |
collection between the two sheets.

3.7.3 Verification of Repairs
Each repair shall be numbered and recorded. Each repair shall be nondestructively tested using the

methods described in this Part. Large caps may be of sufficient extent to require destructive test
sampling, at the discretion of the CQA Engineer. Repairs that fail nondestructive or destructive tests shall
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be redone and retested until a passing test is obtained. The CQA Engineer will observe all non-
destructive testing of repairs and will record the number of each repair, date, and test results.

3.8 MATERIALS IN CONTACT WITH GEOMEMBRANE

The requirements of this Part are intended only to assure that the installation of other materiais does not
damage the geomembrane. Additional requirements as established in other sections of these-
specifications are necessary to assure that systems built with these other materials are constructed in
such a way as to provide proper performance. .

Requirements of this Part apply to geomembranes that are directly in cohtact with overlying soil or are
covered with a layer of geotextile or geocomposite.

3.8.1 Temperature

Do not place granular materials on the geomembrane at ambient temperatures below 0C (32F) or
above 40C (104F), unless otherwise specified.

3.8.2 Minimum Thickness

Equipment used for placing granular material shall not be driven directly on the geomembrane. A
minimum thickness of 0.30 m (1 foot) of granular matenal shall be maintained between placement
equipment and the geomembrane. A minimum thickness of 0.91 m (3 ft) of granular material shall be
maintained between rubber-tired hauling vehicles and the geomembrane.

3.8.3 Spreading Equipment

Equipment used for placing granular material shall be a light dozer (such as a wide pad Caterpiliar D6H
LGP or lighter), motor grader (Caterpiliar 12G or lighter), low ground pressure excavator (Bucyrus-Ene
325H with 0.91-m [36-in] wide treads or lighter), or approved equal.

3.8.4 Spreading Operations

Placement equipment operating on soil materials shall not spin their wheels, make sharp turns, or make
sharp, rapid stops. Good operating practice shall be used by all spreading equipment operating on the
0.3-m (12-in) thick drainage gravel surfaces. Specifically, no sharp turns, no fast starting or stopping, and
no heavy loads using excavators. Soil materials shall be pushed carefully from previously placed matenal
and not dumped directly onto geosynthetics. Drainage gravel spreading operations will be continuously
monitored by the CQA Engineer. Placement of soil materials on the geomembrane WI|| ot be allowed
within 15 m (50 ft) of any unseamed edge of geomembrane.

3.9 LINING SYSTEM ACCEPTANCE

The Instalier shall retain all ownersh|p of and responsxblllty for the geosynthetlcs in the lining system until
acceptance by the Contracting Officer.

The gebsynthetic-lining system will be accepted by the Contracting Officer when all three of the following
requirements have been satisfied:

a. The installation is finished.

b. Verification of the adequacy of all field seams and repalrs including associated testing, is
complete.
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c. A written construction report, including "as built" drawings and all other installation
documents, has been prepared by the CQA Engineer, sealed by a registered professional
engineer, and received by the Contracting Officer.

d. The requirements of the GENERAL CONDITION titled FINAL INSPECTION AND
ACCEPTANCE have been satisfied.

310 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited to
the foliowing:

(1) Calibration of seaming and testing equipment. Calibration shall be at manufacturers’
recommended intervals or whenever rough handling, damage, or other factors indicate
that accuracy may have been compromised. Methods used for calibration shall conform
to manufacturers' recommendations. Secondary standards shall be traceable to national
standards.

Copies in duplicate of these records and tests, as well as records of corrective action taken when results
are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the
inspection or test.
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PART 4

. SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph

02275-2.3.2.f
02275-3.1.4
02275-232.e
02275-2.3.2d
02275-2.3.2.9
02275-2.3.2.c
02275-2.3.2.h
02275-2.3.3
02275-3.2
02275-3.5.3
02275-3.6.1
02275-3.6.2.1
02275-3.6.3.1
02275-3.6.3
02275-2.3.2.a
02275-2.3.2.b
02275-3.1.2.1
02275-3.1.2.2

ltem

Properties Sheet

Installation Plan

Recycled Polymer Statement
Manufacturer's Resin Test Reports
Test Reports

Resin QC Certificates

Property Certification

QC Certificates

Surface Acceptance

Seam Quality Certification

Test Equipment Calibration Certificates -

Test Equipment Calibration Certificates

. ‘Test Equipment Calibration Certificates'

Samples

Resin information

Polymer Composition
Organization Qualifications
Personnel Qualifications

Code for Type of Submittal (SD)

01- Data

04 - Drawings

06- Instructions

07 - Schedules

08- Statements

09- Reports

13- Certificates

14- Samples

18- Records .
19- O & M Manuais
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Table 02275-1. REQUIRED GEOMEMBRANE PROPERTIES - 60 mil TEXTURED HDPE

PROPERTY QUALIFIER UNIT SPECIFIED VALUE TEST METHOD
Physical Properties
Thickness MARV mils 60, -0 +10% ASTM D5994
Thickness minimum mils 57 ASTM D5994
Specific Gravity minimum N/A 0.93 ASTM D1505
Melt Index range g/10 min 0.1-1.1 ASTM D1238
- condition 190/2.16
Mechanical Properties
Tensile Properties ASTM D638
(each direction) (Type IV)
1. Strength at yield MARV Ibfin 100 3
2. Strength at break MARV 1bfin 130
3. Elongation at MARV % 12
yield
4. Elongation at MARV % 90
break
Tear Resistance MARV Ib 40 ASTM D1004
Die C
Puncture Resistance MARV Ib 80 ASTM D4833
Low Temperature maximum F -90 ASTM D746 B
Brittleness
Carbon Black Content  range % 2-3 ASTM D1603
or D4218
Carbon Black N/A A1/A2 ASTM D5596
Dispersion
Dimensional Stability max. change % 12 ASTM D1204
(each direction)
Environmental Stress minimum hrs 200 ASTM D5397
Crack (Appendix A)
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Table 02275-2. REQUIRED GEOMEMBRANE PROPERTIES - 100 mil SMOOTH HDPE

WN =

PROPERTY QUALIFIER UNIT SPECIFIED VALUE TEST METHOD
Physical Properties
Thickness MARYV mils 100, -0 +10% ASTM D5199
Thickness minimum mils 97 ASTM D5199
Specific Gravity minimum N/A 0.93 ASTM D1505
Melt Index range g/10 min 0.1-1.1 ASTM D1238
‘ condition 190/2.16
Mechanical Properties
Tensile Properties ASTM D638
(each direction) (Type IV)
Strength at yield MARV Ib/in 200
Strength at break MARV Ibfin 350
Elongation at MARV % 12
yield
4. Elongation at MARV % 500
break ’
Tear Resistance MARV Ib 60 ASTM D1004
Die C
Puncture Resistance MARV Ib 160 ASTM D4833
Low Temperature maximum F -90 ASTM D746 B
Brittleness '
Carbon Black Content  range % 2-3 ASTM D1603
or D4218
Carbon Black N/A A1/A2 ASTM D5596
Dispersion
Dimensional Stability max. change % +2 ASTM D1204
(each direction)
Environmental Stress minimum hrs 200 ASTM D5397)
Crack (Appendix A)
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Table 02275-3. REQUIRED SEAM PROPERTIES

PROPERTY QUALIFIER UNIT SPECIFIED VALUE TEST METHOD
Thickness nominai mils 60 100

Shear Strength’ minimum Ib/in 90 180 ASTM D4437
(at yield paint) width

Peel Adhesion FTB? FTB ASTM D4437

1. Also called "Bonded Seam Strength™.
2. FTB = Film Tear Bond (failure occurs through intact geomembrane, not through seam).

L B B N
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SECTION 02276

GEOTEXTILES
PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D1777 Standard Test Method for Measunng Thickness of
Textile Materiais.

ASTM D3786 . Standard Test Method for Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabrics - Diaphragm
Bursting Strength Tester Method.

ASTM D4355 | Deterioration of Geotextiles from Exposure to Ultraviolet
Light and Water (Xenon-Arc Type Apparatus)

ASTM D4491 ’ Standard Test Methods for Water Permeability of
Geotextiles by Permittivity.

ASTM D4533 ' o Standard Test Method for Trapezond Tearing Strength of
Geotextiles.

ASTM D4632 Standard Test Method for Grab Breaking Load and

: Elongation of Geotextiles.

ASTM D4751 , . Standard Test Method for Determining Apparent

Opening Size.

ASTM D4833 Standard Test Method for Index Puncture Resistance of
Co Geotextiles, Geomembranes, and Related Products.

ASTM D5199 ‘ Standard Test Method for Measuring Nominal Thickness
of Geotextiles and Geomembranes.

ASTM D5261 Standard Test Method for Measunng Mass per Unit Area
: of Geotextlles

1.2 DESCRIPTION

The work includes manufacture, fabrication (if needed), supply, and installation of geotextiles associated

with the lining of waste disposal facility, crest pad, and other facilities as shown on the Drawings. This
section also applies to geotextiles used to fabricate geocomposite drainage layers (see Section 2277).
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1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit I.
SD-01 Data

Manufacturer's descriptive data, specification sheets, literature, and other data as necessary to fully
demonstrate that those materials proposed for use comply with the requirements of these specifications.

SD-06 Instructions
The Contractor shall submit an installation plan describing the proposed methods for geotextile
deployment, panel layout, seaming, repair, and protection. The pian shall include a quality assurance
program for the Contractor's activities related to geotextile installation.

SD-09 Reports
Manufacturer's test results for geotextile properties.

SD-13 Certificates

Manufacturer's certification that matenals meet the requirements of these specifications.

1.4 QUALITY ASSURANCE
Geotextile installation will be monitored by the CQA Engineer. The Contractor shall accommodate ali

Quality Assurance activities described herein and in the Construction Quality Assurance Plan (CQA Plan)
for this project.

PART 2 PRODUCTS

21 GENERAL
2.1.1 Types of Geotextiles
a. Type A geotextile shall be 0.27 kg/m? (8 oz/yd® nominal weight and shall be used for
separation of operations and drainage layers in the landfill, in the geocomposite drainage
layer, and at other locations as shown on the Drawings.
b. Type B geotextile shall be 0.54 kg/m? (16 oz/yd®) nominal weight and shall be used for
cushioning of geomembranes on the landfill floor and at other locations as shown on the
Drawings. ‘
All geotextiles, regardiess of type, shall be nonwoven, neediepunched polypropylene.

2.1.2 Manufacturer

The Geotextile Manufacturer shall be a commercial entity normally engaged in manufacture of geotextiles
for landfill applications. '
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2.2 REQUIRED PROPERTIES
2.2.1 Property Values

Geotextile properties shall meet or exceed the values specified in Table - 02276-1, Required Geotextile
Properties, contained in this section of the Specifications.

The Manufacturer shall provide test results for all properties listed in Table - 02276-1.
The Manufacturer shall certify that the materiais supplied meet the requirements of this Part.

2.2.2 Integrity

Geotextiles shall retain their structure during handling, placement, and iong-term service.

23 CONFORMANCE TESTING

Prior to shipment or after delivery of the rolls of geotextile, the CQA Engineer will obtain samples ata
frequency of one per production lot or one per 4645 m? (50,000 square feet) of each material type,
whichever results in the greater number of tests. The CQA Engineer will test the samples to determine
conformance to both the design specifications and the list of certified properties.

As a minimum, the following tests will be performed on geotextiles (each type):

a. Mass per unit area (ASTM D5261)
b.  Grabstrength (ASTM 04632)
c. Tear strength (ASTM D4533)
d. Burst strength (ASTM D3786)
e. Puncture strength (ASTM D4833)
f. Thickness (ASTM D1777 or D5199)
g. Permittivity (ASTM D4491)
h. AOS (ASTM D4751)

24 TRANSPORTATION, HANDLING, AND STORAGE

Geotextiles shall be supplied in rolls wrapped in protective dust-proof covers and marked or tagged with all
of the following information:

a. Manufacturer's name.
b. Product identification.
c. Lot number. ‘

d. Roll number.

e. Roll dimensions.
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Transportation of the geotextiles to the site and all handling on site shall be the responsibility of the
Contractor.

During shipment and storage, the geotextile shall be protected from mud, dirt, dust, puncture, cutting, or
other damaging or deleterious conditions.

The Contractor shall be responsible for the storage of the geotextiles on site within the limits of
construction. Storage areas shall be protected from theft, vandalism, passage of vehicles, etc.

PART 3 EXECUTION

3.1 GENERAL
3.1.1 Unacceptable Materials and Work

Materials and work which fail to meet the requirements of these specifications shall be removed and
disposed of at the Contractor’s expense. This includes geotextile rolls that are not labelled or where the
label has deteriorated to the point of being illegible.

3.2 HANDLING AND PLACEMENT

a. The Contractor shall handle all geotextiles in such a manner as to ensure that they are not
damaged. Do not drag the geotextile across textured geomembrane. If necessary, use a
smooth slip sheet under the textile. Position the geotextile after depioyment and remove
the slip sheet, if used.

b. Place geotextiles in a manner that prevents folds and wrinkles. Folds or wrinkles shall be
pulled smooth prior to seaming.

c. In the presence of wind, all exposed geotextiles shall be weighted with sandbags or
equivalent. Sandbags shall be installed during placement and shall remain until replaced
with cover matenal.

d. Geotextiles shall be cut using an approved geotextile cutter only. Special care shall be
taken to protect underlying geosynthetic materials from damage during cutting.

e. During geotextile placement, care shall be taken not to entrap stones, excessive dust, or
moisture that could damage the geomembrane, clog drains or filters, or hamper
subsequent seaming.

f. After installation, the geotextile shall be examined over its entire surface to ensure that no
potentially harmful foreign objects, such as needles, are present. Any foreign objects
encountered shall be removed, or the geotextile shall be replaced.

g. If light colored geotextile is used, precautions shall be taken against "snowblindness” of
personnel.
h. After deployment, all geotextile shall be covered to prevent exposure to ultraviolet (UV)

radiation (sunlight) within a maximum period of 2 weeks.
3.3 SEAMING

a. Geotextiles shall be overlapped 75 mm (3 inches) prior to seaming.
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b. All geotextiles shall be continuously sewn (i.e., spot sewing is not allowed). Alternatively,
single or double wedge fusion welding will be acceptable. The CQA requirements for
welding will be the same as for sewing. Leister welding (spot or continuous) will not be
accepted as a replacement for sewing.

c. On the landfill floor, no horizontal seam shall be cioser than 0.8 m (3 ft) to the toe of the
slope or other areas of potential stress concentrations unless otherwise authorized by the
Contracting Officer.

d. Areas to be seamed shall be clean and free of foreign matenal.

e. Sewing shall be done using polymeric thread with chemical resistance properties equal to

or exceeding those of the geotextile, or as approved by the Contracting Officer.
f. All sewing shall be done using a sewing machine which creates a chain stitch. When
entering and exiting a seam, the stiches shall be overiapped to prevent unraveling.
34 REPAIR
Any holes or tears in the geotextile shall be repaired as follows:
a. Remove any soil or other materiai which may have penetrated the torn geotextile.
b. A patch made from the same geotextile shall be double seamed into place with the seams
6.4 to 19 mm (1/4 inch to 3/4 inch) apart and no closer than 25 mm (1 inch) from any
edge. The patch shall extend at least 12 inches beyond the edges of the damaged area.
Seaming shall be in accordance with paragraph 3.3 of this section.

3.5 MATERIALS IN CONTACT WITH GEOTEXTILES

The Contractor shall place all soil materials located on top of a geotextile in such a manner as to ensure
that the following conditions are satisfied:

a. No damage to the geotextile.
b. Minimal slippage of the geotextile on underlying layers.
c. No excess tensile stresses in the geotextile.

36 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited to
the following:

1) Delivery and Storage of Material.

2) Placement of Materials.
Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the
inspection or test. ,
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS
Submittals to be furnished by the Contractor shall include the following:

Paragraph ltem sD

02276-2.2.1 Geotextile Properties 01, 09,13
02276-1.3 Installation Pian 06

Code for Type of Submittal (SD)

01- Data

04 - Drawings

06 - Instructions
07- Schedules

08- Statements
09- Reports

13- Certificates

14 - Samples

18- Records

19- O & M Manuals
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Table 02276-1. REQUIRED GEOTEXTILE PROPERTIES

PROPERTY UNIT VALUE (a) TEST METHOD
TYPEA TYPEB

Thickness mils 85 140 ASTM D1777 or D5199

Mass/Unit Area ozlyd? 73 155 ASTM D5261

Apparent Opening U.S. Sieve 60-80 80-120 ASTM D4751

Size (b) '

Grab Strength Ib 190 320 ASTM D4632

Trapezoidal Tear Ib 75 110 ASTM D4533

Strength

Puncture Strength Ib 95 150 ASTM D4833

Burst Strength psi 300 475 ASTM D3786

Permittivity sec™ 0.9 0.4 ASTM D4491

UV Resistance % strength >70 >70 ASTM D4355
(500 hours) retained

Notes: (a) All values are minimum average roll values.

(b) Out-of-range values will be reviewed and can be approved by the Contracting Officer on
a case-by-case basis.

LA N N N )
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PART 1 GENERAL

11 REFERENCES

SECTION 02277

GEOCOMPOSITES

The publlcatlons listed below form a part of this specifi cation to the extent referenced. The publications
are referred to in the text by basic designation onIy

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D1238
ASTM D1505
ASTM D1603
ASTM D1777
ASTM D4218

ASTM D4716

ASTM D4751
ASTM D5199
ASTM D5261

ASTM D5321

1.2 DESCRIPTION

Standard Test Method for Flow Rates of Thermoplastics
by Extrusion Plastometer.

Standard Test Method for Density of Plastics by the
Density-Gradient Technique.

Standard'Test Method for Carbon Black in Olefin
Plastics.

Standard Test Method for Measunng Thlckness of
Textile Matenals.

Test Method for Carbon Black Content in Polyethylene
Compounds by the Muffle-Furnace Technique.

Standard Test Method for Constant Head HYdraulic
Transmissivity (In-Plane Flow) of Geotextiles and
Geotextile Related Products.

Standard Test Method for Determining Apparent
Opening Size of a Geotextile.

Standard Test Method for Measuring Nominal Thickness
of Geotextiles and Geomembranes.

Standard Test Method for Measuring Mass per Unit Area
of Geotextiles.

Standard Test- Method for Determining the Coefficient of
Soil and Geosynthetic or Geosynthetic and Geosynthetic
Friction by the Direct Shear Method.

The work includes manufacture, fabrication (if needed), supply, and installation of geocomposite drainage
layers associated with the lining of waste disposal facility. The geocomposite will consist of a layer of
geotextile thermally bonded to each side of a geonet. Requirements for geotextiles are contained in
Section 02276, GEOTEXTILES, of these Specifications. Requirements for geonets and the finished

geocomposite are contained in this section. -
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1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit 1.
SD-01 Data

Manufacturer's descriptive data, specification sheets, literature, and other data as necessary to fully
demonstrate that those materials proposed for use comply with the requirements of these specifications.

SD-06 Instructions
The Contractor shall submit an installation plan describing the proposed methods for geocomposite
deployment, panel layout, seaming, repair, and protection. The plan shall include a quality assurance
program for the Contractor's activities related to geocomposite installation.

SD-09 Reports
Manufacturer's test results for geocomposite composition and properties.

SD-13 Certificates

Certifications that geocomposites satisfy the requirements of these specifications.

14 QUALITY ASSURANCE
Geocomposite installation will be monitored by the CQA Engineer. The Contractor shall accommodate all

Quality Assurance activities described herein and in the Construction Quality Assurance Plan (CQA Plan)
for this project.

PART 2 PRODUCTS

21 GENERAL

2.1.1 Composition

The geonet shall be high density polyethyleng (HDPE).

The geocomposite shall consist of Type A geotextile thermally bonded to each side of the HDPE geonet.
2.1.2 Manufacturer

The Geocomposite Manufacturer shall have a minimum of five years experience as a commercial
manufacturer of geocomposites for landfill drainage applications.

22 REQUIRED PROPERTIES

2.2.1 Property Values

2.21.1 Geonet

Geonet properties shall meet or exceed the values specified in the table of required geonet properties
contained in this section of the Specifications.
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2.2.1.2 Geotextile

Geotextile properties shall meet or exceed the values specified in Section 02276, 'GEOTEXTILES, of
these Specifications. _

2.21.3 Interface Strength

The residual friction angle between the geocomposite and textured geomembrane and between the
geocomposite and operations layer material (see Section 02228, OPERATIONS LAYER), shall have a
minimum value of 29.5 degrees under a normal load of 1955 kg/m? (400 psf) and a displacement of 50
mm. (2 inches). Friction angle shall be determined by direct shear testing under fully saturated conditions
(ASTM D5321) at nominal normal loads of 9.6, 19.2, and 28.8 kPa (200, 400, and 600 psf). Other
combinations of shear strength parameters which can be shown by standard analytical technigues to
provide static and dynamic factors of safety against slope failure that are equivalent or greater than those
of the specified material may be acceptable if approved by the Contracting Officer.

2.2.1.4 Manufacturer’s Information

The Manufacturer shall provide specification sheets, literature, and test results for all properties listed in
these Specifications. .

The Manufacturer shall certify that the materials supplied meet the requirements of this Part.

2.2.2 Integrity

Geonets and geocomposites shall retain their structure during handling, placement, and long-term service.

23 CONFORMANCE TESTING

Prior to shipment or after delivery of the rolis of geonet and geocomposite, the CQA Engineer will obtain
samples at a frequency of one per production lot or one per 4645 m? (50,000 square feet) of each material
type, whichever results in the greater number of tests, except that only two (2) friction angle tests on each
interface will be performed. The CQA Engineer will test the samples to determine conformance to both
the design specifications and the list of certified properties.

Tests on geonets and geotextiles to be used for the geocomposite shall be performed prior to
geocomposite fabrication. Geocomposite fabricated from non-conforming components shall be rejected at
the Contractor's expense.

As a minimum, the following tests will be performed on geonets:

a. Polymer specific gravity (ASTM D1505).
b. Thickness (ASTM D5199) :
c. Transmissivity (ASTM D4716)
d. Mass per unit area (ASTM D5261)

As a minimum, the following tests will be performed on geocomposites:

a. Friction Angle with ‘ (ASTM DS321)
Operations Layer
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b. Friction Angle with (ASTM D5321)
Textured Geomembrane
24 TRANSPORTATION, HANDLING, AND STORAGE

Geonets and geocomposites shall be supplied in rolis wrapped in protective dust-proof covers and marked
or tagged with all of the following information:

a. Manufacturer's name.
b. Product identification.
c. Lot number.

d. Roll number.

e. Toll dimensions.

Transportation of the geonet and geocomposite to the site and all handling on site will be the responsibility
of the Contractor.

During shipment and storage, the geonet and geocomposite shall be protected from mud, dirt, dust,
puncture, cutting, or other damaging or deleterious conditions.

The Contractor shall be responsible for the storage of the geocomposite on site within the limits of

construction. Storage areas shall be protected by the Contractor from theft, vandalism, passage of
vehicles, etc.

PART 3 EXECUTION

31 GENERAL
3.1.1 Unacceptable Materials and Work

Materials and work which fail to meet the requirements of these specifications shall be removed, disposed
of, and replaced at the Contractor's expense.

3.1.2 Installation Plan

The Contractor shall submit a plan describing the proposed methods for geocomposite deployment, panel
layout, seaming, repair, and protection. The plan shall include a quality assurance program for the
Contractor's activities related to geotextile installation.

3.2 HANDLING AND PLACEMENT

a. The Contractor shall handie all geocomposites in such a manner as to ensure that these
materials are not damaged.

b. Clean geomembrane surface prior to placing geocomposite.

c. On slopes, geocomposite may be deployed over slip sheets with the roll at the top of the
slope. An alternative method is to secure the geocomposite and then roll it down slope in
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3.3

3.4

a manner to continually keep it in tension. If necessary, position the geocomposite after
deployment to minimize wrinkles and remove the slip sheet, if used.

d. Do not drag the geocomposite across textured geomembrane.

e. In the: presence of wind, all exposed geocomposites shall be weighted with sandbags or
equivalent. Sandbags shall be installed during geocomposite placement and shall remain
until replaced with cover material. - ,

f. Unless otherwise specified, geocomposites shall not be welded to geomembranes.

g. Geocomposites shall only be cut using approved cutting tools.

h. The Contractor shall take any necessary precautions to prevent damage to underlying
layers during placement of the geocomposite. -

i. During placement of geocomposites, care shall be taken not to entrap dirt or excessive
dust that couid cause clogging of the drainage system, and/or stones that could damage
the adjacent geomembrane. If dirt or excessive dust is entrapped in the geocomposite, it
shall be cleaned prior to placement of the next material on top of it. In this regard, care
shali be taken with the handling of sandbags to prevent rupture or damage of the
sandbag.

j- Tools shall not be left in the geocomposite.

k. In geocomposites, tearing the geotextile away from the geonet shall not be allowed except
at seam locations in corners as approved by the CQA Engineer.

l After deployment, all geocomposite shall be covered to prevent exposure to uItravnoIet
(UV) radiation (sunllght) within a maximum period of 2 weeks.

JOINING

a. Adjacent sections of geocomposne shall be overlapped according to manufacturer's
d|rect|ons

b. Overlaps shall be secured by spot welding or tying. Acceptable tying devices include
strings, plastic fasteners, or polymer braid. Tying devices shall be white or yellow for easy
observation. Metallic devices are not allowed.

c. Overlaps shall be secured every 1.5 m (5 feet) along slopes and on the floor of the landfill.
Overlaps shall be secured every 150 mm (6 inches) in anchor trenches. Along end-to-end
seams, spot weld or tie 2 rows 75 mm (3 inches) apart. Spotweld or tie each row at 150
mm (6 inch) intervais; stagger weld or ties between rows.

d. No horizontal seams shall be allowed on side slopes except at roll ends.

e. If more than one layer of geocomposite is installed, joints shall be staggered.

REPAIR

‘a. Remove the damaged area of geocomposite.
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b. Cut a piece of geonet satisfying the requirements of Part 2 of this Section to fit into the
repair area. Geonet shall fit into repair area to form a flush surface with the
geocomposite. Cut geonet so that ribs are in the same orientation as existing

geocomposite.
c. Remove any dirt or other foreign matenal which may have entered the geocomposite.
d. Place geonet patch into repair area.
e. Place geotextile satisfying the requirements of Part 2 of this Section over the geonet

patch. Cut geotextile to overlap existing geocomposite at least 150 (6 inches) in all
directions. Heat seam geotextile to geocomposite around its entire perimeter.

3.5 MATERIALS IN CONTACT WITH GEOCOMPOSITES

The Contractor shall place all soil matenals located on top of a geocomposite layer in such a manner as to
ensure that the following conditions are satisfied:

a. No damage to the geocomposite.
b. No slippage of the geocomposite on underlying layers.
c. No excess tensile stresses in the geocomposite.

36 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited to
the following:

1 Delivery, handling, and storage of materials.

2 Placement, joining and repair.
Copies in duplicate of these records and tests, as well as records of corrective action taken when resuits

are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the
inspection or test.
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PART 4 SUMMARY SUBMITTAL

41  SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph item SD
02277-2.2.1.4 Manufacturer's Information 01
02277-3.1.2 Instaliation Plan - 7 - 06
02277-2.21.4 Manufacturer's Test Results - 09
02277-2.2.1.4 Manufacturer's Certifications 13

Code for Type of Submittal (SD)

01- Data

04- Drawings

06- instructions

07 - Scheduies

08- Statements
09- Reports

13- Certificates

14- Samples

18- Records '

19- O & M Manuals
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Table 02277-1. REQUIRED GEONET PROPERTIES

PROPERTY QUALIFIER UNIT VALUE TEST

Polymer composition minimum % polyethylene 95 —

Mass per Unit Area MARV (1) ozfyd? 24 ASTM D5261

Polymer specific gravity minimum N/A 0.93 ASTM D1505

Polymer melt index range g/10 min 0.1-1.1 ASTMD1238

Carbon black content range % 2-3 ASTM D1603 or D4218
Thickness MARV mils 200 ASTM D1777 or D5199
Nominal MARV m?/sec 1x10° ASTMDA4716

Transmissivity (2)

Notes:
(1) MARV = Minimum Average Roll Value.

(2) Measured using water at 20pbC (68pF) with a gradient of 1, under a compressive stress of 479 kPa
(10,000 psf) between two smooth steel plates.

kW ww
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SECTION 02725

HDPE PIPE AND FLATSTOCK
PART 1 GENERAL

11 REFERENCES

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

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ASME B31.3 Process Piping

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D792 Standard Test Methods for Density and Specific Gravity
(Relative Density) of Plastics by Disptacement.

ASTM D1248 Specification for Polyethylene Plastics Molding and
Extrusion Materials.

ASTM D1505 Standard Test Method for Density of Plastics by the
Density-Gradient Technique.

ASTM D2513 Specification for Thermoplastic Gas Pressure Pipe,
Tubing, and Fittings.

ASTM D2657 Practice for Heat Joining of Polyolefin Pipe and Fittings.

ASTM D2683 Specification for Socket-Type Polyethylene Fittings for
Outside-Diameter Controlled Polyethylene Pipe and
Tubing.

ASTM D3083 Standard Specification for Fiexible Poly(Vinyl Chloride)
Plastic Sheeting for Pond, Canal, and Reservoir Lining.

ASTM D3350 Specification for Polyethylene Plastics Pipe and Fitting
Materials.

CODE OF FEDERAL REGULATIONS (CFR)

49 CFR 192.285 Plastic pipe; qualifying persons to make joints.

1.2 DESCRIPTION
1.21 Pipe

This section includes all High Density Polyethylene (HDPE) Pipe used in the ERDF landfill including but
not limited to:

1. Leachate collection piping on floor and cleanout access pipes on the slopes of the trench.
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2. Side-siope riser pipes containing submersible sump pumps.

3. Access pipes for transducers which measure leachate level in the sumps.

4, Sump pump discharge piping.

5. Prefabricated HDPE boots to be placed around all pipe penetrations through the HDPE
liner.

6. Double containment piping on riser pipe pad at slope crest and elsewhere as shown on

the Drawings.
1.2.2 Flatstock

This section includes HDPE flatstock installed in sumps.

1.3 SUBMITTALS

Submittals shall be furnished in accordance with Exhibit I.
SD-04 Drawings

Fabrication drawings for piping system.
SD-13 Certificates

Certificates for pipe manufacturer's quality control tests, and for calibration of acceptance testing
equipment.

SD-18 Records

Records demonstrating personnel qualifications.

PART 2 PRODUCTS

21 HDPE MATERIALS
All HDPE pipe and flatstock shall meet the foliowing requirements:
a. Specific Gravity, as determined by ASTM D792 or D1505:
0.94 minimum.
b. Carbon Black Content, as determined by ASTM D1603:
2.0% minimum.

c. Resistance to Soil Burial, as determined by ASTM D3083, as modified by NSF Standard
54 Appendix A, Part 3:

At least 90% strength retained.
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d. Melt Index, as determined by ASTM D1238 Condition 190.2.16:

0.1 to 1.1 g per 10 min

2.2 HDPE PIPE
2.2.1 Resin
HDPE pipe shall be manufactured from first quality polyethylene resin containing no more than 2% clean
recycied polymer by weight. Resin shall be Type lll, Category 5, Class C, Grade 34 per ASTM D1248.
The cell classification shall be 345434C per ASTM D3350. Pipe shall be rated PE3408.
2.2.2 Quality
The pipe shall have uniform wall thickness and shall be uniform in color, opacity, density, and other
physical properties. Pipe shall be homogeneous throughout and free of visible cracks, holes, blisters,
bubbles, un-dispersed raw matenals, or any contamination by foreign matter. Any pipe with nicks,
scrapes, or gouges deeper than 25 percent of the nominal wall thickness shall be rejected.
2.2.3 Form
Pipe may be supplied in a continuous extruded seamless piece or in sections.
2.2.4 Manufacturer's QC Certificates
Prior to shipment, the HDPE pipe Manufacturer shall submit a quality control certificate for each lot/batch
of HDPE pipe provided. The quality contro! certificate shall be signed by a responsible party employed by
the HDPE pipe Manufacturer, such as the Production Manager. The quality control certificate shall include
both: ' ,

a. Lot/batch numbers and identification.

b. Sampling procedures and results of quality control tests.

23 DOUBLE CONTAINMENT PIPE
2.3.1 Pipe Materials

Both carrier pipe and containment pipe shall meet the requirements of baragraphs 2.1 and 2.2 of this
section. . :

2.3.2 Configuration

Double containment pipe shall consist of factory pre-fabricated components, with a carrier pipe installed
within a containment pipe. All' pipe and fittings shall provide a continuous annular space between the
carrier and containment pipes to accommodate monitoring systems and possible flow of fluid from the
carrier pipe. . : ’

2.3.3 Support Spacers

Support spacers shall be manufactured from non-metallic, corrosion resistant material. Spacers shall be

secured to the carrier pipe at nominal 4-foot intervals. Support spacers shali not restrict longitudinal
movement between the carrier and containment pipes. The spacers shall maintain the specified annulus
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between the carrier and containment pipes and shall allow for unrestricted passage of monitoring systems
and possible flow of fluid from the carrier pipe.

2.3.4 End Seals

Expansion type end seals or fixed end caps shall be used to seal the annulus between the carrier and
containment pipes. End seals shall include side ports for monitoring systems or to drain fluid from the
annulus. End seals shall be factory manufactured.

2.3.5 Fittings
Fittings shall conform to the requirements of paragraphs 2.1 and 2.2 of this section and shall be

compatible with the other components of the double containment system. Fittings shall be pre-fabricated
with the carrier fitting installed within the containment fitting and all spacers installed.

24 COUPLINGS AND END CAPS

2.4.1 Couplings

Couplings for socket fusion shall satisfy the specifications listed above for HDPE pipe, except that other
cell classifications are acceptable provided that they are compatible with the HDPE pipe and provide
equivalent performance to class 345434C. Couplings shall satisfy the requirements of ASTM D2513 and
shall be manufactured in compliance with ASTM D2683.

2.4.2 Flanged Connections

Where pipes or fittings of different materials are connected, the coupling shall be a flanged connection.
The flanges shall be ANSI 150 pound class flanges. The flange joints shall use stainless steel nuts and
bolts. Gaskets shall be required when joining to nonpolyethylene materials.

2.4.3 End Caps

Provide molded polyethylene end caps for ends of all cleanout access pipes. Caps shall prevent entry of
soil or debris into the cleanout pipe and shall be removable. Composition of polyethylene shall be
compatible with cleanout pipes per manufacturer's recommendations and shall withstand outdoor
conditions.

2.5 PERFORATIONS AND PENETRATIONS

2,5.1 Leachate Collection Piping

Leachate collection piping on the floor of the landfill, on the access ramp, and elsewhere as shown on the
Drawings shall be perforated. Perforations shall be as shown on the Drawings. Alternatively, slotted
‘(sawn) pipe may be used; submit evidence of equivalent flow capacity. Cleanout access pipes shall not
be perforated.

2.5.2 Sump Pipes

The sump pipes (lower portion of the side slope riser pipes within the sump gravel) shall be perforated as
shown on the Drawings. '
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26 FLATSTOCK

2.6.1 Resin

Flatstock shall meet or exceed ASTM D1248 reduirements for Type lll, Class A, B, or C; Category 3;
Grade G5. Flatstock shall be manufactured from first quality polyethylene resin containing no more than
2% clean recycled polymer by weight.

2.6.2 Material Properties

The flatstock shall meet the requirements for specmc gravity, carbon black content and melt index
described in Part 2.1. .

2.6.3 Thickness

The flatstock used in the primary sump shall have a nominal thickness of one inch. The edges of the
flatstock shall have a 6.4 mm (0.25 inch) bevel. :

2.7 BOOTS
The Contractor shail supply prefabricated HDPE boots conforming to the requirements-for geomembrane

for miscellaneous applications presented in Section 02275 GEOMEMBRANES for all penetratlons of
HDPE pipe through the geomembrane liner.

2.8 scHEDULE

HDPE pipe nominal diameter and wall thickness shall be as follows:

Submersible pump discharge piping 1%2" diam. SDR 13.5 or SDR 11
Submersible pump discharge piping 3" diam. SDR 11

Sump level transducer access pipe 3" diam. SDR 11
Slope riser pipe 12" diam. SDR 13.5
Slope riser pipe 18" diam. SDR 13.5
Double containment pipe 2/6 2" diam. SDR 11 /6" diam. SDR 17
Double containment pipe 4/8 . 4" diam. SDR 11 /8" diam. SDR 17
Double containment pipe 10/14 10" diam. SDR 11/ 14" diam. SDR17
Perforated leachate coliection 4" diam. SDR 11
Perforated leachate collection 6" diam. SDR 11
Cleanout access pipes 4" diam. SDR 11

PART 3 EXECUTION

3.1 FABRICATION DRAWINGS .
Prior to construction, the Contractor shall submit pipe fabrication drawings. Drawings shall include

materials list; piping layout; joining methods; fittings; type, size, and spacmg of perforatlons and
penetration detalls
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3.2 DIMENSIONS

Piping dimensions shown on the Drawings are approximate. ltis the Contractor's responsibility to furnish
and install piping of the proper dimensions, which will properly fit with the connecting elements, pipes,
fittings, pumps, etc.

33 INSTALLATION

Pipe shall be handled and stored in such a manner as to ensure a sound, undamaged
condition.

Pipe shall be cut in a neat, workmanlike manner using an approved mechanical cutter that
will not damage the pipe.

Joining of HDPE pipe to HDPE pipe shall be accomplished by thermal butt or socket
fusion: no solvent or adhesive welding shall be allowed. Pipe shall be joined per ASTM
D2657 and manufacturer's recommendations. Installation personnel who join HDPE pipe
shall be experienced and ceriified in accordance with 48 CFR 192.285. The Contractor
shall submit a list of proposed joining personnel and their qualifications.

Single butt fusion welds shall be used to create pipe sections as long as practicable or as
specified in the Contractor's procedure. Fabricated pipe sections and fittings may be
joined by the double butt fusion process.

During installation, the pipe shall not be pulled across sharp projections that could cause
gouges, kinks, or other types of damage.

The pipe shall not be dropped into the trench. The full length of the pipe shall be firmly
bedded on the trench bottom. The pipe shall be bedded in such a way as to maintain
grade with a tolerance of -0.0%, +0.5%.

Temporarily close pipe ends as required to avoid introducing dirt or other foreign material
into the pipe.

Trenching and backfilling operations shall be conducted in accordance with the
requirements of Section 02210, EARTHWORK, for utility trenching. Backfilling operations
shall ensure that no voids are present under or at the sides of the pipe. Backfill shall
initially be placed to the top of the pipe, then hand compacted. The remainder of the
trench shall then be backfilled and compacted by hand or with a power tamper only.

Where flanged joints are used, the bolts shall be evenly torqued using a crossing pattern
to gradually tighten the lug nuts. Flanged joints shall be retorqued after one hour or more
has passed.

Boots shall be welded to the surrounding liner and the HDPE pipe using methods
described in Section 02275, GEOMEMBRANES, as applicable.

Flaws (minor imperfections, damaged areas, etc.) in HDPE pipe with a depth of 10% or
less of the nominal wall thickness will not require repair or replacement. In double
containment systems, carrier pipe with flaws deeper than 10% of the wall thickness shall
be replaced. Single pipe or containment pipe with flaws between 10% and 25% of the
wall thickness shall be repaired in accordance with the pipe manufacturer's
recommendations. The Contractor shall certify in writing that the repaired area will have
material properties that-meet or exceed those of intact pipe. Any pipe with flaws deeper
than 25% of the nominal wall thickness shall be rejected.

02725-7



‘0600X-SP-C0048, REV. C

3.4 CLEANING

Clean all piping as required to remove all foreign matenals including dirt, grease, and other matter.

3.5 ACCEPTANCE TESTING

The Contractor shall perform acceptance testing of all HDPE piping. Where the pipe will be covered with
liner, the Contractor shall complete the required testing and receive approval by the Contracting Officer
prior to burying the pipe or covering the pipe with liner. Where no liner will be installed over the pipe, the
Contractor may bury the pipe prior to testing.

3.5.1 General

Provide all test equipment and materials, including test pumps, gages, water; volumetric measuring
equipment, and other equipment required. Pressure gages used shall be graduated in increments not
greater than 34.5 kPa (5 psi) and shall have range of approximately twice test pressure Use only
calibrated gages and instruments. Provide calibration certlﬁcates

3.5.2 Sideslope Riser Pipes

With pipe in final location, insert submersible pump, discharge piping, and wiring to check pump location
and to demonstrate that pipe is free from obstructions.

3.5.3 Sump Level Transducer Access Pipes

With pipe in final Iocahon msert to measurement location to demonstrate that pipe is free from
obstructions. :

3.5.4 l Discharge Pipes
Pressure test to 345 kPa (50 psi). Hold test pressure for 1 hour.
3.5.5 Crest Pad Piping

a. Test in accordance with applicable provisions of ASME B31.3, normal fluid service, as
modified by the requirements of this section.

b. Test with piping in final location. Pressure test single containment piping to 207 kPa (30
psi). Pressure test the carrier pipe of double containment piping to 207 kPa (30 psi) and
the containment pipe of double containment piping to 103 kPa (15 psi).

c. Hold test pressure for 1 hour. Test t|me will be accrued only while full test pressure is
applied to system

d. During testing, remove from systems all equipment which would be damaged by test
pressure. Replace removed equipment after tesﬁng.

e. Systems may be tested in sections as work progresses; however, any previously tested
portion shall become a part of any later test of composite system.

f. Where new pipe connects to existing piping, the joint between the two pipes shall be

tested. Correct leaks by remaklng joints with new material; makeshift remedies will not be
permitted.
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g. The Contractor shall be responsible for providing all temporary fittings, plugs, and thrust

blocking for all testing at the specified pressure.
h. Leakage shall be zero for the piping at the specified test pressure throughout the specified
duration.

3.6 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited to
the following: .

1) Conformance of materials to the requirements of this section.
2 Installation in accordance with the requirements of this section and Section 02210,
EARTHWORK. ~

3) As-built locations of all piping.
4 Acceptance testing in accordance with the requirements of this section.
Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within one working day following the-
inspection or test.
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PART 4 SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ltem ’ sD
02725-3.1 Fabrication Drawings 04
02725-2.2.4 Manufacturer's QC Certificates : 13
02725-3.5.1 Calibration Certificates , ‘ 13
02725-3.3.c Personnel Qualifications 18

Code for Type of Submittal (SD)

01- Data

04 - Drawings .

06 - Instructions
07- Schedules

08- Statements
09- Reports

13- Certificates

14 - Samples

18- Records

19- O & M Manuals

L X B N 4
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~ SECTION 02731

LEACHATE SYSTEM
PART 1 - GENERAL

1.1 REFERENCES

The publications listed below form a part of this Specification to the extent referenced. The publications
are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings on Iron and
. Steel Products

ASTM C 478 (1990b) Precast Reinforced Concrete Manhole Sections
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B16.1 (1989) Cast Iron Pipe Flanges and Flanged Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C104 (1990) Cement Mortar Lining for Ductile-lIron Pipe and
Fitting for Water
AWWA C105 (1988) Polyethylene Encasement for Ductile-iron Piping
' for Water and Other Liquids
AWWA C110 (1987) Ductile-Iron and Gray-Iron Fittings, 3 In. Through
48 In., for Water and Other Liquids
AWWA C111 (1990) Rubber-Gasket Joints for Ductile-Iron Pressure
: . Pipe and Fittings ‘
AWWA C115 o (1988) Flanged Ductile-Iron Pipe with Threaded Flanges
AWWA C151 . (1991) Ductile-tron Pipe, Centrifugally Cast for Water or
Other Liquids
AWWA C504 (1987) Rubber-Seated Butterfly Valves
AWWA C600 : (1987) Installation of Ductile-Iron Water Mains and Their
Appurtenances : .

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-80 . (1987) Bronze Gate, Globe, Angie and Check Valves
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1.2 GENERAL REQUIREMENTS

This specification covers the procurement, installation. and testing of the leachate system. The leachate
system consists of gravity double containment piping between the crest pad and existing manholes,
piping inside the leachate pump house, and transfer line piping. The Contractor shall have a copy of the
manufacturer's instructions available at the construction site at all times and shall foilow those
instructions unless directed otherwise by the Contracting Officer. Before, during and after installation
plastic pipe and fittings shall be protected from any environment that would result in damage or
deterioration to the material. Excavation and backfill is specified in Section 02210 EARTHWORK.
Backfilling shall be accomplished after inspection by the Contracting Officer. The Contractor shall
replace damaged materials and redo unacceptable work at no additional cost to the Government.

1.3 SUBMITTALS
Submittals shall be furnished in accordance with Exhibit .

SD-04 Drawings

Fabrication Drawings showing lengths of pipe and fittings, connection details, clearances, and all
information necessary for field installation.

SD-06 Instructions

Installation;

The manufacturer's recommendations for each material or procedure to be utilized.
SD-09 Reports

Hydrostatic Tests;

Copies of test results.

14 DELIVERY, STORAGE AND HANDLING

Materials and equipment shall be handled so as to insure delivery to the site in sound, undamaged
condition. All equipment placed in storage shall be stored with protection from weather, humidity, and
temperature variations, dirt and dust, or other contaminants, in accordance with manufacture’'s
recommendations. Proper protection and care of materials before, during, and after installation shall be
contractor’s responsibility. Any materials found to be damaged shall be repaired or replaced at
Contractor's expense. During installation, piping and similar openings shall be capped to keep out dirt
and other foreign matter.

PART 2 PRODUCTS

2.1 NAMEPLATES

Valves within this specification shall have an attached nameplate to list the manufacturer's name,
address, component type or style, model or serial number, catalog number, capacity or size, and the
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system which is controlled. Plates shall be durable and legible throughout equipment life and made of
stainless steel. Plates shall be fixed in prominent iocations with nonferrous screws or bolts.

2.2 PIPE AND FITI'INGS

Piping material is identified on drawings. Plpe shall conform to the respective specmcatlons and other
requnrements listed below

221 HDPE Pipe
HDPE pipe and fittings shall be in accordance with Section 02725, HDPE PIPE AND FLATSTOCK.
2.2.2 Ductile Iron Pipe

Ductile-iron pipe shall conform to AWWA C151, working pressure not less than 2413 kPa (350 psi),
unless otherwise shown or specified. Pipe shall be cement-mortar lined in accordance with AWWA
C104. Linings shall be standard. Flanged ductile iron pipe with threaded flanges shall be in accordance
with AWWA C115. Ductile iron mechanical fittings shall comply with AWWA C110, rated for 2413 kPa
(350 psi). Ductile iron-push on fitting shall comply with AWWA C110 and AWWA C111, rated for 2413
kPa (350 psi). Below ground ductile-iron pipe and fittings shall be encased in polyethylene as per
AWWA C105.

2.2.3 PVC Pipe

Pipe, couplings and fittings 100 mm (4 inch) through 300 mm (12 inch) diameter shall conform to AWWA
C900, Class 200 CIOD pipe dimensions, elastomeric-gasket joint, unless otherwise shown or specified.
Fittings and specials shall be iron, bell end in accordance with AWWA C110, 2.42 MPa (350 psi)
pressure rating unless otherwise shown or specified, except that profile of bell. may have special
dimensions as required by the pipe manufacturer; or may be fittings and specials of the same material
as the pipe with elastomeric gaskets, all in conformance with AWWA C800. lIron fittings and specials
shall be cement-motar lined (standard thickness) in accordance with AWWA C104. Fittings shall be bell
and spigot or plain end pipe, or as applicable. Ductile i |ron compact fittings shall be in accordance with
AWWA C153.

23 VALVES
2.3.1 Swing Check Valves

Check valves shall be designed for a minimum working pressure of 1.03 MPa (150 psi) or as indicated.
Valves shall have a clear waterway equal to the full nominal diameter of the valve. Valves shall open to
permit flow when inlet pressure is greater than the discharge pressure, and shall close tightly to prevent
return flow when discharge pressure exceeds inlet pressure. The size of the valve, working pressure,
manufacturer's name, initiais, or trademark shall be cast on the body of each vaive.

a. Valves larger than 50 mm (2 inches) shall be iron body, bronze mounted, shall have

flanged ends, and shall be the non-slam type. Flanges shall be the Class 125 type
conforming to ASME B16.1.
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2.3.2 Eccentric Plug Valve

Eccentric plug valves shall be of the non-lubricated eccentric type with cast iron bodies, resilient faced
plugs, or a replaceable, resilient seat in the body. Unless otherwise shown or specified, all valves for
sizes 100 mm (4 inch) and larger shall have worm gear operators, nickel or stainless steel seats, and
ANSI 125 psi flanged or grooved ends. Valves 76 mm (3 inch) or smaller shall have operating levers,
nickel or stainless steel seats, and screwed ends. Resilient facing shall be suitable for the intended
service. All submerged and buried valves, shall be equipped with worm gear operators, lubricated and
sealed to prevent entry of dirt and water into the operator. All shaft bearings shall be of stainless steel,
furnished with permanently lubricated bearing surfaces. The operator shall clearly indicate vaive
position. All valves up to and including 508 mm (20 inch} in size shall have an unobstructed port area of
not less than 80 percent of full pipe area, and not less than 70 percent for larger valves, unless
otherwise specified. All eccentric plug valves shall have a pressure rating of not less than 1034 kPa
(150 psi) WOG, for bubble-tight shut-off.

2.3.3 Butterfly Valves

Butterfly valves shall conform to AWWA C504, subject to the following requirements. Valves shall have
a pressure rating of not less than 1.03 MPa (150 psi) WOG. Flanged valves shall have ANS! 1.03 MPa
(150 psi) flanges. Valve bodies shall be cast iron. Valive discs shall be cast iron with type 316 stainiess
steel seating edge. Valve seat shall be Buna N. Seat shall be positively clamped or bonded into the
disc or body of the valve, but cartridge-type seats which rely on a high coefficient of friction for retention
shall not be used. Vaive shaft shall be type 304 stainiess steel. Shaft seals shall be designed for use
with standard split-V type packing, or other acceptable seal. The interior passages of butterfly vaives
shall not have any obstructions or stops. All butterfly valves shall be furnished with manual actuators.
Valves sizes up to and including 102 mm (4 inches) shall have direct acting lever or handwheel
actuators of the manufacturer's best standard design. Larger valves shall have gear-assisted manual
actuators with position indicators. All buried valves shall have worm-gear actuators, hermetically-sealed
and grease-packed. Buried valves shall have extension stems to grade, with square nuts, position
indicators, covers, and operating keys.

2.3.4 Motorized Valve Actuator
2.3.4.1 Equipment Requirements

Where electric motor actuators are indicated, an electric motor-actuated valve contro! unit shall be
attached to the actuating mechanism housing by means of a flanged motor adaptor piece.

2.3.4.2 Gearing

The motor actuator shall include the motor, reduction gearing, reversing starter, torque switches, and
limit switches in a weather-proof NEMA 4 assembly. The actuator shall be a single or double reduction
unit consisting of spur or helical gears and worm-gearing. The spur or helical gears shall be of hardened
alloy steel and the worm-gear shall be alloy bronze. All gearing shall be accurately cut with hobbing
machines. All power gearing shall be grease- or oil-lubricated in a sealed housing. Ball or roller
bearings shall be used throughout. Actuator output speed changes shali be mechanically possible by
simply removing the motor and changing the exposed or helical gearset ratio without further disassembly
of the electric actuator. .

2.3.4.3 Starting Device

Except for modulating valves, the unit shall be so designed that a hammer blow is imparted to the stem
nut when opening a closed vaive or closing an open vaive. The device should allow free movement at
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the stem nut before imparting the hammer blow. The actuator motor must attain full speed before stem
load is encountered.

2.3.4.4 Switches and Wiring

Travel in the opening and closing directions shall be governed by a switch responsive to mechanical
torque developed in seating the valve, or by an obstruction met in opening or closing the valve, or by an
on-board microprocessor. The torque switch shall be adjustable and shall function without auxiliary
relays or devices, or it shall be adjustable in one-percent increments, sensed by a pulse-counter which
receives 15 pulses per rotation of the unit. The geared limit switches shall be of the open type and shall
be actuated by a rotor cam with 4 contacts to each cam or gear train. The actuator shall have a number
of gear trains as required to produce the operation indicated. The actuator shall be wired in accordance
with the schematic diagram. Ali wiring for external connections shall be connected to marked terminais.
One 25 mm (1 inch) and one 32 mm (1 1/4 inch) conduit connection shall be provided in the enclosing
case. A calibration tag shall be mounted near each switch correlating the dial setting to the unit output
torque. Position limit switches and associated gearing shall be an integral part of the valve actuator. To
provide the best possible accuracy and repeatability, limit-switch gearing shall be of the "counting"
intermittent type, made of stainiess steel, grease-lubricated, and enclosed in its own gearcase to prevent
dirt and foreign matter from entering the gear train. Switches shall not be subject to breakage or
slippage due to over-travel. Traveling-nuts, cams, or microswitch tripping mechanisms shall not be
used. Limit-switches shall be of the heavy-duty open contact type with rotary wiping action.

2.3.45 Handwheel Operation

A permanently-attached handwheel shall be provided for emergency manual operation. The handwheel
shall not rotate during electrical operation. The maximum torque required on the handwheel under the
most adverse conditions shall not exceed 81 N-M (60 Ib-ft), and the maximum force required on the rim
of the handwheel shall not exceed 267 N (60 Ib). An arrow and either the word “open" or "close" shall be
cast or permanently affixed on the handwheel to indicate the appropriate direction to turn the handwheel.

2.3.4.6 Motor

The motor shall be of the totally-enclosed, non-ventilated, high-starting torque, low-starting current type
for full voltage starting. It shall be suitable for operation on 480-volt, 3-phase, 60-Hz current, and have
Class F insulation and a motor frame with all dimensions in accordance with the latest revised NEMA
MG Standards. The observed temperature rise by thermometer shall not exceed 55 degrees C (131
degrees F) above an ambient temperature of 40 degrees C (104 degrees F) when operating
continuously for 15 minutes under fuil rated load. With a line voltage ranging between 10 percent above
to 10 percent below the rated voltage, the motor shall develop full rated torque continuously for 15
minutes without causing the thermal contact protective devices imbedded in the motor windings to trip or
the starter overioads to drop-out. All bearings shall be of the ball type and thrust bearings shall be
provided where necessary. "All bearings shall be provided with suitable seals to confine the lubricant and
prevent the entrance of dirt and dust. Motor conduit connections shall be watertight. Motor construction
shall incorporate the use of stator and rotor as independent components from the valve operation such
that the failure of either item shall not require actuator disassembly or gearing replacement. The motor
shall be furnished with a space heater suitable for operation on 120-volt, single-phase, 60-Hz circuit
unless the entire actuator is an hermetically-sealed, non-breathing design with a separately sealed
terminal compartment which prevents moisture intrusion.

2.3.4.7 Actuator Appurtenances

The actuator for each valve shall be supplied with open and close status lights; open, close and lock-out-
stop push-buttons, and all other devices indicated.
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2.3.4.8 Starter

The starter shall be a suitably sized amperage rated reversing starter with its coils rated for operation on
120-volt, 1-phase, 60-Hz current. A control power transformer shall be included to provide a 120-volt
source, unless otherwise indicated. The starter shall be equipped with 3 overload relays of the
automatic reset type. Its control circuit shall be wired as indicated. The integral weatherproof
compartment shall contain a suitably sized 120-volt ac, single-phase, 60-Hz space heater to prevent
moisture condensation on electrical components.

2.4 METERS

See Section 15150, METERS

25 GAUGES

See Section 15183, GAUGES

2.6 MANHOLES

Precast reinforced concrete manhole sections shall conform to ASTM C 478. Joints shall be cement
motar, or an approved mastic or rubber gasket, or an approved combination of these types. Ladders
shall be constructed to OSHA 1910 safety standards. Steel ladders and inserts shall be galvanized after
fabrication in conformance with ASTM A 123.

27 FLOOD SWITCHES
Flood switches shall be of the type that traps air in an inverted column. Contact transfer is initiated by a
pressure switch actuated by increasing pressure in the column. The pressure switch shall be isolated

from the process with a diaphragm. Flood switches shall be water tight and capable of being submersed
without adversely effecting electrical signal components.

PART 3 EXECUTION

3.1 EXCAVATION FOR LEACHATE PIPE

Excavation, trenching, and backfilling shall be as specified in Section 02210 EARTHWORK.

3.2 PIPE

Piping shall be inspected, tested, and approved before burying, covering, or concealing. Piping shall be
installed straight and true to bear evenly on supports. Piping shall be free of traps. Any pipe, fittings, or
appurtenances found defective after installation shall be replaced. Piping connections to equipment
shall be as indicated or as required by the equipment manufacturer. Pipe and accessories shall be
handled carefully to assure a sound, undamaged condition. The interior of the pipe shall be thoroughly
cleaned of foreign matter and shall be kept clean during installation.
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3.2.1 Cutting Of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe. Unless
otherwise recommended by the manufacturer and authorized by the Contracting Officer, cutting shall be
done with an approved type mechanical cutter. Whee! cutter shall be used when practicable. "Squeeze
type mechanical cutters shall not be used for ductile iron. Sharp and rough edges shalil be ground
smooth and loose material removed from the pipe before laying.

3.2.2 Laying Of Pipe

Pipe and accessories shall be carefuliy lowered into the trench by means of derrick, ropes, belt slings, or
other authorized equipment. Under no circumstances shall any of the pipe materials be free rolled,
dropped, or dumped into the trench. Care shall be taken to avoid abrasion of the pipe coating. The full
length of each section of pipe shall rest solidly upon the pipe bed. Pipe that has the grade or joint
disturbed after laying shall be taken up and relaid. Pipe shall not be laid in-water or when trench
conditions are unsuitable for the work. Water shall be kept out of the trench until joints are complete.
When work is not in progress, open ends of pipe, fittings, and valves shall be securely closed so that no
trench water, earth, or other substance will enter the pipes or fittings. Where any part of the coating or
lining is damaged, the repair shall be made by the Contractor at his expense in a satisfactory manner.
Pipe ends left for future connections shall be valved, plugged, or capped, and anchored, as shown.

3.2.3 Jointing

Joints connecting pipe of differing materials shall be made in accordance with the manufacturer's
recommendations as approved by the Contracting Officer. Maximum offset in alignment between
adjacent fiexible plastic pipe joints shall be as recommended by the manutfacturer and approved by the
Contracting Officer, but in no case shall it exceed 5 degrees.

3.2.4 Pipe Sleeve

Piping passing through concrete or masonry construction shall be fitted with sleeves except for cored
openings in precast concrete structures. Sleeve shall be of sufficient length to pass through the entire
thickness of the associated structural member and be large enough to provide a minimum clear distance
of 15 mm (l/2-inch) between the pipe and sleeve. Sleeves through concrete shall be 0.91 mm (20
gauge) steel, fiberglass, or other material as shown on the drawings or as approved by the Contracting
Officer. Sieeves shall be accurately located on center with the piping and securely fastened in place.
The space between a sleeve and a pipe shall be caulked and sealed as specified as shown on the
drawings. '

3.3 VALVES

Prior to installation, valves shall be cleaned of all foreign matter and inspected'for damage. Valves shall
be fully opened and closed to ensure that all parts are properly operating. Valves shall be installed with
stems in vertical positions, unless otherwise specified on drawings.

3.4 ACCEPTANCE TESTING

Pressure pipelines shall be pressure tested to 1.38 MPa (200 psi). Testing shall be the responsibility of
the Contractor. Testing shall be performed by an approved independent testing laboratory or by the

Contractor subiject to approval by the Contracting Officer. The test shall be witnessed by the Contracting
Officer. Gravity drain double contained piping shall be tested as follows:
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. Carrier Piping to 207 kPa (30 psi)

. Containment Piping to 103 kPa (15 psi)

3.5 DOUBLE CONTAINMENT PIPE
For installation of double containment piping see applicable section of Specification Section 02725
HDPE PIPE AND FLATSTOCK.
3.6 PIPE FIT-UP AT MANHOLES
Piping and fittings in manholes shall be installed and connected to a single length of pipe which
penetrates the manhole prior to being connected to the remaining long run of pipe in between manholes.
Contractor shall provide fabrication drawings showing all lengths of fittings, valves, and piping layout
prior to installation of any piping materials.
3.7 CLEANUP
Upon completion of the installation of pipelines, all debris, wastewater, and surplus materials resulting
from work shall be removed. :
3.8 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited
to the following:

(1) Inspection of material delivered to project site against approved material data.

(2) Storage and handling of materials.

(3) Installation to lines indicated.

(4) Finished appearance.

(5) Completion of required tests.

(6) Placement of piping in trench.
Copies in duplicate of these records and tests, as well as records of corrective action taken when resuits

are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or
test.
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PART 4

SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph

02731-1.2
02731-3.4
02731-3.6

lte ' SD
Installation Instructions . 06
Hydrostatic Test 09
Fabrication Drawings 04

Code for Type of Submittal (SD)

01
04
06
07
08
09
13
14
18
19

Data

Drawings
Instructions
Schedules
Statements
Reports
Certificates
Samples
Records

O & M Manuals

- END OF SECTION

* k k ¥ *
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SECTION 03100

STRUCTURAL CONCRETE FORMWORK
PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN CONCRETE INSTITUTE (ACI).

ACI| 347R ~ (1988) Guide to Formwork for Concreté
AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4 . : - (1982; R 1988) BasTc Hardboard
DEPARTMENT OF COMMERCE (DOC)

DOCPS 1 ~ (1983) Construction and Industrial Plywood

1.2 DESIGN
Formwork shall be designed in accordance with methodology of ACI 347R for anticipated loads, lateral
pressures, and stresses. Forms shall be capable of producing a surface which meets the requirements

of the class of finish specified in Section 03300 CONCRETE FOR BUILDING CONSTRUCTION. Forms
shall be capable of withstanding the pressures resulting from placement and vibration of concrete.

13 STORAGE AND HANDLING
Fiber voids shall be stored above ground level in a dry location. Fiber voids shall be kept dry until
installed and overlaid with concrete.

PART 2 PRODUCTS

21 FORM MATERIALS

2.1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels conforming to DOC PS 1,
Grade B-B concrete form panels, Class | or ll. Other form materials or liners may be used provided the

smoothness and appearance of concrete produced will be equivalent to that produced by the plywood
concrete form panels. Forms for round columns shall be the prefabricated seamless type.
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2.1.2 Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood conforming to DOC PS 1, Grade
B-B concrete form panels, Class | or II; tempered concrete form hardboard conforming to AHA A135.4;
other approved concrete form material; or steel, except that steel lining on wood sheathing shall not be
used.

2.1.3 Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable or internal disconnecting or
snap-off type, and shall be of a design that will not permit form deflection and will not spall concrete upon
removal. Solid backing shall be provided for each tie. Except where removable tie rods are used, ties
shall not leave holes in the concrete surface less than 6 mm (1/4 inch) nor more than 25 mm (1 inch)
deep and not more than 25 mm (1 inch) in diameter. Removable tie rods shall be not more than 38 mm
(1-1/2) inches in diameter.

2.1.4 Form Releasing Agents

Form reieasing agents shall be commercial formulations that will not bond with, stain or adversely affect
concrete surfaces. Agents shall not impair subsequent treatment of concrete surfaces depending upon
bond or adhesion nor impede the wetting of surfaces to be cured with water or curing compounds.

PART 3 EXECUTION

3.1 INSTALLATION
3.1.1 Formwork

Forms shall be mortar tight, properly aligned and adequately supported to produce concrete surfaces
meeting the surface requirements specified in Section 03300 CONCRETE FOR BUILDING
CONSTRUCTION and conforming to construction tolerance given in TABLE 1. Where concrete surfaces
are to have a Class A or Class B finish, joints in form panels shall be arranged as approved. Where
forms for continuous surfaces are placed in successive units, care shall be taken to fit the forms over the
completed surface so as to obtain accurate alignment of the surface and to prevent leakage of mortar.
Forms shall not be reused if there is any evidence of surface wear and tear or defects which would
impair the quality of the surface. Surfaces of forms to be reused shall be cleaned of mortar from
previous concreting and of all other foreign material before reuse. Form ties that are to be completely
withdrawn shall be coated with a nonstaining bond breaker.

3.2 CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be chamfered, beveled, or
rounded by moldings placed in the forms.

3.3 COATING

Forms for Class A and Class B finished surfaces shall be coated with a form releasing agent before the
form or reinforcement is placed in final position. The coating shall be used as recommended in the
manufacturer's printed or written instructions. Forms for Class C and D finished surfaces may be wet
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with water in lieu of coating immediately before placing concrete, except that in cold weather with
probable freezing temperatures coating shall be mandatory. Surplus coating on form surfaces and
coating on reinforcing steel and construction joints shall be removed before placing concrete.

3.4 REMOVAL OF FORMS

Forms shall be removed in a manner that will prevent injury to the concrete and ensure the complete
safety of the structure. Formwork for columns, walls, side of beams and other parts not supporting the
weight of concrete may be removed when the concrete has attained sufficient strength to resist damage
from the removal operation but not before at least 24 hours has elapsed since concrete placement.
Supporting forms and shores shall not be removed from beams, floors and walls until the structural units
are strong enough to carry their own weight and any other construction or natural ioads. In no case will
supporting forms or shores be removed before the concrete strength has reached 70 percent of design
strengths as determined by field cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specimens, and by a structural analysis considering the proposed loads
in relation to these test strengths and the strength of forming and shoring system. The job-cured test
specimens for form removal purposes shall be provided in numbers as directed and shall be in addition
to those required for concrete quality control. The specimens shall be removed from molds at the age of
24 hours and shall receive, insofar as possible, the same curing and protection as the structures they
represent.

TABLE 1
TOLERANCES FOR FORMED SURFACES

1. Variations from the plumb:

a. Inthe lines and surfaces of columns In any 3 m (10 ft) of length 6 mm (1/4 in)
" piers, walls and in arises » Maximum for entire length - 25mm(1in)

b. For exposed corner columns, In any 6 m (20 ft) of length 6 mm (1/4in)
control-joint grooves, and Maximum for entire length 13 mm (1/2 in)

other conspicuous lines

2. Variation of the linear In any 6 m (20 ft) 13 mm (1/2 in)
building lines from_ Maximum 25 mm (1 in)
established position in plan

3. \Variation of distance ' 6 mm (1/4 in) per 3 m (10 ft) of distance, but
between walls, columns, ) - not more than 13 mm (1/2 in)in any one bay,
partitions and not more than 25 mm (1 in) total variation

4. Variation in the sizes and Minus : © 6 mm (1/4 in)
locations of sleeves, floor Plus ’ 13 mm (1/2 in)

openings, and wall opening

5. Variation in cross-sectional Minus 6 mm (1/4 in)
dimensions of columns and Plus : 13 mm (1/2 in)
beams and in the thickness ‘
of slabs and walls
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TABLE 1
TOLERANCES FOR FORMED SURFACES (CONTINUED)
6. -Footings:
a. Variation of dimensions Minus 13 mm (1/2 in)
in plan Plus 50 mm (2 in)

when formed or plus 75 mm (3 in) when placed
against unformed excavation

b. Mispiacement of eccentricity 2 percent of the footing width in the
direction of mispiacement, but not more
than 50 mm (2 in)

c. Reduction in thickness Minus 5 percent

of specified thickness

3.5 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited
to the following:

(1) Inspection of forms for adequate bracing.

(2) Check dimensions, and elevations for conformance to contract documents.

(3) Periodic inspection of condition of forms.
Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or
test.

PART 4 SUBMITTAL SUMMARY (Not Applicable)

- END OF SECTION -
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SECTION 03200

CONCRETE REINFORCEMENT
PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 318/318R ‘ R (1989; Rev 1992; Errata) Building Code Requirements
’ for Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM).

ASTM A 615 _ . (1992b) Deformed and Plain Billet-Steel Bars for
" Concrete Reinforcement

ASTM A 675 (1990a) Steel Bars, Carbon, Hot-Wrought, Special
Quality, Mechanical Properties

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRS! MSP-1 - (1990) Manual of Standard Practice

1.2 SUBMITTALS
The following shall be submitted in accordance with Exhibit |.
SD-04 Drawings

Detail drawings showing reinforcing steel schedules, sizes, grades, and splicing and bending details.
Drawings shall show support details including types, sizes and spacing.

13 DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms. skids, or other supports.
PART 2" PRODUCTS

2.1 DOWELS

Dowels shall conform to ASTM A 615, Grade 60.
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2.2 REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615 grade 60 with sizes as indicated.

2.3 WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.

2.4 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in accordance with CRSI MSP-1 and
shall be steel or precast concrete blocks. Precast concrete biocks shall have wire ties and shall be not
less than 75 by 75 mm (3 x 3 inches) inches square when supporting reinforcement on ground. Precast
concrete block shall have compressive strength equal to that of the surrounding concrete. Where
concrete formed surfaces will be exposed to weather or where surfaces are to be painted, steel supports
within 13 mm (1/2 inch) of concrete surface shall be galvanized, plastic protected or of stainless steel.
Concrete supports used in concrete exposed to view shall have the same color and texture as the finish
surface. For slabs on grade, supports shall be precast concrete blocks, plastic coated steel fabricated
with bearing plates, or specifically designed wire-fabric supports fabricated of plastic.

PART 3 EXECUTION

3.1 REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall conform to the
requirements of ACI 318/318R. Reinforcement shall be cold bent unless otherwise authorized. Bending
may be accomplished in the field or at the mill. Bars shall not be bent after embedment in concrete.
Safety caps shall be placed on all exposed ends of vertical concrete reinforcement bars that pose a
danger to life safety. Wire tie ends shall face away from the forms.

3.1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other deleterious coating that could
reduce bond with the concrete. Reinforcement shall be placed in accordance with ACI 318/318R at
locations shown plus or minus one bar diameter. Reinforcement shall not be continuous through
expansion joints and shall be as indicated through construction or contraction joints. Concrete coverage
shall be as indicated or as required by ACI 318/318R. If bars are moved more than 50 mm (2 inches) to
avoid interferences with other reinforcement, conduits, or embedded items, additional reinforcement
shall be added.

3.1.2 Splicing

Splices of reinforcement shall conform to ACI 318/318R and shall be made only as required or indicated.
Splicing shall be by lapping or by mechanical or welded butt connection; except that lap splices shall not
be used for bars larger than No. 11 unless otherwise indicated. Lapped bars shall be placed in contact
and securely tied or spaced transversely apart to permit the embedment of the entire surface of each.bar
in concrete. Lapped bars shall not be spaced farther apart than one-fifth the required length of lap or
150 mm (6 inches). Mechanical butt splices shall be in accordance with the recommendation of the
manufacturer of the mechanical splicing device. Butt splices shall develop 125 percent of the specified
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minimum yield tensile strength of the spliced bars or of the smaller bar in transition splices. Bars shall
be flame dried before butt splicing. Adequate jigs and clamps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt spliced in a straight line.

3.2 DOWELS
Dowels shall be installed in slabs on grade at locations indicated and at right angies to joint being

doweled. Dowels shall be accurately positioned and aligned parallel to the finished concrete surface
before concrete placement. Dowels shall be rigidly supported during concrete placement.

3.3 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations inciuding but not limited

to the following:
(1) Check delivered material against approved shop drawings
2) Inspection of iocation and spacing of bars

Copies in duplicate of these records and tests, as well as records of corrective action taken when results
are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or

test.
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PART 4 SUBMITTAL SUMMARY

41 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ite ‘ sD
03200-3.1 Reinforcing Steel 04

Code for Type of Submittal (SD)

o1 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 .- Reports

13 - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- END OF SECTION -

LR 2 2% 2% 4
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SECTION 03300

A CONCRETE FOR BUILDING CONSTRUCTION

PART 1- GENERAL

h 1.1  REFERENCES

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

- AMERICAN CONCRETE INSTITUTE (ACI)

5 ACl 117 (1990; Errata) Standard Tolerances for Concrete
Construction and Materials
‘ ACl 2111 (1991) Standard Practice for Selecting Proportions for
. Normal, Heavyweight, and Mass Concrete
ACI 301 ' ' : (1989) Structural Concrete for Buildings

, ACl] 304 (1989) Heavyweight Concrete; Measuring, Mixing,

- : ' Transporting and Placing
g ACI 305R ' (1991) Hot Weather Concreting

; ACI 306R . (1988) Cold Weather Concreting
B ACl! 318 . (1995) Building Code Requirements for Reinforced

) _ Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

L ASTM C 31 : | (1991) Making and Curing Concrete Test Specimens in

o o - the Field o

| ‘ _ ASTM C 33 (1990) Concrete Aggregates

- ASTM C 39 . (1986) Compressive Strength of Cylindrical Concrete
Specimens :

1: f ! . -

- ASTM C 42 (1990) Obtaining and Testing Drilled Cores and Sawed

- Beams of Concrete

ASTMC 78 (1 984) Flexural Strength of Concrete (Using Simple
' Beam With Third-Point Loading)

L ASTM C 94 (1992) Ready-Mixed Concrete
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ASTM C 1;09
ASTM C 143
ASTM C 1?50
ASTM C 171
ASTM C 1172
ASTM C 1?73

ASTM C 192
:

ASTM C 231

ASTM C 260

|
ASTM C 309

|
ASTM C 494

ASTM C 578

ASTM C 591

ASTM C 595
ASTM C 597

ASTM C 618

ASTM C 803
ASTM C 805

ASTM C 1017
ASTM C 1107

ASTM D 98

ASTM E 96

(1992) Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or 50-mm Cube Specimens)
(1990a) Slump of Hydraulic Cement Concrete
(1992) Portland Cement

(1992) Sheet Materials for Curing Concrete

(1990) Sampling Freshly Mixed Concrete,

(1978) Air Content of Freshly Mixed Concrete by the
Voiumetric Method

(1990a) Making and Curing Concrete Test Specimens
in the Laboratory !

(1991b) Air Content of Freshly Mixed Concrete by the
Pressure Method

(1986) Air-Entraining Admixtures for Concrete

(1991) Liquid Membrane- Formlng Compounds for

" Curing Concrete :

(1992) Chemical Admixtures for Concrete Ea

(1992) Rigid, Preformed, Cellular Polystyrene Thermal
Insulation

(1985) Unfaced Preformed Rigid Cellular Polyurethane \
Thermal Insulation

(1992a) Blended Hydraulic Cements
(1983; R 1991) Pulse Velocity Through Concrete -
(1992a) Fly Ash and Raw or Calcined Natural Pozzolan
for Use as a Mineral Admixture in Portland Cement
Concrete

(1990) Penetration Resistance of Hardened Concrete

(1985) Rebound Number of Hardened Concrete

(1992) Chemical Admixtures for Use in Producing
Flowing Concrete

(1991a) Packaged Dry, Hydrauhc-Cement Grout
(Nonshrink)

(1987) Calcium Chloride

(1993) Water Vapor Transmission of Materials
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FEDERAL SPECIFICATIONS (FS)
FS CCC-C-467 (Rev C) Cloth, Burlap, Jute (or Kenaf)
NATIONAL READY-MIXED CONCRETE ASSOCIATION (NRMCA)
NRMCA CPMB 100 (1990) Concrete Plant Standards
NRMCA QC 3 (1984) Quality Control Manual: Section 3, Plant
Certifications Checklist: Certification of Ready-Mixed

Concrete Production Facilities

NRMCA TMMB (1989) Truck Mixer, and Agitator Standards

1.2 SUBMITTALS
The following shall be submitted in accordance with Exhibit 1.

SD-08 Statements
The results of trial mix along with a statement giving the maximum nominal coarse aggregate size and
the proportions of all ingredients that will be used in the manufacture of each strength of concrete, at
least 14 days prior to commencing concrete placing operations. Aggregate weights shall be based on
the saturated surface dry condition. The statement shall be accompanied by test results from an
independent commercial testing laboratory, attesting that the proportions selected will produce concrete
of the gqualities indicated. No substitutions shall be made in the materials used in the work without
additional tests to show that the quality of the concrete is satisfactory.

SD-09 Reports

Copies of test reports.

13 GENERAL REQUIREMENTS

Tolerances for concrete construction and materials shall be in accordance with AC! 117.

1.3.1 Strength Requirements

Structural concrete for all work shall have a 28-day compressive strength of 27.59 MPa (4000 psi).
Concrete made with high-early strength cement shall have a 7-day strength equal to the specified
28-day strength for concrete made with Type 1 or 1l portland cement.

1.3.2 Air Entrainment

Concrete in all structures shall contain from 5 to 7 percent total air. Miscellaneous concrete may, at the
option of the Contractor, be air entrained to produce concrete with 3 to 5 percent total air.

1.3.3 Special Properties

Concrete may contain other admixtures, such as water reducers, superplasticizers. or set retarding
agents to provide special properties to the concrete, if approved.
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1.3.4 Water Cement Ratio

The maximum water cement ratio shall be 0.45.
1.3.5 Slump

Slump shall be within the following limits:

Slump in millimeters (inch)

Structural Element Minimum Maximum
Walls, columns and beams 50 (2 in) 100 (4 in)
100 (4 in)
Foundation walls, substructure 50 (2 in) 100 (4 in)

walls, footings, pavement, and slabs

Any structural concrete approved 4
for placement by pumping None 150 (6 in)

Where use of superplasticizers are approved to produce flowing concrete these slump requirements do
not apply.

1.3.6 Floor Hardener (Surface Applied)

Floor hardener shall be applied to the Loading/unloading slab.

1.4 PROPORTIONS OF MIX
1.4.1 Mixture Proportioning, Normal Weight Concrete

Trial batches shall contain materials proposed to be used in the project. Triai mixtures having
proportions, consistencies and air content suitable for the work shall be made based on methodology
described in AC| 211.1, using at least three different water-cement ratios. Trial mixes shall be
proportioned to produce concrete strengths specified. In the case where ground iron blast-furnace slag
is used, the weight of the siag will be substituted in the equations for the term P which is used to denote
the weight of pozzolan. Trial mixtures shall be designed for maximum permitted slump and air content.
The temperature of concrete in each trial batch shall be reported. For each water-cement ratio at least
three test cylinders or beams for each test age shall be made and cured in accordance with ASTM C
192. They shall be tested at 7 and 28 days in accordance with ASTM C 39 or ASTM C 78. From these
test results a curve shall be plotted showing the relationship between water-cement ratio and strength.
For each strength of concrete the maximum allowable water-cement ratio shall be that shown by these
curves to produce an average strength as specified in paragraph AVERAGE STRENGTH.

1.4.2 Average Strength .

In meeting the strength requirements specified, the selected mixture proportion shall produce an
average compressive strength exceeding the specified strength by the amount indicated below. Where
a concrete production facility has test records, a standard deviation shall be established. Test records
from which a standard deviation is calculated shall represent materials, quality control procedures, and
conditions similar to those expected; shall represent concrete produced to meet a specified strength or
strengths within 6.9 MPa (1000 psi) of that specified for proposed work; and shall consist of at least 30
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consecutive tests. A strength test shall be the average of the strengths of two cylinders made from the
same sample of concrete and tested at 28 days or at other test age designated for determination of the
specified strength.

1.4.2.1 Test Records Exceeding 29

Required average compressive strength used as the basis for selection of concrete proportions shall be
the larger of the specified strength plus the standard deviation multiplied by 1.34 or the specmed
strength plus the standard deviation multiplied by 2.33 minus 500. : ,

1.4.2.2 Test Records Less Than 29

Where a concrete production facility does not have test records meeting the above requirements but
does have a record based on 15 to 29 consecutive tests, a standard deviation may be established as the

product of the calculated standard deviation and a modification factor from the following table:

Modification Factor

No. of Tests (1) - _for Standard Deviation
less than 15 ' See Note
15 ' - 1.16
20 ' 1.08
25 1.03
30 or more 1.00

(1) Interpolate for intermediate numbers of tests.

When a concrete production facility does not have field strength test records for calculation of standard
deviation or the number of tests is less than 15, the required average strength shall be: :

a. The specified strength plus 8.3 MPa (1200 psi) for specified strengths of 20.7 to 34.5
MPa (3000 to 5000 psi). :

1.5 STORAGE OF MATERIALS
Cement and pozzolan shall be stored in weathertight buildings, bins, or silos which will exciude moisture
and contaminants. Aggregate stockpiles shall be arranged and used in a manner to avoid excessive
segregation and to prevent contamination with other materials or with other sizes of aggregates.
Reinforcing bars and accessories shall be stored above the ground on platiorms, skids or other
supports. Other materials shall be stored in such a manner as to avoid contamination and deterioration.

Admixtures which have been in storage at the project site for longer than 6 months or which have been
subjected to freezing shall not be used unless retested and proven to meet the specified requirements.

PART 2 PRODUCTS

2.1 ADMIXTURES

Admixtures shall conform to the following:
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2.1.1 Accelerating Admixture

ASTM C 494, Type C or E; or caicium chloride conforming to ASTM D 98.
2.1.2 Air-Entraining Admixture

ASTM C 260.

2.1.3 Flowing Concrete Admixture (Superplasticizers)

ASTM C 1017, Type 1 or 2.

2.1.4 Water-Reducing or Retarding Admixture

ASTM C 494, Type A, B, D, F, or G.

2.2 CEMENTITIOUS MATERIALS

Cementitious materiais shall each be of one type and from one source when used in concrete which will
have surfaces exposed in the finished structure. Cementitious materials shall conform to one of the
following:

2.2.1 Cement

ASTM C 150, Type | or Il.

2.2.2 Portland-Pozzolan Cement

ASTM C 585, Type IP.

2.2.3 Pozzolan

ASTM C 618, Class F. Pozzolan may be blended with Type | or II portland cement. When a pozzolan is
used in a flexural strength concrete mix design, the solid volume of pozzolan when combined with
portland cement shall not exceed 25 percent of the solid volume of portland cement plus pozzolan. Only
one class of pozzolan, from a single source, shall be used.

23 AGGREGATES

Aggregates shall conform to the following:

2.3.1 Normal Weight Aggregate

ASTM C 33. Grading requirement for coarse aggregate shall conform to size number 57.

2.4 CURING MATERIALS
2.4.1 Burlap

FS CCC-C-467.
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2.4.2 Impervious Sheets
ASTM C 171, type optional, except that polyethylene film, if used, shall be'white opaque.
2.4.3 Membrane-Forming Compounds

ASTM C 309, Type 1-D, Class A or B.

25 EMBEDDED ITEMS

Embedded items shall be of the size and type indicated on drawings or as needed for the application.
inserts for shelf angles and bolt hangers shall be of malleable iron or cast or wrought steel.

2.6 NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107 Grade C and shall be a formulation suitable for the
application. _

2.7 FLOOR HARDENER

Floor hardener s'hall be a colorless aqueous solution containihg zinb silicofluoride, magnesium
silicofluoride, or sodium silicofiuorides. These silicofluorides can be used individually or in combination.
Proprietary hardeners may be used if approved by the contracting officer. .

2.8 VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 0.152 mm (6 mils) or other
equivalent material having a vapor permeance rating not exceeding 28.6 nanograms per Pasca! per
second per square meter (0.5 perms) as determined in accordance with ASTM E 96.

29 WATER

Water shall be potable, except that nonpotable water may be used if it produces mortar cubes having 7-
and 28-day strengths at least 90 percent of the strength of similar specimens made with water from a
municipal supply. The strength comparison shall be made on mortars, identical except for mixing water,

prepared and tested in accordance with ASTM C 109. Water for curing shall not contain any substance
injurious to concrete, or which causes staining. : : )

PART 3 EXECUTION
3.1 PREPARATION OF SURFACES

Surfaces to receive concrete shall be clean and free from frost, ice, mud, and water Conduit and other
similar items shall be in place and clean of any deleterious substance.
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3.1.1 Foundations_

Earthwork shall be as specified in Section 02210, EARTHWORK. Flowing water shall be diverted
without washing over freshly deposited concrete. Semiporous subgrades for foundations and footings
shall be damp when concrete is placed. Pervious subgrades shall be sealed by blending impervious
material with the top 150 mm (6 inches) of the in-place pervious material or by covering with an
impervious membrane.

3.1.2 Vapor Barrier

Unless otherwise indicated, subgrades for slabs in buildings shall be covered with a vapor barrier.
Vapor barrier edges shall be lapped at least 100 mm (4 inches) and ends shall be lapped not less than
150 mm (6 inches). Patches and lapped joints shall be sealed with pressure-sensitive adhesive or tape
not less than 50 mm (2 inches) wide and compatible with the membrane.

3.1.3 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be roughened in an approved manner
that will expose sound aggregate uniformly without damaging the concrete. Laitance and loose particles
shall be removed. Surfaces shall be moist but without free water when concrete is placed.

3.2 INSTALLATION OF EMBEDDED ITEMS

Embedded items shall be free from oil, loose scale or rust, and paint. Embedded items shall be installed
at the locations indicated on drawings and required to serve the intended purpose. Voids in sleeves,
slots and inserts shall be filled with readily removable material to prevent the entry of concrete.

3.3 BATCHING, MIXING AND TRANSPORTING CONCRETE

Ready-mixed concrete shall be batched, mixed and transported in accordance with ASTM C 94, except
as otherwise specified. Truck mixers, agitators, and non-agitating units shall comply with NRMCA
TMMB. Ready-mix plant equipment and facilities shall be certified in accordance with NRMCA QC 3.
Site-mixed concrete shall be mixed in accordance with ACI 301. On-site plant shall conform to the
NRMCA CPMB 100.

3.3.1 Admixtures

Admixtures shall be batched within an accuracy of 3 percent. Where two or more admixtures are used in
the same batch, they shall be batched separately and must be compatible. Retarding admixture shall be
added within one minute after addition of water is complete or in the first quarter of the required mixing
time, whichever is first. Superplasticizing admixtures shall be added as recommended by manufacturer.
Concrete that shows evidence of total collapse or segregation caused by the use of admixture shall be
removed from the site.

3.3.2 Control of Mixing Water
No water from the truck system or elsewhere shall be added after the initial introduction of mixing water
for the batch except when on arrival at the jobsite, the slump of the concrete is less than that specified.

Water added to bring the slump within the specified range shall not change the total water in the
concrete to a point that the approved water-cement ratio is exceeded. The drum shall be turned an
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additional 30 revolutions, or more, if necessary, until the added water is uniformly mixed into the
concrete. Water shall not be added to the batch at any later time. :

3.4 SAMPLING AND TESTING

Sampling and Testing is the responsibility of the Contractor and shall be performed by an approved
testing agency. .

3.4.1 Aggregates

Aggregates for normal weight concrete shall be sampled and tested in accordance with ASTM C 33.
Gradation tests shall be performed on the first day and every other day thereafter dunng concrete
construction.

3.4.2 Sampling of Concrete

Samples of concrete for air, slump, umt we|ght and strength tests shall be taken in accordance with
ASTM C 172.

3.4.2.1 Air Content

Test for air content shall be performed in accordance with ASTM C 173 or ASTM C 231. A minimum of
1 test per day shall be conducted.

3.4.2.2 Slump

At least 2 slump tests shall be made on randomly selected batches of each mixture of concrete duﬁng
each day’'s concrete placement. Tests shall be performed in accordance with ASTM C 143.

3.4.3 Evaluation and Acceptance of Concrete
3.4.3.1 Frequency of Testing

Samples for strength tests of each class of concrete placed each day shali be taken not less than once a
day, nor less than once for each 100 cubic meters (150 cubic yards) of concrete, nor less than once for
each 450 square meters (5000 square feet) of surface area for slabs or walls. If this sampling frequency
results in less than 5 strength tests for a given class of concrete, tests shall be made from at least 5
randomly selected trucks or from each truck if fewer than 5 truck loads are used. Field cured specimens
for determining form removal time or when a structure may be put in service shall be made in numbers
directed to check the adequacy of curing and protection of concrete in the structure. The specimens
shall be removed from the molds at the age of 24 hours and shall be cured and protected, insofar as
practicable, in the same manner as that given to the portion of the structure the samples represent.

3.4.3.2 Testing Procedures
Cylinders and beams for acceptance tests shall be molded and cured in accordance with ASTM C 31.
Cylinders shall be tested in accordance with ASTM C 39 and beams shall be tested in accordance with

ASTM C 78. A strength test shall be the average of the strengths of two cylinders or beams made from
the same sample of concrete and tested at 28 days or at another specified test age.
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3.4.3.3 Evaluation of Results

Concrete specified on the basis of compressive strength will be considered satisfactory if the averages
of all sets of three consecutive strength test results equal or exceed the specified strength and no
individual strength test result falls below the required strength by more than 3.4 MPa (500 pounds per
square inch).

3.4.4 Investigation of Low-Strength Test Results

When any strength test of standard-cured test cyiinder falls below the specified strength reguirement by
more than 3.4 MPa (500 pounds per square inch), or if tests of field-cured cylinders indicate deficiencies
in protection and curing, steps shail be taken to assure that ioad-carrying capacity of the structure is not
jeopardized. Nondestructive testing in accordance with ASTM C 597, ASTM C 803 or ASTM C 805 may
be permitted by the Contracting Officer to determine the relative strengths at various locations in the
structure as an aid in evaluating concrete strength in place or for selecting areas to be cored. Such
tests, unless properly calibrated and correlated with other test data, shall not be used as a basis for
acceptance or rejection. When strength of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42. At least three representative cores shall be
taken from each member or area of concrete in place that is considered potentially deficient. The
location of cores shall be determined by the Contracting Officer to least impair the strength of the
structure. If the concrete in the structure will be dry under service conditions, the cores shall be air dried
[temperature 16 to 27 degrees C, (60 to 80 degrees F), relative humidity less than 60 percent] for seven
days before testing and shall be tested dry. If the concrete in the structure will be more than superficially
wet under service conditions, the cores shall be tested after moisture conditioning in accordance with
ASTM C 42. Concrete in the area represented by the core testing will be considered adequate if the
average strength of the cores is equal to or at least 85 percent of the specified strength requirement and
if no single core is less than 75 percent of the specified strength reguirement. if the core tests are
inconclusive or impractical to obtain, or if structural analysis does not confirm the safety of the structure,
load tests may be directed by the Contracting Officer in accordance with the requirements of ACI 318.
Concrete work evaluated by structural analysis or by results of a load test and found deficient shall be
corrected in a manner satisfactory to the Contracting Officer. All investigations, testing, load tests, and
correction of deficiencies shall be performed, and approved by the Contracting Officer, at the expense of
the Contractor.

3.5 CONVEYING CONCRETE

Concrete shall be conveyed from mixer to forms as rapidly as possible and within the time interval
specified in paragraph CONCRETE PLACEMENT by methods which will prevent segregation or loss of
ingredients. »

3.5.1 Chutes

When concrete can be placed directly from a truck mixer or other transporting equipment, chutes
attached to this equipment may be used. Separate chutes will not be permitted except when specifically
approved.

3.5.2 Buckets
Bucket design shali be such thét concrete of the required slump can be readily discharged. Bucket

gates shall be essentially grout tight when closed. The bucket shall provide means for positive
regulations of the amount and rate of deposit of concrete in each dumping position.

03300-11



0600X-SP-C0054, REV. C .

3.5.3 Belt Conveyors

Belt conveyors may be used when approved. Belt conveyors shall be designed for.conveying concrete
and shall be operated to assure a uniform fiow of concrete to the final place of deposit without
segregation or loss of mortar. Conveyors shall be provided with positive means for preventing
segregation of the concrete at transfer points and point of placement.

3.5.4 Pumps

Concrete may be conveyed by positive displacement pumps when approved. Pump shall be the piston
or squeeze pressure type. Pipeline shall be steel pipe or heavy duty flexible hose. . Inside diameter of
the pipe shall be at least three times the maximum size of the coarse aggregate. Distance to be pumped
shall not exceed the limits recommended by the pump manufacturer. Concrete shall be supplied to the
pump continuously. When pumping is completed, the concrete remaining in the pipeline shall be ejected
without contaminating the concrete in place. - After each use, the equipment shall be thoroughly cleaned.
Flushing water shall be wasted outside the forms.

3.6 CONCRETE PLACEMENT

~ Mixed concrete which is transported in truck mixers or agitators or concrete which is truck mixed, shall
##be discharged within 1-1/2 hours or before the drum has revolved 300 revolutions, whichever comes first
after the introduction of the mixing water to the cement and aggregates or the introduction of the cement
to the aggregates. These limitations may be waived by the Government if the concrete is of such slump
swafter the 1-1/2 hour time or 300 revoiution limit has been reached that it can be placed, without the
"“addition of water to the batch. When the concrete temperature exceeds 29 degrees C, (85 degrees F),
««.the time shall be reduced to 45 minutes. Concrete shall be placed within 15 minutes after it has been
discharged from the truck.

_;jaj_:3.6.1 Placing Oﬁeration

Concrete shall be handled from mixer to forms in a continuous manner until the approved unit of
operation is completed. Adequate scaffolding, ramps and walkways shall be provided so that personnel
and equipment are not supported by in-place reinforcement. Placing will not be permitted when the sun,
heat, wind, or limitations of facilities furnished by the Contractor prevent proper consolidation, finishing
and curing. Concrete shall be deposited as close as possible to its final position in the forms, and there
shall be no vertical drop greater than 2.5 m (8 feet) except where suitable equipment is provided to
prevent segregation and where specifically authorized. Depositing of the concrete shall be so regulated .
that it will be effectively consolidated in horizontal layers not more than 300 mm (12 inches thick), except
that ali slabs shall be placed in a single layer. Concrete to receive other construction shall be screeded
to the proper level to avoid excessive shimming or grouting.

3.6.2 Consolidation

Immediately after placing, each layer of concrete shall be consolidated by internal vibrators, except for .
slabs 100 mm (4 inches) thick or less. The vibrators shall at all times be adequate in effectiveness and
number to properly consolidate the concrete; a spare vibrator shail be kept at the jobsite during all
concrete placing operations. The vibrators shall have a frequency of not less than 8000 vibrations per
minute, and the head diameter and amplitude shall be appropriate for the concrete mixture being placed.
Vibrators shall be inserted vertically at uniform spacing over the area of placement. The distance
between insertions shall be approximately 1-1/2 times the radius of action of the vibrator so that the area
being vibrated will overiap the adjacent just-vibrated area by a few inches. The vibrator shall penetrate -
rapidly to the bottom of the layer and at least 150 mm (6 inches) into the preceding layer if there is such.
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Vibrator shall be held stationary until the concrete is consolidated and then withdrawn slowly. The use of
form vibrators must be specifically approved. Vibrators shall not be used to transport concrete within the
forms. Slabs 100 mm (4 inches) and less in thickness shall be consolidated by properly designed
vibrating screeds or other approved technique.

3.6.3 Cold Weather Requirements

Special protection measures in accordance with ACI 306R, approved by the Contracting Officer, shall be
used if freezing temperatures are anticipated before the expiration of the specified curing period. The
ambient temperature of the air where concrete is to be placed and the temperature of surfaces to receive
concrete shall be not less than 4 degrees C (40 degrees F). The temperature of the concrete when
placed shall be not less than 10 degrees C (50 degrees F) nor more than 24 degrees C (75 degrees F).
Heating of the mixing water or aggregates will be required to regulate the concrete placing temperature.
Materials entering the mixer shall be free from ice, snow, or frozen lumps. Salt, chemicals or other
materials shall not be incorporated in the concrete to prevent freezing. Upon written approval, calcium
chloride or chemical admixture conforming to ASTM C 494 Type C or E may be used. The amount of
calcium chloride shall not exceed 2 percent by weight of the cement, and it shall be batched in solution
form. Calcium chioride shall not be used where concrete will be in contact with aluminum or zinc-coated
items, or where sulfate resistant or prestressed concrete is specified.

3.6.4 Warm Weather Requirements

The temperature of the concrete placed during warm weather shall not exceed 29 degrees C (85
degrees F) except where an approved retarder is used. The mixing water and/or aggregates shalil be
cooled, if necessary, to maintain a satisfactory placing temperature. In no case shall the placing
temperature exceed 35 degrees C (95 degrees F). Other placement operations shall be in accordance
with ACI 305R.

3.7 CONSTRUCTION JOINTS

Construction joints shall be located as indicated on drawings or approved. Where concrete work is
interrupted by weather, end of work shift or other similar type of delay, location and type of construction
joint shall be subject to approval of the Contracting Officer. Unless otherwise indicated and except for
slabs on grade, reinforcing steel shall extend through construction joints. Construction joints in slabs on
grade shall be keyed or doweled as shown.

3.8 FINISHING CONCRETE
3.8.1 Formed Surfaces
3.8.1.1 Repair of Surface Defects

Surface defects shall be repaired within 24 hours after the removal of forms. Honeycombed and other
defective areas shall be cut back to solid concrete or to a depth of not less than 25 mm (1 inch),
whichever is greater. Edges shall be cut perpendicular to the surface of the concrete. The prepared
areas shall be dampened and brush-coated with neat cement grout. The repair shall be made using
mortar consisting of not more than 1 part cement to 2-1/2 parts sand. The mixed mortar shall be allowed
to stand to stiffen (approximately 45 minutes), during which time the mortar shall be intermittently
remixed without the addition of water. After the mortar has attained the stiffest consistency that will
permit placing, the patching mix shall be thoroughiy tamped into place by means approved by the
Contracting Officer and finished slightly higher than the surrounding surface. For Class A and Class B
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finished surfaces the cement used in the patching mortar shall be a blend of job cement and white
cement proportioned to produce a finished repair surface matching, after curing, the color of adjacent
surfaces. Holes left after the removal of form ties shall be cleaned and filled with patching mortar. Holes
left by the removal of tie rods shall be reamed and filled by dry-packing. Repaired surfaces shall be
cured as required for adjacent surfaces. The temperature of concrete, mortar patching material, and
ambient air shall be above 10 degrees C (50 degrees F) while making repairs and during the curing
period. Concrete with defects which affect the strength of the member or with excessive honeycombs
will be rejected, or the defects shall be corrected as directed.

3.8.1.2 Class A Finish

Where a Class A finish is indicated, fins shall be removed. A mortar mix consisting of one part portland
cement and two parts well-graded sand passing a 0.600 mm (No. 30 sieve), with water added to give the
consistency of thick paint, shall be prepared. White cement shall be used to replace part of the job
cement. After the surface has been thoroughly wetted and allowed to approach surface dryness, the
mortar shall be vigorously applied to the area by clean burlap pads or by cork or wood-floating, to
completely fill all surface voids. Excess grout shall be scraped off with a trowel. As soon as it can be
accomplished without pulling the mortar from the voids, the area shall be rubbed with burlap pads until
all visible grout film is removed. The rubbing pads shall have on their surfaces the same sand-cement
mix specified above but without any mixing water. The finish of any area shall be completed in the same
day, and the limits of a finished area shall be made at natural breaks in the surface. The surface shall be
continuously moist cured for 48 hours. The temperature of the air adjacent to the surface shall be not
less than 10 degrees. C (50 degrees F) for 24 hours prior to, and 48 hours after, the application. In hot,
dry weather the smooth finish shall be applied in shaded areas.

3.8.1.3 Class B Finish

Where a Class B finish is indicated, fins shall be removed. Concrete surface shall be smooth with a
texture at least equal to that obtained through the use of Grade B-B plywood forms.

3.8.1.4 Class C Finish

Where a Class C finish is.indicated, fins shall be removed. Concrete surfaces shall be relatively smooth
with a texture imparted by the forms used.

3.8.2 Unformed Surfaces

In cold weather, the air temperature in areas where concrete is being finished shall not be less than 10
degrees C (50 degrees F). In hot windy weather when the rate of evaporation of surface moisture, as
determined by methodology presented in ACI 305R, may reasonably be expected to exceed 1 kg per
square meter per hour (0.2 pounds per square foot per hour); coverings, windbreaks, or fog sprays shall
be provided as necessary to prevent premature setting and drying of the surface. The dusting of ‘
surfaces with dry materials or the addition of water during finishing will not be permitted. Finished
surfaces shall be plane, with no deviation greater than 8 mm (5/16 inch) when tested with a 3.05 m
(10-foot) straightedge. Floor tolerance measurements shall be made as-soon as possible after finishing.
When forms or shoring are used the measurements shall be made prior to their removal. Surfaces shall
be pitched to drains. .

3.8.2.1 Float Finish
Slabs to receive a steel trowel finish and slabs, where indicated, shall be given a float finish. Screeding

shall be followed immediately by darbying or bull floating before bleeding water is present, to bring the
surface to a true, even plane. After the concrete has stiffened to permit the-operation and the water
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sheen has disappeared, it shall be wood floated. Lightweight concrete or concrete that portrays
stickiness shall be finished with a magnesium float in lieu of a wood float, and left free of ridges and
other projections. Care shall be exercised not to increase the bleed water while finishing the
loading/unioading slab.

3.8.2.2 Floor Hardener

Floor hardener shall be applied after the concrete has been air dried for 14 days. Three coats shall be
applied, each the day after the preceding coat was applied. For the first application, 0.454 kg (one
pound) of the silicofluoride shall be dissolved in 3.8 liters (one gallon) of water. For subsequent
applications, the solution shall be 0.908 kg (two pounds) of silicofluoride to each 3.8 liters (gallon) of
water. Floor should be mopped with clear water shortly after the preceding application has dried to
remove encrusted salts. Proprietary hardeners shall be applied in accordance with the manufacturer's
instructions. During application, area should be well ventilated. Precautions shall be taken when
applying silicofiuorides due to the toxicity of the salts. Any compound that contacts glass or aluminum
should be immediately removed with clear water.

3.8.2.3 Finish Schedule

Concrete Surface Finish Type
Vertical Exterior Exposed Class A
Vertical Unexposed ' Class C
Vertical Interior Exposed Class B
Loading/Unloading Slab Float

Crest Pad Building Slab Float

3.9 CURING AND PROTECTION
3.9.1 General

All concrete shall be cured by an approved method for the period of time given below:

Concrete with Type lll cement | 3 days
Concrete with Type |, I, IP or IS cement 7 days
Concrete with Type | or Type Il cement blended with pozzoian 7 days

Immediately after placement, concrete shall be protected from premature drying extremes in
temperatures, rapid temperature change, mechanical injury and injury from rain and flowing water. Air
and forms in contact with concrete shall be maintained at a temperature above 10 degrees C (50
degrees F) for the first 3 days and at a temperature above 0 degrees C (32 degrees F) for the remainder
of the specified curing period. Exhaust tumes from combustion heating units shall be vented to the
outside of the enclosure and heaters and ducts shall be placed and directed so as not to cause areas of
overheating and drying of concrete surfaces or to create fire hazards. All materials and equipment
needed for adequate curing and protection shall be availabie and at the site prior to placing concrete.

No fire or excessive heat shall be permitted near or in direct contact with the concrete at any time.
Curing shall be accomplished by any of the following methods, or combination thereof, as approved.
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3.9.2 Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the entire curing period. If water or
curing materials used stains or discolors concrete surfaces which are to be permanently exposed, the
concrete surfaces shall be cleaned. When wooden forms are left in place during curing, they shail be
kept wet at all times. If the forms are removed before the end of the curing period, curing shall be -
carried out as on unformed surfaces, using suitable materials. Horizontal surfaces shall be cured by
ponding, by covering with a 50 mm (2-inch) minimum thickness of continuously saturated sand, or by
covering with waterproof paper, polyethylene sheet, polyethylene-coated burlap or saturated burlap.

3.9.3 Membrane Curing

Membrane curing shall not be used on surfaces that are to receive any subsequent treatment depending
on adhesion or bonding to the concrete; except a styrene acrylate or chlorinated rubber compound
meeting ASTM C 309, Class B requirements may be used for surfaces which are to be painted or are to
receive bituminous roofing or waterproofing, or floors that are to.receive adhesive applications of resilient
flooring. The curing compound selected shall be compatible with any subsequent paint, roofing, »
waterproofing or flooring specified. Membrane curing compound shall not be used on surfaces that are
maintained at curing temperatures with free steam. Curing compound shall be applied to formed
surfaces immediately after the forms are removed and prior to any patching or other surface treatment
except the cleaning of loose sand, mortar, and debris from the surface. Surfaces shall be thoroughly
moistened with water and the curing compound shall be applied to slab surfaces as soon as the bleeding
water has disappeared, with the tops of joints being temporarily sealed to prevent entry of the compound
and to prevent moisture loss during the curing period. Compound shall be applied in a one-coat
continuous operation by mechanical spraying equipment, at a uniform coverage in accordance with the
manufacturer’s printed instructions. Concrete surfaces which have been subjected to rainfall within 3
hours after curing compound has been applied shall be re-sprayed by the method and at the coverage
specified. On surfaces permanently exposed to view, the surface shall be shaded from direct rays of the
sun for the duration of the curing period. Surfaces coated with curing compound shall be kept free of
foot and vehicular traffic, and from other sources of abrasion and contamination during the curing period.

3.10 SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for beams and similar structural
members, and machinery and equipment base plates shall be set to the proper line and elevation with
damp-pack bedding mortar, except where nonshrink grout is indicated. The thickness of the mortar or
grout shall be approximately 1/24 the width of the plate, but not less than 20 mm (3/4 inch). Concrete
and metal surfaces in contact with grout shall be ciean and free of oil and grease, and concrete surfaces
in contact with grout shall be damp and free of laitance when grout is placed.

3.10.1 Damp-Pack Bedding Mortar

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts fine aggregate having water
content such that a mass of mortar tightly squeezed in the hand will retain its shape but will crumble
when disturbed. The space between the top of the concrete and bottom of the bearing plate or base
shall be packed with the bedding mortar by tamping or ramming with a bar or rod until it is completely
filled.

3.10.2 Nonshrink Grout

Nonshrink grout shall be mixed and placed in accordance with material manufacturer's written

recommendations. Forms of wood or other suitable material shall be used to retain the grout. The grout
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shall be placed quickly and continuously, compietely filling the space without segregation or bleeding of
the mix.

3.10.3 Treatment of Exposed Surfaces

For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back 25 mm (1 inch) and immediately
covered with a parget coat of mortar consisting of 1 part portland cement and 2-1/2 parts fine aggregate
by weight, with sufficient water to make a plastic mixture. The parge coat shall have a smooth finish.

For other mortars or grouts, exposed surfaces shall be left untreated. Curing shall comply with
paragraph CURING AND PROTECTION.

3.11  CONTRACTOR QUALITY CONTROL
The Contractor shali establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited
to the following:

(1) Concrete Cylinder Strength Tests.

(2 Test For Concrete Air Entrainment.

(3) Concrete Slump Tests.
Copies in duplicate of these records and tests, as well as records of corrective-action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or
test.
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shali include the following:

Paragraph Ite SDh
03300-1.2,1.4 Concrete proportions, Strength 08

03300-3.4 Sampiling and Testing 09

Code for Type of Submittal (SD)

o1 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates

14 - Samples

18 - Records

19 - O&MManuals

- END OF SECTION -
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SECTION 05055

"WELDING, STRUCTURAL

PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S335 . : (1989) Specification for Structural Steel Buildings -
: Allowable Stress Design and Plastic Design

| AMERICAN NATIONAL STANDARDS INSTITUTE (ANS!)
ANSI 249.1 o (1988) Safety in Welding and Cutting
AMERICAN SQCIETY FOR NONDESTRUCTIVE TESTING (ASNT)
- ASNT-01 ) (1988) Recommended Practice SNT-TC-1A

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 , (1986) Symbols for Welding, Brazing and
Nondestructive Examination

AWS A3.0 ‘ (1989) Standard Welding Terms and Definitions

AWS D1.1 (1992) Structural Welding Code - Steel

WASHINGTON ADMINISTRATIVE CODE (WAC)

WAC 296-24 General Safety and Health Standards

1.2 DEFINITIONS

Definitions of welding terms shall be in accordance with AWS A3.0.

1.3 GENERAL REQUIREMENTS

The design of welded connections shall conform to AISC S335 unless otherwise indicated or specified.
Material with welds will not be accepted unless the welding is specified or indicated on the drawings or
otherwise approved by the Contracting Officer. Welding shall be as specified in this section, except
where additional requirements are shown on the drawings or are specified in other sections. Welding
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shall not be started until welding procedures, welders, welding operators, and tackers have been
qualified and the submittals approved by the Contracting Officer. Qualification testing shall be performed
at or near the work site. Each Contractor performing welding shall maintain records of the test resuits
obtained in welding procedure, welder, welding operator, and tacker performance qualifications.

14 SUBMITTALS
The following shall be submitted in accordance with Exhibit I.
SD-18 Records

A quality control plan and records of tests and inspections.

1.5 WELDING PROCEDURE QUALIFICATIONS

Except for prequalified (per AWS D1.1) and previously qualified procedures, each Contractor performing
welding shall record in detail and shall qualify the welding procedure specification for any welding
procedure followed in the fabrication of weldments. Qualification of welding procedures shall conform to

AWS D1.1.
151 Previous Qualifications

Welding procedures previously qualified by test may be accepted for this contract without requalification
if the following conditions are met: ‘

a. Testing was performed by an approved testing laboratory, technical consultant, or the
Contractor's approved quality control organization. »

b. The qualified welding procedure conforms to the requirements of this specification and'is
applicable to welding conditions encountered under this contract.

c. The welder, welding operator, and tacker qualification tests conform to the requirements
of this specification and are applicable to welding conditions encountered under this
contract. ;

1.5.2 Prequalified Procedures

Welding procedures which are considered prequalified as specified in AWS D1.1 will be accepted
without further qualification.

1.6 WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION

Each welder, welding operator, and tacker assigned to work on this contract shall be qualified in
accordance with the applicable requirements of AWS D1.1 and as specified in this section. Welders,

welding operators, and tackers who make acceptable procedure qualification test welds will be
considered qualified for the welding procedure used.
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1.6.1 Previous Qualifications

At the discretion of the Contracting Officer, welders, welding operators, and tackers qualified by test
within the previous 6 months may be accepted for this contract without requalification if all the following
conditions are met: ‘

a. Copies of the welding procedure specifications, the procedure qualification test records,
and the welder, welding operator, and tacker qualification test records are on file with the
Contractor.

b. Testing was performed by an approved testing laboratory, technical consultant, or the

Contractor’s approved .quality control organization.

C. The previously qualified welding procedure conforms to the requirements of this
specification and is applicable to welding conditions encountered under this contract.

d. The welder, welding operator, and tacker qualification tests conform to the requirements
of this specification and are applicable to welding conditions encountered under this
contract. :

1.6.2 Certificates

The welder, welding operator, or tacker certification shall state the type of welding and positions for
which the welder, welding operator, or tacker is qualified, the code and procedure under which the
individual is qualified, the date qualified, and the name of the firm and person certifying the qualification
tests. The certification shall be kept on file with the Contractor. The certification shall be kept current for
the duration of the contract. '

1.6.3 Renewal of Qualification
Requalification of a welder or weldin>g operator shall be required under any of the following conditions:

a. It has been more than 6 months since the welder or welding operator has used the
specific welding process for which he is qualified.

b. There is specific reason to question the welder or welding operator's ability to make
welds that meet the requirements of these specifications.

c. The welder or welding operator was qualified by an employer other than those firms
performing work under this contract, and a qualification test has not been taken within
the past 12 months.

d. A tacker who passes the qualification test shall be considered eligible to perform tack
welding indefinitely in the positions and with the processes for which he is qualified,
unless.there is some specific reason to question the tacker’s ability. In such a case, the
tacker shall be required to pass the prescribed tack welding test.

1.7 INSPECTOR QUALIFICATION

Inspection and nondestructive testing personnel shall be qualified in accordance with the requirements
of ASNT-01 for Levels | or Il in the applicable nondestructive testing method. The inspector may be
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supported by assistant welding inspectors who are not qualified to ASNT-01, and assistant inspectors
may perform specific inspection functions under the supervision of the qualified inspector.
1.8 SYMBOLS

Symbois shall be in accordance with AWS A2.4, unless otherwise indicated.

1.9 SAFETY

Safety precautions during welding shall conform to ANSI Z49.1 and OSHA 1926.
PART 2 PRODUCTS

2.1 WELDING EQUIPMENT AND MATERIALS
All welding equipment, electrodes, welding wire, and fluxes shall be capable of producing satisfactory

welds when used by a qualified welder or welding operator performing qualified welding procedures. All
welding equipment and materials shall comply with the applicable requirements of AWS D1.1.

PART 3 EXECUTION

3.1 WELDING OPERATIONS
3.1.1 Requirements

Workmanship and techniques for welded construction shall conform to the requirements of AWS D1.1
and AISC S335. When AWS D1.1 and the AISC S335 specification conflict, the requirements of AWS
D1.1 shall govern. N

3.1.2 Identification
Welds shall be identified in one of the following ways:

a. Written records shall be submitted to indicate the location of welds made by each welder,
welding operator, or tacker.

b. Each welder, welding operator, or tacker shall be assigned a number, letter, or symbol to
identify welds made by that individual. The Contracting Officer may require welders, welding
operators, and tackers to apply their symbol next to the weld by means of rubber stamp,
felt-tipped marker with waterproof ink, or other methods that do not cause an indentation in the
metal. For seam welds, the identification mark shall be adjacent to the weld at 1 meter (3-foot)
intervals. ldentification with die stamps or electric etchers shall not be allowed.
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3.2 QUALITY CONTROL

| Testing shall be done by an approved inspection or testing laboratory or technical consultant, or if
approved by the Contracting Officer, the Contractor's inspection and testing personnel may be used
instead of the commercial inspection or testing laboratory or technical consultant. The Contractor shall
perform visual and radiographic,magnetic particle, inspection to determine conformance with paragraph
STANDARDS OF ACCEPTANCE. Procedures and techniques for inspection shall be in accordance
with applicable requirements of AWS D1.1, except that in radiographic inspection only film types
designated as “fine grain," or "extra fine," shall be employed.

3.3 STANDARDS OF ACCEPTANCE

Dimensional tolerances for welded construction, details of welds, and quality of welds shall be in
accordance with the applicable requirements of AWS D1.1 and the contract drawings. Nondestructive
testing shall be by visual inspection, radiographic, and magnetic particle, methods. The minimum extent
of nondestructive testing shall be a random 25 percent of welds or joints.

3.3.1 Nondestructive Examination

The welding shali be subject to inspection and tests in the mill, shop, and field. Inspection and tests in
the mill or shop will not relieve the Contractor of the responsibility to furnish weldments of satisfactory
quality. When materials or.workmanship do not conform to the specification requirements, the
Government reserves the right to reject material or workmanship or both at any time before final
acceptance of the structure containing the weldment. :

3.3.2 DESTRUCTIVE TESTS

When metallographic specimens are removed from any part of a structure, the Contractor shall make
repairs. The Contractor shall employ qualified welders or welding operators, and shali use the proper
joints and welding procedures, including peening or heat treatment if required, to develop the full
strength of the members and joints cut and to relieve residual stress.

34 GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for quality control, the Government
will perform inspection and testing for acceptance to the extent determined by the Contracting Officer.
The costs of such inspection and testing will be borne by the Contractor if unsatisfactory welds are
discovered, or by the Government if the welds are satisfactory. The work may be performed by the
Government’s own forces or under a separate contract for inspection and testing. The Government
reserves the right to perform supplemental nondestructive and destructive tests to determine compliance
with paragraph STANDARDS OF ACCEPTANCE.

3.5 CORRECTIONS AND REPAIRS

When inspection or testing indicates defects in the weld joints, the welds shall be repaired using a
qualified welder or welding operator as applicable. ‘Corrections shall be in accordance with the
requirements of AWS D1.1 and the specifications. Defects shall be repaired in accordance with the
approved procedures. Defects discovered between passes shall be repaired before additional weld
material is deposited. Wherever a defect is removed and repair by welding is not required, the affected
area shall be blended into the surrounding surface to eliminate sharp notches, crevices, or corners.
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After a defect is thought to have been removed, and before rewelding, the area shall be examined by
suitable methods to insure that the defect has been eliminated. Repair welds shall meet the inspection
requirements for the original welds. Any indication of a defect shall be regarded as a defect, unless
reevaluation by nondestructive methods or by surface conditioning shows that no unacceptable defect is
present.

3.6 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract

requirements and shall maintain records of his quality control for all operations including but not limited
to the following:

(N All weld procedure specifications

(2) Procedure qualifications test records.

(3) Welder, Welding operator, or tacker qualification test records or renewals.
(4 Nondestructive or destructive material tests or examinations.

(5) Correction or repair records."

Copies in duplicate of these records and tests, as well as records of corrective action taken when resuits
are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or
test.
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PART 4 SUBMITTAL SUMMARY

4.1 SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the foliowing:

Paragraph ite _ _ | SsD
05055-3.2 Quality Control Plan 18
05055-3.3 Inspection and Tests - 18

Code for Type of Submittal (SD)

03] - Data

04 - Drawings

06 - instructions

07 - Schedules

08 - Statements

09 - Reports

13 - Certificates.

14 - Samples

18 - Records

19 - O & M Manuals

- END OF SECTION -
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SECTION 05120

STRUCTURAL STEEL
PART 1 GENERAL

1.1 REFERENCES

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

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC-M016 (1989) Maﬁual of Steel Construction Allowable Stress
Design, 9th Edition

AISC S303 (1992) Code of Practice for Steel Buildings and Bridges

AISC 8329 (1986) Allowable Stress Design Specification for
Structural Joints Using ASTM A325 or ASTM A490
Bolts . ’

AISC S335 (1989) Specification for Structural Steel Buildings -

Allowable Stress Design and Plastic Design

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTMA 6 ' (1990a) Rolied Steel Plates, Shapes, Sheet Piling, and
Bars for Structural Use A '

ASTM A 36 (1991) Structural Steel

ASTM A 242 (1991a) High-Strength Low-Alloy Structural Steel

ASTM A 307 ' (1991) Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength

ASTM A 325 (1991c) Structural Bolts, Steel, Heat Treated, 120/105
ksi Minimum Tensile Strength

ASTMA563 (1991c) Carbon and Alloy Stee! Nuts

ASTM F 436 (1991) Hardened Steel Washers

ASTM F 844 (1990) Washers, Steel, Plain (Flat), Unhardened for
General Use

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.21.1 ' (1990) Lock Washers (inch Series)

05120-2



0600X-SP-C0056, REV. C

ASME B46.1 (1985) Surface Texture (Surface Roughness, Waviness
and Lay)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1986) Symbols for Welding, Brazing and
Nondestructive Examination

AWS D1.1 (1992) Structural Welding Code - Steel

STEEL STRUCTURES PAINTING COUNCIL (SSPC)
SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw Linseed Oil

and Alkyd Primer (without Lead and Chromate
Pigments)

12 GENERAL REQUIREMENTS
Structural steel fabrication and erection shall be performed by an organization experienced in structural
steel work of equivalent magnitude. The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural members. Connections, for any part of the structure
not shown on the contract drawings, shall be considered simple shear connections and shall be
designed and detailed in accordance with AISC-M016. Substitution of sections or modification of
connection details will not be accepted unless approved by the Contracting Officer. AISC S335 shall
govern the work. Welding shall be in accordance with AWS D1.1. High-strength bolting shall be in
accordance with AISC S328.
13 SUBMITTALS
The following shall be submitted in accordance with Exhibit I.

SD-04 Drawings
Shop and erection details including members (with their connections) not shown on the contract
drawings. Welds shall be indicated by standard welding symbols in accordance with AWS A2.4.
14 STORAGE
Material shall be stored out of contact with the ground in such manner and location as will minimize
deterioration. '

PART 2 PRODUCTS

2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel

Carbon grade steel shall conform to ASTM A 36.
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22 HIGH STRENGTH BOLTS

High strength bolts shall conform to ASTM A 325.

23 CARBON STEEL BOLTS

" Carbon steel bolts shalll conform to ASTM A 307, Grade A.

2.4 CARBON STEEL NUTS

Carbon steel nuts shall conform to ASTM A 563, Grade A, Hex.

25 WASHERS

Piain washers shall conform to ASTM F 844, Other types, when reqmred shall conform to ASME
B18.21.1.

PART 3 EXECUTION

3.1 FABRICATION

Fabrication shall be in accordance with the applicable provisions of the AISC S335. Fabrication and
assembly shall be done in the shop to the greatest extent possible. The fabricating plant shall be
certified under the AISC quality certification program for Category | supplement structural steelwork.
Compression joints depending on contact bearing shall have a surface roughness not in excess of 12.7
micrometer (500 micro inches) as determined by ASME B46.1, and ends shall be square within the
tolerances for milled ends specified in ASTM A 6. Structural steelwork, except surfaces of steel to be
encased in concrete, surfaces to be field welded and contact surfaces of friction-type high-strength
bolted connections shall be prepared for painting in accordance with the AISC S335 and primed with the
specified paint.

3.2 ERECTION
Erection of structural steel shall be in accordance with the applicable provisions of the AISC S335.

3.2.1 Connections

Anchor bolts and other connections between the structural steel and foundations shall be provided and
shall be properly located and built into connecting work.

3.2.2 Base Plates and Bearing Plates

Column base plates for columns and bearing plates for beams, girders, and similar members shall be
provided. Base plates and bearing plates shall be provided with full bearing after the supported
members have been plumbed and properly positioned, but prior to placing superimposed loads.
Separate setting plates under column base plates will not be permitted. The area under the plate shall
be damp-packed solidly with bedding mortar, except where non-shrink grout is indicated on the
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drawings. Bedding mortar and grout shall be as specified in Section 03300 CONCRETE FOR
BUILDING CONSTRUCTION.

3.2.3 Field Welded Connections
Field welded structural connections shall be completed before load is applied.
3.2.4 Field Priming
After erection, the field bolt heads and nuts, field welds, and any abrasions in the shop coat shall be
cleaned and primed with paint of the same quality as that used for the shop coat.
3.3 CONTRACTOR QUALITY CONTROL
The Contractor shall establish and maintain a quality control system to assure compliance with contract
requirements and shall maintain records of his quality control for all operations including but not limited
to the following:
(1) Certified copies of welder qualification test records.
Copies in duplicate of these records and tests, as well as records of corrective action taken when results

are unsatisfactory, shall be furnished to the Contracting Officer within 1 working day of the inspection or
test.
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PART 4 SUBMITI'AL SUMMARY

41  SUMMARY OF SUBMITTALS

Submittals to be furnished by the Contractor shall include the following:

Paragraph ltem SD
05120-1.3 Shop and Erection drawings Showing 04

dimension, connection, Welds

Code for Type of Submittal (SD)

o1 - Data

04 - Drawings

06 - Instructions

07 - Schedules

08 - Statements

09 - Reports

13 . - Certificates

14 - Samples

18 - Records

19 - O & M Manuals

- END OF SECTION -

* % %k %k %
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3.3 CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control system to assure compliance with contract
requit  ents and shall maintain records of his quality control for ali operations inciuding but not limited
to the following:

(1) Inspection of material delivered to the project site against approved material data.
(2) Storage and handling of materials.
(3) Installation as indicated.

Cobies in duplicate of these records as well as records of corrective action taken when results are

ur ory, all be furnished to the Contracting Officer within 1 working day of the inspection or test.
PART 4 SUBMITTAL St IMARY (Not Applicable)
- END OF SECTION -
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SECTION 16375

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

PART 1 GENERAL

1.1 F ‘ERENCES

The publi  ons listed below form a part of this specification to the extent referenced. The ublications
are referr 0 in the text by basic designation only.

AMERICAN NATIONAL STANDARDS INL .. TUTE (ANSI)

ANS| C2 (1993) National Electrical Safety Code
AM  C80.1 (1990) Rigid Steel Conduit - Zinc Coated
ANSI C119.1 (1986) Sealed insulated Underground Connector

Systems Rated 600 Volts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM B 8 (1990) Concentric-Lay-Stranded Copper Conductors,

Hard, Medium-Hard, or Soft
ASTM B 117 (1990) Salt Spray (Fog) Testing
FEDERAL SPECIFICATIONS (FS)
FS W-S-610 (Rev E) Splice Connectors

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)

IEEE Std 81 (1983) Guide for Measuring Earth Resistivity, Ground
impedance, and Earth Surface Potentials of a Ground
System

IEEE Std 100 (1988) IEEE Standard Dictionary of Electrical and

Electronics Terms
NATIONAL ELECTRICAL MANL ACTUREF ASSOCIATION (NEMA)

NEMA FB 1 (1988) Fittings, Cast Metal Boxes, and Conduit Bodies
for Conduit and Cable Assemblies

16375-2
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DRAWNG NO.

[ v, wo.

0600X-DD-£0044 | C |

NOTES

EXISTING AR MONITORING e

STATION NO. 3 STATION NO. 3

- — 4. PROVIDE 4 JERSEY BARRES AROUND
- % PB-PNIT AND EACH NEW LIGHT POLE.
. - ) 5. ALL PULL BOXES ARE EXISTING EXCEPT PB-STNM,
CLECTRCAL L PB-STNS, PB-PTN4 AND PB-PTNS.
SUBSTATION LIGHT CONNECTIONS TO BE AS FOLLDWS
A -~ : - . oo
PB-PN Lo . o PEPNA - PB-PN5™ - -
" -k ; iy ot oo : 1LIGHT - PHASE AC
oo ® PH-SN4 BH-sNs : 0
LIGHT CONNECTIONS TO BE AS FOLLOWS
1LIGHT - PHASE BC
PoPWI
PB SWI1 G
PE-PWZ | m
PB SW2 0600X-DD-E0042 0600X-DD-E0042
e —
e .
e - PN
c ‘_ EXISTING LOOP FEED
rg W3 \ PB-STNI * PB-STNZ
PB-PW3 PE-PTNI W PB-PIN2
. AR
. LEGEND
EXISTING
¢ CELL 1CONTROL 8ULONG NEW
CREST FAD
PB-PW4 - .
PB w4 ° ) N R | 1007
TS W REVIEW SUBMITTAL
N | NOT FOR CONSTRUCTION
QL P e— |
: : | A
4 -
Y » 5 | [\ |v2osee | s3UED FOR 100X DESIN REVEW POH [wow | s |un
I AWWD7 BSSUED FOR 60X DESION REVEW PDH |MOM | SL | LHA
PB PW5 4 B | A ©/7/87 | SSUED FOR 30X DESICN REVEW PoH Mo | S | LA
A ooy | -] P % | == el |
’ CELL 1 | o
| U.S. DEPARTMENT OF ENERGY
DOE FIELD OFFICE, RICHLAND
| HANFORD ENVIRONMENTAL RESTORATION PROGRAM

1. ALL PULL BOXES SHALL BE 30" W x 48" L x 40" D
(INSIDE DIMENSIONS) UNLESS OTHERWISE NOTED

2 AL CONDUITS TO BE CONCRETE ENCASED
UNLESS SPECIFIED OTHERWISE.

{3} conpuIT MCL-138 FROM PB-PN7 TO AR MONITORING

STATION IS NOT CONCRETE ENCASED.

WATCH LINE  SEE DRAWNG £0045
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