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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

This Amendment R0005 to Solicitation No. W912DW-04-R-0015 entitled “ JP-8 Bulk Fuel
Tanks at McChord Air Force Base, Washington,” issued as follows.

A) PROPOSAL DUE DATE & TIME:
The Proposal due date and time have been extended to: 29 July 2004,
NLT 2:00:00 PM Local Time (seerevised Standard Form 1442).

B) Replacement of Section 09973 INTERIOR COATING OF WELDED STEEL PETROLEUM
FUEL TANKS n its entirety with new section 09973.

C) Revision to Section 15060 PIPE, MANUAL VALVES, AND FITTINGS, FUELING
SYSTEM at paragraph 3.1.3.

D) NOTICE TO OFFEROR’S:
Offerors must acknowledge receipt of this amendment by number and date on Standard Form
1442 block 19 submitted with proposal or by telegram.

E) The attached revised specification sections supersede and replace the corresponding
specification sections. Specification changes are generally identified, for convenience, by
strikeout for deletions, and underlining of text for additions. All portions of the revised or new
pages shall apply whether or not changes have been indicated.

F) All other terms and conditions of the solicitation remain unchanged.

Enclosures:

1) Revised Standard Form 1442

2) Replacement Section 09973 INTERIOR COATING OF WELDED STEEL PETROLEUM
FUEL TANKS

3) Revised Section 15060 PIPE, MANUAL VALVES, AND FITTINGS, FUELING SYSTEM
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Furnish all labor, materials and equipment and perform all work for JP-8 Bulk Fuel Tanks McChord Air Force Base, Washington
in accordance with the attached Contract Clauses, Special Clauses, Technical Specifications and Drawings.
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local time 29 July 2004 (date). If this is a sealed bid solicitation, offers will be publicly opened at that time. Sealed envelope

containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B. An offer guarantee |X| is, |:| is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by reference.

D. Offers providing less than 120 calendar days for Government acceptance after the date offers are due will not be considered and will
be rejected.

NSN 7540-01-155-3212 1442-103 STANDARD FORM 1442 (REV. 4-85) (EG)
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minimum requirement stated in 13D. Failure to insert any number means the offeror accepts the minimum in Item 13D.)

AMOUNTS > See Page 00010-5

18. The offeror agrees to furnish any required performance and payment

bonds.

19. ACKNOWLEDGEMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

SECTION 09973

INTERIOR COATING OF WELDED STEEL PETROLEUM FUEL TANKS
09/01

PART 1 GENERAL
Coat interior floor portions and 40 inches up the side of a two new welded
80,000 bbl steel petroleum fuel storage tanks. Contractor shall coat all
steel piping on the interior of the steel tank. Do not coat any aluminum,
galvanizes or stainless steel surfaces. Contractor shall protect all
aluminum, API Name Plates, grounding plates, galvanized and stainless steel
items from overspray.
# Size of Tank Height Radius
2ea 80,000 bbl 51'-3" 56"
On Option 5 Contractor shall coat remaining sides and ceilings to include

any steel items attached to the shell and ceiling. Contactor shall not
coat any aluminum, galvanized surfaces or stainless steel surfaces.

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 the
basic designation only.
AMERICAN PETROLEUM INSTITUTE (API)
API Std 650 (1998) Welded Steel Tanks for 0il Storage

API Std 653 (1997 Am. 2) Tank Inspection, Repair,
Alteration, and Reconstruction

ASTM INTERNATIONAL (ASTM)

ASTM D 3276 (1996) Standard Guide for Painting
Inspectors (Metal Substrates)

ASTM D 3925 (1991) Sampling Liquid Paints and Related
Pigmented Coatings

ASTM D 4285 (1999) Indicating 0il or Water in
Compressed Air

ASTM D 4417 (1993; R 1999) Field Measurement of
Surface Profile of Blast Cleaned Steel

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.134 Respiratory Protection

29 CFR 1910.1000 Air Contaminants

SECTION 09973 Page 1
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043
29 CFR 1910-SUBPART Z Toxic and Hazardous Substances
29 CFR 1926.59 Hazard Communication
U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FED-STD-595 (Rev. B) Colors Used in Government
Procurement
U.S. DEPARTMENT OF DEFENSE (DOD)
MIL-A-22262 (Rev. B) Abrasive Blasting Media Ship Hull
Blast Cleaning
MIL-DTL-24441 (Rev. C; Supp. 1) Paint, Epoxy-Polyamide
MIL-DTL-24441/29 (Rev. A) Paint, Epoxy-Polyamide, Green
Primer, Formula 150, Type IV
MIL-DTL-24441/31 (Rev. A) Paint, Epoxy-Polyamide, White,
Formula 152, Type IV
NACE INTERNATIONAL (NACE)
NACE RP0178 (1995) Fabrication Details, Surface Finish

Requirements, and Proper Design
Considerations for Tanks and Vessels to be
Lined for Immersion Service

NACE RP0188 (1999) Discontinuity Testing of Protective
Coatings

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC AB 2 (1999) Cleanliness of Recycled Ferrous
Metallic Abrasives

SSPC AB 3 (1997) Newly Manufactured or
Re-Manufactured Steel Abrasives

SSPC Guide to VIS 1 (1989) Guide to Visual Standard for
Abrasive Blast Cleaned Steel

SSPC VIS 1 (1989) Visual Standard for Abrasive Blast
Cleaned Steel (Standard Reference
Photographs)

SSPC SP COM (2000) Surface Preparation Commentary

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 5 (1994) White Metal Blast Cleaning

SSPC SP 7 (1994) Brush-0Off Blast Cleaning

SSPC PA 1 (2000) Shop, Field, and Maintenance
Painting

SSPC PA 2 (1997) Measurement of Dry Paint Thickness

SECTION 09973 Page 2
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

with Magnetic Gages

SSPC Guide 12 (1998) Guide for Illumination of

Industrial Painting Projects

SSPC QP 1 (1998) Evaluating Qualifications of

1.2

Painting Contractors (Field Application to
Complex Industrial Structures)

DEFINITIONS

Definitions are provided throughout this Section, generally in the Article
where used, and denoted by capital letters. The following definitions are
used throughout this Section:

1.3

a. CEILING - interior tank surfaces that extend from the
horizontal plane at the designated maximum fuel line upward,
including the upper portion of the tank shell (walls), columns,
structural steel, the underside of the roof plates and other steel
components in this area.

b. SHELL - interior tank surfaces that extend along the vertical
tank walls between the horizontal planes approximately 40 inches
above the shell to bottom joint upward to the horizontal plane at
the designated fuel line, including columns, wall plates, and
other steel components in this area.

c. FLOOR - interior tank surfaces below the horizontal plane
approximately 40 inches above the shell to bottom joint, including
columns, wall plates, piping, pipe supports, bottom plates, and
other steel components in this area.

SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-04 Samples

Specification and Proprietary Paints; G-AO

a. The Contractor shall submit coating components and thinners
samples. Contractor shall ship samples to the Government Lab of
all Military paints. For products that are specified to be
applied in accordance with the manufacturer's recommendations the
Contractor shall submit the paint producers product data sheet or
other written instructions for those products to include mix
ratios.

SD-05 Design Data

Environmental Control System; G-AO

Use of Door Sheet Access Way; G-AO

SD-06 Test Reports

Coating Sample Test Reports; G-AO

SECTION 09973 Page 3
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

1.

1

1

Abrasive Sample Test Reports; G-AO
Daily Inspection Reports; G-AO

Recycled Metallic Abrasive Field Test Reports (Daily and Weekly) ;
G-AO

SD-07 Certificates
Work Plan; G-2A0
Qualifications of Certified Industrial Hygienist (CIH); G-AO
Qualifications of Testing Laboratory for Coatings; G-AO
Qualifications of Testing Laboratory for Abrasive; G-AO
Qualifications of Coating Contractors; G-AO
Qualifications of Coating Manufacturer's Representative; G-AO
Roof Joint Sealant Materials; G-AO
Roof Joint Sealant Compatibility; G-AO
Epoxy Coating Materials; G-AO
Non-metallic Abrasive; G-AO
Metallic Abrasive; G-AO
SD-08 Manufacturer's Instructions
Roof Joint Sealant Instructions; G-AO
Coating System Instructions; G-AO
SD-11 Closeout Submittals
Disposal of Used Abrasive; G-AO
Inspection Logbook; G-AO

4 QUALITY ASSURANCE

4.1 Design Data

.4.1.1 Environmental Control System

Submit design details of the proposed environmental control system to
include ventilation, humidity control, and temperature regulation. Provide
calculations for humidity control during separate surface preparation and
coating application procedures, ventilation requirements during coating
application, and maximum allowable coating application rates to coincide
with ventilation. Include basis of design data on local conditions.
Provide equipment layout sketches and procedures showing function of each
piece of equipment and fail-safe measures. A Certified Industrial
Hygienist shall approve calculations, work procedures and personal
protective equipment.

SECTION 09973 Page 4
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

1.4.1.2 Use of Door Sheet Access Way

If use of a door sheet access way is desired, submit design drawings and
calculations that address all aspects of the door sheet opening in
accordance with API Std 653 and API Std 650, including cutting of door
sheet, tank stabilization, door sheet replacement, weld testing, and final
acceptance. A registered engineer shall approve all calculations and
procedures.

1.4.2 Test Reports
1.4.2.1 Recycled Metallic Abrasive Field Test Reports (Daily and Weekly)

Submit test results from independent laboratory of daily and weekly Quality
Control testing required by SSPC AB 2.

1.4.3 Certificates
1.4.3.1 Work Plan

Submit a written plan describing in detail all phases of the coating
operations. Address work sequencing, surface preparation, coating
application, recoat and cure time projections, as well as how each step
will be controlled, tested, and evaluated. Describe equipment and methods
used to measure tank temperatures and humidity. Provide detailed
procedures, including manufacturer's instructions, for repairing defects in
the coating film such as runs, drips, sags, holidays, overspray, etc.
Address safety measures, work scheduling based on expected weather
condition extremes, and record keeping. Describe method of floating pan
installation after tank lining has been applied and cured, how the coated
floor and shell surfaces will be protected during pan installation, and how
damaged coating will be repaired after pan installation. Describe how the
floating pan will be protected, and procedures for evaluating and repairing
damage to pan.

1.4.3.2 Qualifications of Certified Industrial Hygienist (CIH)

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party CIH. Submit documentation that hygienist is
certified by the American Board of Industrial Hygiene in comprehensive
practice, including certification number and date of
certification/recertification. Provide evidence of experience with hazards
involved in industrial coating application work.

1.4.3.3 Qualifications of Testing Laboratory for Coatings

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that employees performing
testing are qualified.

1.4.3.4 Qualifications of Testing Laboratory for Abrasive
Submit name, address, telephone number, FAX number, and e-mail address of

the independent third party laboratory selected to perform testing of
abrasive for compliance with specification requirements. Submit

SECTION 09973 Page 5
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

documentation that laboratory has experience in testing samples of abrasive
for conformance with specifications, and that employees performing testing
are qualified.

1.4.3.5 Qualifications of Coating Contractors

All contractors and subcontractors that perform surface preparation or
coating application shall be certified by the Society for Protective
Coatings (formerly Steel Structures Painting Council) (SSPC) to the
requirements of SSPC QP 1 prior to contract award, and shall remain
certified while accomplishing any surface preparation or coating
application. The painting contractors and painting subcontractors must
remain so certified for the duration of the project. If a contractor's or
subcontractor's certification expires, the firm will not be allowed to
perform any work until the certification is reissued. Requests for
extension of time for any delay to the completion of the project due to an
inactive certification will not be considered and liquidated damages will
apply. Notify the Contracting Officer of any change in contractor
certification status.

1.4.3.6 Qualifications of Coating Manufacturer's Representative

Evidence of experience and training of the Coating Manufacturer’s
Representative (s) shall include literature documenting name, phone number
and address, a statement from the coating manufacturer certifying that the
representative has successfully completed all of the manufacturer’s
training for material storage, mixing, application, and testing, and has
been directly involved in evaluation and application of industrial coatings
on a minimum of 10 steel structures within the last 5 years, and is not an
employee of the Contractor. The manufacturer's representative shall advise
on surface preparation, inspections, surface repair materials and methods,
material handling, batching and mixing, application, curing, and testing.

1.4.3.7 Epoxy Coating Materials
Provide manufacturer's certification that the epoxy lining materials are
currently approved by the Naval Sea Systems Command and listed on the
Qualified Products Lists (QPL) for the specified materials.

1.4.3.8 Non-metallic Abrasive
Provide manufacturer's certification that the materials are currently
approved by the Naval Sea Systems Command and listed on the Qualified
Products Lists (QPL) for the specified materials.

1.4.3.9 Metallic Abrasive

Provide manufacturer's certification of conformance to contract
requirements and provide copies of test results.

1.4.4 Product Data

1.4.4.1 Roof Joint Sealant Instructions
Submit manufacturer's printed instructions including detailed mixing and
application procedures, minimum and maximum application temperatures, and

curing procedures. Include Materials Safety Data Sheets (MSDS) for
materials to be used at the job site in accordance with 29 CFR 1926.59.

SECTION 09973 Page 6
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

1.4.4.2 Coating System Instructions

Submit manufacturer's printed instructions including detailed mixing and
application procedures, number and types of coats required, minimum and
maximum application temperatures, and curing procedures. Include Materials
Safety Data Sheets (MSDS) for materials to be used at the job site in
accordance with 29 CFR 1926.59.

1.5 DELIVERY AND STORAGE

Ship, store, and handle materials in accordance with SSPC PA 1, and as
modified in this Section. Maintain temperature in storage spaces between
40 and 75 degrees F, and air temperature more than 5 degrees F above the
dew-point at all times. Inspect materials for damage prior to use and
return non-compliant materials to manufacturer. Remove materials with
expired shelf life from government property immediately and notify the
Contracting Officer. Expired materials may be returned to manufacturer,
tested, and if compliant, issued a shelf life extension.

1.6 COATING HAZARDS

Ensure that employees are trained in all aspects of the safety plan.
Specified coatings may have potential health hazards if ingested or
improperly handled. The coating manufacturer's written safety precautions
shall be followed throughout mixing, application, and curing of the
coatings. During tank cleaning, cleanup, surface preparation, and paint
application phases, ensure that employees are protected from toxic and
hazardous chemical agents which exceed concentrations in 29 CFR 1910.1000.
Comply with respiratory protection requirements in 29 CFR 1910.134. The
CIH shall approve work procedures and personal protective equipment.

1.7 WORK SEQUENCE
Coat tank interior following tank tightness testing.
1.8 JOB SITE REFERENCES

Make available to the Contracting Officer at least one copy each of API Std
653, ASTM D 3276, ASTM D 3925, ASTM D 4285, ASTM D 4417, NACE RP0178 and
companion visual comparator, NACE RP0188, SSPC SP COM, SSPC SP 1, SSPC SP 7,
SSPC SP 5, SSPC PA 1, SSPC PA 2, SSPC Guide 12, SSPC Guide to VIS 1, SSPC
VIS 1, and an SSPC Certified Contractor Evaluation Form at the job site.

1.9 PRE-APPLICATION MEETING

After approval of submittals but prior to the initiation of coating work,
Contractor representatives, including at a minimum, project superintendent
and QC manager, paint foreman, Contracting Officer representativesg, coating
inspector, and coating systems manufacturer's representative shall have a
pre-application coating preparatory meeting. This meeting shall be in
addition to the pre-construction conference. Specific items addressed
shall include: work plan, safety plan, inspection standards, inspector
qualifications and tools, test procedures, environmental control system,
safety plan, and test logs. Notify Contracting Officer at least ten days
prior to meeting.

SECTION 09973 Page 7
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CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

1.10 SAMPLING AND TESTING

Samples shall be submitted to US Army CERL, ATTN: Paint Laboratory, 2902
Farber Drive, Champaign, IL 61821. The Contractor shall allow at least 30
days for sampling and testing. Sampling may be at the jobsite or source of
supply. The Contractor shall notify the Contracting Officer when the paint
and thinner are available for sampling. Sampling of each batch shall be
witnessed by the Contracting Officer unless otherwise specified or
directed. A l-quart 1 liter sample of paint and thinner shall be submitted
for each batch proposed for use. The sample shall be labeled to indicate
formula or specification number and nomenclature, batch number, batch
quantity, color, date made, and applicable project contract number.
Shipping will be performed by the Contractor to the above laboratory.
Shipping costs shall be paid by the contractor. Paint samples shall be
shipped to all Federal, State and Local regulations. Costs for retesting
rejected material will be deducted from payments to the Contractor at the
rate of $500 dollars for each paint sample retested and 500 dollars for
each thinner retested.

PART 2 PRODUCTS
2.1 ROOF JOINT SEALANT

Industrial grade, two component, minimum 95 percent solids by volume,
polysulfide type caulking material that has a minimum history of 10 years
acceptable service in fuel tanks. Sealant shall be compatible with the
epoxy primer and suitable for direct application to prepared steel
surfaces. Sealant shall contain no more than 0.06 percent by weight Lead ,
no more than 0.06 percent by weight Cadmium, and no more than 0.00 percent
by weight Chromium.

2.2 COATING SYSTEM

Alternate systems or products will not be considered. All primer,
intermediate, and topcoat materials shall be manufactured by one
manufacturer. The entire coating system is intended to be applied in the
field. Alternatively, surface preparation may be accomplished in the shop,
following all temperature, humidity, and testing requirements listed
herein, followed by an application of a hold-primer. Upon completion of
field fabrication, all shop-applied coatings shall be removed, surfaces
prepared to SSPC SP 5, and the specified coating system applied. Adjust
all shop preparation to avoid conflicts with final surface preparation
requirements.

2.2.1 Epoxy Primer, Intermediate, and Topcoats
The epoxy coating materials shall be approved by the Naval Sea Systems
Command and listed on their current Qualified Products List (QPL) for the
specified materials.

2.2.1.1 Epoxy Primer Coat
Epoxy polyamide, MIL-DTL-24441/29 (Formula 150, Type IV, Green).

2.2.1.2 Epoxy Intermediate Coat
Epoxy polyamide, MIL-DTL-24441/31 (Formula 152, Type IV, White (Tinted)).

Tint to approximately FED-STD-595 color number 27778 parchment using

SECTION 09973 Page 8
WO912DW-04-R-0015 R0O005



CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

pigment dispersions prepared for epoxy paint tinting. Manufacturer shall
tint material and appropriately label. All other requirements of this
Military Specification apply.

2.2.1.3 Epoxy Topcoat
Epoxy polyamide, MIL-DTL-24441/31 (Formula 152, Type IV, White).
2.3 COATING SAMPLE COLLECTION AND SHIPPING KIT

Provide a kit that contains one quart can for the base of each coating
material, an appropriately sized can for each activator, dipping cups for
each component to be sampled, a shipping box sized for the samples to to be
shipped, and packing material. Mark cans for the appropriate component.
Provide shipping documents, including either pre-paid shipping or a shipper
number that can be used by the Contracting Officer to arrange pickup,
addressed to the approved coating testing laboratory.

2.4 ABRASIVE SAMPLE COLLECTION AND SHIPPING KIT

Provide a kit that contains one suitable plastic bag or container for each
sample to be collected. Mark containers for the appropriate component.
Provide shipping documents, including either pre-paid shipping or a shipper
number that can be used by the Contracting Officer to arrange pickup,
addressed to the approved coating testing laboratory.

2.5 SOLUBLE SALTS TEST KITS

2.5.1 Test Kit for Measuring Chlorides on Steel Surfaces
Provide test kits called CHLOR*TEST, as manufactured by CHLOR*RID
International Inc. of Chandler, Arizona (www.chlor-rid.com) or equal. An

"equal" test kit shall meet the following requirements:

a. Kit contains all materials,supplies, tools and instructions for
field testing and on-site quantitative evaluation;

b. Kit extract solution is acidic, factory pre-measured, pre-packaged,
and of uniform concentration;

c. Kit components and solutions are mercury free and environmentally
friendly;

d. Kit contains a factory sealed titration device;
e. Kit contains new materials and solutions for each test;

f. Test container (vessel, sleeve, cell. etc.) creates a sealed,
encapsulated environment during chloride ion extraction;

g. Test container is suitable for testing the following steel surfaces:
horizontal (up/down configuration), vertical, flat, curved, smooth,
pitted, and rough;

h. Kit uses test container, with resulting chloride ion extract
solution, as the titration container;

i. Chloride ion concentration is directly measured in micrograms per
square centimeter without using either conversion charts or tables.
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2.6 ABRASIVE

The referenced abrasive specifications have maximum limits for soluble
salts contamination, however, this maximum level of contamination does not
guarantee that contamination will not be transferred to the steel surface
during abrasive blasting. Other factors such as on-site handling and
recycling can allow contamination of abrasive. Contractors are cautioned
to verify that the chosen abrasive, along with work and storage processes,
allow the final surface cleanliness requirements to be achieved.
Successful testing of chlorides in abrasive does not negate the final
acceptance testing of steel surfaces.

Interpret MIL-A-22262 to include the meaning that abrasive material

contains a maximum one percent by weight of any toxic substance listed in

either Table Z-1, Z-2, or Z-3 or 29 CFR 1910-SUBPART Z, with the

exception of inert or nuisance dust materials, arsenic, beryllium, cadmium,

cobalt, lead, mercury, rhodium, silver, tellurium, thallium, and uranium.
2.6.1 Non-metallic Abrasive

Conform to MIL-A-22262, Type I (Inorganic materials) except that the gross
gamma radioactivity shall not exceed 5 picocuries per gram. Abrasive shall
be 1listed on the appropriate Qualified Products List (QPL) for the
specified materials. Use sampling procedures and testing frequencies as
prescribed in MIL-A-22262. Use abrasive that is specifically selected and
graded to provide a sharp, angular profile to the specified depth. Do not
use ungraded abrasive. Make adjustments to processes or abrasive gradation
to achieve specified surface profile. Recycled non-metallic abrasive shall
meet all requirements of the specification each time that it is placed in
the blast pot.

2.6.2 Metallic Abrasive
2.6.2.1 New and Remanufactured Steel Grit

Conform to the chemical and physical properties of SSPC AB 3 except that
the gross gamma radioactivity shall not exceed 5 picocuries per gram.

2.6.2.2 Recycled Steel Grit

Conform to the chemical and physical properties of SSPC AB 2
PART 3 EXECUTION
3.1 COATING AND ABRASIVE SAMPLE COLLECTION AND TESTING
3.1.1 Coating Sample Collection

Notify Contracting Officer three days in advance of sampling. The
Contracting Officer and either the QC Manager or NACE Coating Inspector
shall witness all sampling. Provide a sample collection kit as required in
Article entitled "Coating Sample Collection and Shipping Kit." Obtain a one
quart sample of each batch of each base material, and proportional samples
of each activator based on mix ratio, by random selection from sealed
containers in accordance with ASTM D 3925. Prior to sampling, mix contents
of each sealed container to ensure uniformity. A batch is defined as that
quantity of material processed by the manufacturer at one time and
identified by number on the label. Identify samples by designated name,
specification number, batch number, project contract number, sample date,
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intended use, and gquantity involved. The Contracting Officer will take
possession of the packaged samples, contact the shipping company to arrange
for pickup, and relinquish the samples only to the shipping representative
for shipment to the approved laboratory for testing as required by the
paragraph entitled "Coating Sample Testing."

3.1.2 Abrasive Sample Collection

Notify Contracting Officer three days in advance of sampling. The
Contracting Officer and either the QC Manager or NACE Coating Inspector
shall witness all sampling. Provide suitably sized containers for each
sample to be taken. Provide a sample collection kit as required in Article
entitled "Abrasive Sample Collection and Shipping Kit." For purposes of
quality conformance inspection, a lot shall consist of all abrasive
materials of the same type from a single, uniform batch produced and
offered for delivery at one time. Obtain samples of each abrasive lot
using the sampling techniques and schedule of MIL-A-22262. The addition of
any substance to a batch shall constitute a new lot. Identify samples by
designated name, specification number, lot number, project contract number,
sample date, intended use, and quantity involved. The Contracting Officer
will take possession of the packaged samples, contact the shipping company
to arrange for pickup, and relinquish the samples only to the shipping
representative for shipment to the approved laboratory for testing as
required by the Article entitled "Abrasive Sample Testing."

3.1.3 Coating Sample Test Reports

Test samples of all primer, intermediate, and topcoat materials for
compliance with requirements of Table I. Reject entire batch represented
by samples that fail one or more tests, reselect, and retest samples.

3.1.4 Abrasive Sample Test Reports

Test samples of abrasive materials for compliance with the appropriate
abrasive specification. Reject entire lot represented by samples that fail
one or more tests, reselect, and retest samples.

3.2 LIGHTING

Provide lighting for all work areas as prescribed in SSPC Guide 12.
3.3 ENVIRONMENTAL CONDITIONS
3.3.1 Control System Requirements

Provide and utilize dehumidification and ventilation equipment to control
humidity, temperature, and vapor levels in tank from beginning of abrasive
blasting through coating application and for four days after the last
coating is applied. System shall maintain vapor concentrations at or below
10 percent of Lower Explosive Limit (LEL). System may incorporate any
combination of solid desiccant and direct expansion refrigeration
equipment. No liquid, granular, calcium chloride, or lithium chloride
drying systems will be accepted. Use only electric, indirect fired
combustion, indirect friction, or steam coil auxiliary heaters. System
shall be compatible with removal of dust and solvent vapors, and shall have
fail-safe measures to ensure reliability during operations.
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3.3.1.1 Humidity Control for Surface Preparation and Primer Application

Provide and utilize dehumidification equipment to maintain relative
humidity at appropriate level to prevent prepared steel surfaces from
corroding at all times during abrasive blasting through primer application.

Failure of humidity control system, or failure to maintain proper
conditions, during surface preparation stage may allow surface rusting,
which will be rejected and require rework. All surfaces to be coated must
meet all requirements of SSPC SP 5 at time of primer application. Failure
of humidity control system during primer application stage will be cause
for removal and replacement of all materials applied and cured while
conditions were not as prescribed above.

3.3.1.2 Humidity Control for Application of Intermediate and Topcoats and
Initial Curing

Provide and utilize dehumidification equipment to maintain relative
humidity near the coldest steel surface in tank below 55 percent at all
times during coating application, and during the first four days of initial
curing after application of topcoat. This measurement is not the same as
measuring the relative humidity of ambient air in the tank, and will
require either electronic equipment to monitor relative humidity at the
steel surface, or complex calculations to convert relative humidity of air
in tank to relative humidity at steel surface. An approved alternative
method of monitoring dehumidification that requires less sophisticated
equipment or calculations is to maintain a minimum dew point depression of
18 degrees F below coldest steel surface temperature. This is in lieu of
specific relative humidity and dew point requirements in this Section.
Failure to maintain specified humidity control during this phase will be
cause for extension of humidity controlled cure time to ensure four
consecutive days at specified relative humidity at steel surfaces.
Formation of condensation in coating application stage prior to the
indicated dry-hard time will be cause for removal and replacement of all
materials contacted by condensation.

3.4 EQUIPMENT USED IN TANK

Equipment used in the tank after surface preparation begins shall not leave
any oily residue from exhaust or other sources. Internal combustion driven
equipment, other than that powered by natural or bottled gas, shall not be
used.

3.5 SURFACES TO BE COATED

Prepare and coat interior tank surfaces, including FLOOR , 40 inches from
the floor of the SHELL, for the basic bid item.. Do not coat aluminum
floating pan. For Option 5 coat the remainder of the shell and ceiling to
include all steel attached except stainless steel, galvanized and aluminum
items.

3.6 SURFACE PREPARATION
3.6.1 Abrasive Blasting Egquipment

Use abrasive blasting equipment of conventional air, force-feed, or
pressure type. Maintain a minimum pressure of 95 psig at nozzle. Confirm
that air supply for abrasive blasting is free of o0il and moisture when
tested in accordance with ASTM D 4285. Test air quality at each startup,
but in no case less often than every five operating hours.
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3

.6.2 Surface Standard

Inspect surfaces to be coated, and select plate with similar properties and
surface characteristics for use as a surface standard. Blast clean one or
more 1 foot square steel panels as specified in Article entitled "Surface
Preparation." Record blast nozzle type and size, ailr pressure at nozzle
and compressor, distance of nozzle from panel, and angle of blast to
establish procedures for blast cleaning. Measure surface profile in
accordance with ASTM D 4417. When the surface standard complies with all
specified requirements, seal with a clearcoat protectant. Use the surface
standard for comparison to abrasive blasted surfaces throughout the course
of work.

.6.3 Pre-Preparation Testing for Surface Contamination

Perform testing, abrasive blasting, and testing in the prescribed order.

.6.3.1 Pre-Preparation Testing for 0il and Grease Contamination

Inspect all surfaces for oil and/or grease contamination using two or more
of the following inspection techniques: 1) Visual inspection, 2) WATER
BREAK TEST, 3) BLACK LIGHT TEST, and 4) CLOTH RUB TEST. Reject oil and/or
grease contaminated surfaces, clean using a water based pH neutral
degreaser in accordance with SSPC SP 1, and recheck for contamination until
surfaces are free of o0il and grease.

WATER BREAK TEST - Spray atomized mist of distilled water onto surface, and
observe for water beading. If water "wets" surface rather than beading up,
surface can be considered free of o0il or grease contamination. Beading of

water (water forms droplets) is evidence of oil or grease contamination.

BLACK LIGHT TEST - Inspect surfaces for oil and grease contamination using
the light specified in the Article entitled "Black Light." Use light no
more than 15 inches from surface unless testing indicates that the specific
0il or grease found in tank fluoresce at a greater distance. Use light in
tank that is completely sealed from light infiltration, under a hood, or at
night. Any fluorescing on steel surfaces is indication of petroleum
oil/grease contamination. Use either WATER BREAK TEST or CLOTH RUB TEST to
confirm both contaminated and non-contaminated areas detected by BLACK
LIGHT TEST. The BLACK LIGHT TEST may not be used during inspection of
prepared surfaces for oil and grease contamination unless proven to
fluoresce the oil and/or grease found in the specific tank and documented
during testing prior to abrasive blasting. Generally, only petroleum
oil/grease will fluoresce, however, some may not fluoresce sufficiently to
be recognized and other methods, such as the WATER BREAK TEST or CLOTH RUB
TEST, must be used to confirm findings of the BLACK LIGHT TEST.

CLOTH RUB TEST - Rub a clean, white, lint free, cotton cloth onto surface

and observe for discoloration. To confirm oil or grease contamination in

lightly stained areas, a non-staining solvent may be used to aid in oil or
grease extraction. Any visible discoloration is evidence of oil or grease
contamination.

.6.3.2 Pre-Preparation Testing for Soluble Salts Contamination

Test surfaces for soluble salts, and wash as required, prior to abrasive
blasting. Soluble salt testing is also required in Article entitled
"Pre-Application Testing for Soluble Salts Contamination" as a final
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acceptance test of prepared surfaces after abrasive blasting, and
successful completion of this phase does not negate that requirement. This
phase is recommended since pre-preparation testing and washing are
generally more advantageous than attempting to remove soluble salt
contamination after abrasive blasting. Effective removal of soluble salts
will require removal of any barrier to the steel surface, including rust.
This procedure may necesgsitate combinations of wet abrasive blasting, high
pressure water rinsing, and cleaning using a solution of water washing and
soluble salts remover. The soluble salts remover shall be acidic,
biodegradable, nontoxic, noncorrosive, and after application, will not
interfere with primer adhesion. Delays between testing and preparation, or
testing and coating application, may allow for the formation of new
contamination. Use potable water, or potable water modified with soluble
salt remover, for all washing or wet abrasive blasting. Test methods and
equipment used in this phase are selected at the Contractor's discretion.

3.6.4 Abrasive Blasting

Abrasive blast steel surfaces to white metal in accordance with SSPC SP 5.
Prepared surfaces shall conform to SSPC VIS 1 and SSPC Guide to VIS 1 and
shall match the prepared test-panels. Provide a 2 to 3 mil surface
profile. Reject profile greater than 3 mils, discontinue abrasive
blasting, and modify processes and materials to provide the specified
profile. Measure surface profile in accordance with ASTM D 4417. Measure
profile at rate of three tests for the first 1000 square feet plus one test
for each additional 1000 square feet or part thereof. Provide two
additional measurements for each non-compliant measurement. When surfaces
are reblasted for any reason, retest profile as specified. If Method C of
ASTM D 4417 is used to measure profile, attach test tapes to Daily
Inspection Reports. Following abrasive blasting, remove dust and debris by
vacuum cleaning.

3.6.5 Disposal of Used Abrasive

Dispose of used abrasive off Government property in accordance with
Federal, State and Local mandated regulations.

3.6.6 Pre-Application Testing For Surface Contamination
3.6.6.1 Pre-Application Testing for 0il and Grease Contamination

Ensure tank surfaces are free of contamination as described in Article
entitled "Pre-Preparation Testing for 0il and Grease Contamination."

3.6.6.2 Pre-Application Testing for Soluble Salts Contamination

Test surfaces for chloride contamination using the Test Kit described in
article entitled "Test Kit for Measuring Chlorides on Steel Surfaces." Test
all surfaces at rate of three tests for the first 1000 square feet plus one
test for each additional 2000 square feet or part thereof. Concentrate
testing of bare steel at areas of coating failure to bare steel and areas
of corrosion pitting. Perform 30% of tests on bare steel at welds, divided
equally between horizontal and vertical welds. One or more readings
greater than 3 micrograms per square centimeter of chlorides is evidence of
chloride contamination. Reject contaminated surfaces, wash as discussed in
article entitled "Pre-Preparation Testing for Soluble Salts Contamination,"
allow to dry, and re-test until all required tests show allowable results.
Reblast tested areas using vacuum equipped blast equipment. Label all test
tubes and retain for test verification.
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3.6.6.3 Pre-Application Testing for Surface Cleanliness

Apply coatings to dust free surfaces. To test surfaces, apply strip of
clear adhesive tape to surface and rub onto surface with finger. When
removed, the tape should show little or no dust, blast abrasive, or other
contaminant. Reject contaminated surfaces, clean by vacuum cleaning, and
retest. Test surfaces at rate of three tests for the first 1000 square feet
plus one test for each additional 1000 square feet or part thereof.
Provide two additional tests for each failed test or questionable test.
Attach test tapes to Daily Inspection Reports.

3.7 MIXING AND APPLICATION OF SEALANT AND COATING SYSTEM
3.7.1 Preparation of Sealant and Coating Materials for Application

Each of the different products, sealant, primer, intermediate, and topcoat,
is a two-component material supplied in separate containers.

3.7.1.1 Mixing

Mix in accordance with manufacturer's instructions, which may differ for
each product. Do not mix partial kits, or alter mix ratios. Mix materials
in same temperature and humidity conditions specified in article entitled
"Delivery and Storage." Allow mixed material to stand for the required
induction time based on its temperature.

3.7.1.2 Pot Life

Apply mixed products within stated pot life for each product. Stop
applying when material becomesg difficult to apply in a smooth, uniform wet
film. Do not add solvent to extend pot life. Add all required solvent at
time of mixing. Pot life is based on standard conditions at 70 degrees F
and 50 percent relative humidity. For every 18 degrees F rise in
temperature, pot life is reduced by approximately half, and for every 18
degrees F drop, it is approximately doubled. Usable pot life depends on
the temperature of the material at the time of mixing and the sustained
temperature at the time of application. Other factors such as the shape of
the container and volume of mixed material may also affect pot life. 1In
hot climates, precooling or exterior icing of components for at least 24
hours to a minimum of 50 degrees F will extend pot life. Following are
approximate pot life times:

Sealant As specified by manufacturer
Epoxy Primer and Intermediate Coat Materials 4 hours

3.7.1.3 Application Conditions and Recoat Windows

The application condition requirements for the coating system are very time
and temperature sensitive, and are intended to avoid the delamination
problems frequently found on industrial structures. Plan coating
application to ensure that specified temperature, humidity, and
condensation conditions are met. If conditions do not allow for orderly
application of sealant, primer, stripe coat, intermediate coat and topcoat,
use appropriate means of controlling air and surface temperatures, as
required. Partial or total enclosures may be required, as well as other
measures, to control conditions to allow for orderly application of all
required coats.
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Apply coating only when steel and internal air temperatures are between 60
and 100 degrees F. Do not apply coatings above 100 degrees F or below 60
degrees F.

Use Table entitled "RECOAT WINDOWS" to determine appropriate recoat windows
for each coat after the initial coat. Apply each coating during
appropriate RECOAT WINDOW.

If coating is not applied during RECOAT WINDOW, apply during EXTENDED
RECOAT WINDOW. Application of any epoxy coat within the EXTENDED RECOAT
WINDOW requires application of a TACK COAT prior to applying any full coat.

Perform CURE TEST immediately prior to application of TACK COAT to
determine condition of applied coating. If CURE TEST indicates that
surface is fully cured, provide GLOSS REMOVAL prior to application of TACK
COAT.

If coating is not applied during EXTENDED RECOAT WINDOW, or if surface
temperature exceeds 120 degrees F between applications, provide GLOSS
REMOVAL, apply TACK COAT, where applicable, within 24 hours, and apply next
full coat within TACK COAT RECOAT WINDOW.

RECOAT WINDOWS

Temperature degrees F 60-70 71-80 81-90 91-100 101-110 111-120
RECOAT WINDOW (Hrs.) 24-172 18-60 16-48 12-36 8-18 4-6
EXTENDED RECOAT 72-168 60-140 48-120 36-96 18-36 6-12

WINDOW (Hrs.)
TACK COAT RECOAT 6-72 4-60 4-48 3-36 2-18 1-6

WINDOW (Hrs.)

The temperature ranges shown in the table above are for determining recoat
windows. Choose recoat window based on the highest surface temperature

that was sustained for one or more hours between coats. This applies to
the entire time between coats. Measure and record air and surface
temperatures on hourly basis to determine appropriate recoat windows. If

surface temperature goes above 100 degrees F, measure and record
temperatures every half hour.

CURE TEST - Where indicated, test surface for cure using high-flash
aromatic Naphtha only (cas #64742-95-6). Do not use aliphatic VMP Naphtha.
Wipe surface with rag saturated with Naphtha, and check for surface
tackiness, loss of gloss, or other indications that solvent has softened
surface. If softening is found on 95% of test sites, this is indication
that coating has not fully cured, and GLOSS REMOVAL is not required if TACK
COAT is applied within three hours and full coat is applied within the TACK
COAT RECOAT WINDOW. Test surfaces at rate of three tests for the first 1000
square feet plus one test for each additional 1000 square feet or part
thereof.

TACK COAT - Where indicated, apply coat of intermediate coat epoxy, at 1 to
2 mils WFT, then apply next specified full coat within TACK COAT RECOAT
WINDOW. Thin TACK COAT material approximately 25% by volume, using
appropriate epoxy thinner.

GLOSS REMOVAL - Where indicated, remove all gloss by hand sanding, in a
linear fashion, with 150-200 grit wet/dry sandpaper, followed by a solvent
wiping with a clean rag soaked with denatured alcohol to remove dust. Do
not use rotary sanders or grinders.
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3.7.2 Application of Coating System and Roof Joint Sealant

Apply coatings in accordance with SSPC PA 1 and as specified herein. Apply
sealant and coatings to surfaces that meet all stated surface preparation
requirements.

After application of primer coat and prior to application of each
subsequent coat, perform testing prescribed in article entitled
"Pre-Application Testing For Surface Contamination," as necessary, to
ensure minimal intercoat contamination. This testing may be reduced to one
half of the prescribed rate for bare steel if the testing indicates no
contamination when sampling is evenly distributed over surfaces being
tested. If contamination is found between coats, revert to the specified
testing rate. Generally, oil and grease contamination and soluble salts
contamination are not encountered if subsequent coats are applied within
specified recoat windows and the quality of air entering tank is
controlled. Concern for intercoat contamination should be continually
prevalent, and spot testing should be accomplished to verify satisfactory
conditions. Where visual examination or spot testing indicates
contamination, perform sufficient testing to verify non-contamination, or
to define extent of contamination for appropriate treatment.

Apply each coat in a consistent wet film, at 90 degrees to previous coat.
Ensure that primer and intermediate coat "cold joints" are no less than six
inches from welds. Apply stripe coat by brush. Apply all other coats by
spray application. Use appropriate controls to prevent airborne coating
fog from drifting beyond 15 feet from the tank perimeter. The
cleanliness, temperature, recoat windows, and airborne paint containment
requirements may necessitate the use of portable shelters or other
appropriate controls.

Apply coatings at the following specified thickness:

Desired Thickness Range Minimum Maximum
Coat Mils DFT Mils DFT Mils DFT
Primer 3 -5 3 8
Intermediate 3 -5 3 8
Top 3 -5 3 8
Total system  —----- 9 20

Measure coating thickness in accordance with SSPC PA 2 to confirm that
coating application is within the specified range and within the tolerances
of that standard. For non-compliant areas, increase number of test areas
to identify all non-compliant application as required by SSPC PA 2. Add
coating as required to correct underuns, and remove coating with excess
thickness to bare steel and reapply as specified in Article entitled
"Procedure for Holiday and Spot Repairs of Newly Applied Coating."

3.7.2.1 Application of Roof Joint Sealant

Apply sealant to the roof-to-shell joint, to all roof plate lap joints, and
to roof-to-rafter joints up to 0.5 inch gap to exclude moisture from these
marginally prepared crevice areas. Allow sealant to cure according to
manufacturer's instructions prior to application of the stripe coat.
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3.7.2.2 Application of Stripe Coat

Apply stripe coat of epoxy primer material prior to application of general
primer coat on CEILING and SHELL. Apply stripe coat of epoxy intermediate
coat material after application of general primer coat on FLOOR. Where
stripe coat is applied to areas of joint sealant, allow appropriate curing
time for joint sealant. Apply stripe coat by brush, working the material
into corners, crevices, pitted areas, and welds, and onto outside corners
and angles. Where roof-to-rafter joints exceed 0.5 inch gap and roof joint
sealant was not applied, use appropriate application tools to provide "best
effort" coating of all exposed steel surfaces in the gap. Mini-rollers or
other tools may be required.

3.7.2.3 Application of Primer

Apply primer coat within RECOAT WINDOW of stripe coat.
3.7.2.4 Application of Intermediate Coat

Apply intermediate coat within RECOAT WINDOW of primer coat.
3.7.2.5 Application of Topcoat

Apply topcoat within RECOAT WINDOW of intermediate coat.
3.7.3 Holiday Testing

No sooner than 48 hours after application of the topcoat, perform holiday
testing in accordance with the low voltage wet sponge method of NACE RP0188.
Repair holidays per paragraph entitled "Procedure for Holiday and Spot
Repairs of Newly Applied Coating."

3.7.4 Procedure for Holiday and Spot Repairs of Newly Applied Coating

Repair coating film defects at the earliest practicable time, preferably
before application of the succeeding coat. Observe all requirements for
soluble salts contamination, cleanliness between coats, and application
conditions. Prepare defective area in accordance with SSPC SP 5, and
feather coating as required to leave 4 inches of each succeeding coat
feathered and abraded. Do not abrade the polyurethane topcoat. Protect
adjacent areas from damage and overspray. Remove dust and solvent wipe the
prepared area plus an additional 4 inches beyond the prepared area with
clean denatured alcohol. Apply each coat within RECOAT WINDOW of
preceeding coat. Within four hours of preparation, apply primer to
prepared steel and feather onto prepared primer. Apply intermediate coat
to primed area and feather to prepared intermediate area. Apply topcoat to
intermediate coat and feather to prepared topcoat. Apply each repair coat
to approximate thickness of surrounding coating system. If one percent or
more of the total surface area, or more than one spot per 2000 square feet,
of the FLOOR area requires repailr to any coat or coats, including feathered
areas, the entire FLOOR coating system shall be removed and reapplied. If
5 percent or more of the total surface area, or more than one spot per 1000
square feet, of the CEILING area requires repair to any coat or coats,
including feathered areas, the entire CEILING coating system shall be
removed and reapplied. Repairs on the SHELL are not limited.

3.7.5 Tank Occupancy After Coating Application

Use clean canvas, or other approved, shoe covers when walking on coated
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surfaces, regardless of curing time allowed. For heavily trafficked areas,
provide cushioned mats for additional protection.

3.7.6 Extended Cure of Coating System Prior to Immersion Service

Allow a cure time of at least 14 days after the final coating material has
been applied before introducing water or fuel into tank. Allow a cure time
of 12 days after the final coating material has been applied before
beginning installation of the floating pan.

3.8 FIELD TESTS AND INSPECTION

For marking of tank surfaces, use chalk for marking bare steel, and water
based markers for marking coated surfaces, and remove marks prior to
coating. Do not use any wax or grease based markers, or any other markers
that leave a residue or stain.

3.8.1 Coating Inspector

The coating inspector shall work for the QC Manager, and shall be qualified
in accordance with Section 01451, "Contractor Quality Control." The
Coating Inspector shall be present during all pre-preparation testing,
surface preparation, coating application, initial cure of the coating
system, and during all coating repair work. The Coating Inspector shall
provide complete documentation of conditions and occurrences on the job
site, and be aware of conditions and occurrences that are potentially
detrimental to the coating system. The requirements for inspection listed
in this Section are in addition to the QC inspection and reporting
requirements outlined in Section 01451, "Contractor Quality Control." The
Coating Inspector shall prepare a project reference sheet outlining all
requirements, tests, test methods, and evaluation criteria, and hold
regular meetings with contractor personnel, including nozzlemen and
applicators, to review requirements and evaluation criteria for upcoming
work in advance of the work.

3.8.2 Field Inspection
3.8.2.1 Inspection Requirements

Accomplish field inspection in accordance with ASTM D 3276 and as required
herein. Perform all appropriate tests and inspections, except that
viscosity and weight per gallon measurements are not required. Provide all
tools and instruments required to perform the required testing, as well as
any tools or instruments that the inspector considers necessary to perform
the required inspections and tests. Document each inspection and test,
including required hold points and other required inspections and tests, as
well as those inspections and tests deemed prudent from on-site evaluation,
as follows:

Location or area;

Purpose (required or special);
Method;

Criteria for evaluation;
Results;

Determination of compliance;
List of required rework;
Observations.

5Q HhO Q00

Collect and record Environmental Conditions as described in ASTM D 3276 on
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a 24 hour basis, as follows:

a. During surface preparation, every two hours or when changes occur;
b. During coating application and the first four days of initial cure,
every hour, or when changes occur;

c. Overnight hours may be excluded if conditions are measured and
recorded through 1800 hours and then prior to dawn the next day;

d. Note location, time, and temperature of the highest and lowest
surface temperatures each day.

e. Use a non-contact thermometer to locate temperature extremes, then
verify with contact thermometers.

Document all equipment used in inspections and testing, including
manufacturer, model number, serial number, last calibration date and future
calibration date, and results of on-site calibration performed.

3.8.2.2 Daily Inspection Reports

Submit one copy of daily inspection report completed each day when
performing work under this Section, to the Contracting Officer. Use ASTM D
3276 Appendix X1 Inspection Checklist to monitor daily activity and prepare
Daily Inspection Report. Use of forms containing entry blocks for all
required data is encouraged. The data may be in any format, but must be
legible and presented so that it can be easily interpreted. Note all
non-compliance issues, and all issuesg that were reported for rework in
accordance with QC procedures of Section 01451, "Contractor Quality
Control." Submit report within 24 hours of date recorded on the report.

3.8.2.3 Inspection Logbook

A continuous record of all activity related to this Section shall be
maintained in an Inspection Logbook on a daily basis. The logbook shall be
hard or spiral bound with consecutively numbered pages, and shall be used
to record all information provided in the Daily Inspection Reports, as well
as other pertinent observations and information. The Coating Inspector's
Logbook that is sold by NACE is satisfactory. Submit the original
Inspection Logbook to the Contracting Officer upon completion of the
project and prior to final payment.

3.8.3 Inspection Equipment
All equipment shall be in good condition, operational within its design
range, and calibrated as required by the specified standard for use of each
device.

3.8.3.1 Black Light
Use a black light having a 365 nanometer intensity of 4,000 microwatts per
square centimeter minimum at 15 inches. The Spectroline BIB-150P from
Spectronics Corporation satisfies this requirement.

3.8.4 Hold Points for Quality Control Inspections
Provide appropriate QC inspections at the following hold-points:
Step Action
Prior to preparation of Safety inspection

tank (s) for cleaning
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and repair

After cleaning of tank(s)
and prior to abrasive
blasting

Initiation of abrasive
blasting, and at each
work stoppage

After abrasive blasting

Immediately prior to
coating application -
provide for each coating
application evolution

During and after coating
application.

After final cleanup

.9 FINAL CLEANUP

03043

1. Safety inspection, removal of dirt, trash,
debris, and any hindrance to abrasive blasting.

2. Surface inspection for oil, grease, soluble
salts, and other contaminants

1. Confirm environmental conditions are
suitable for abrasive blasting and for
holding the blast.

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation."

3. Test compressor air for oil and water
contamination

Surface inspection to insure all aspects

of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation."

1. Confirm environmental conditions are
suitable for abrasive blasting and for holding
the blast as specified in article entitled
"Environmental Conditions"

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation."

3. Confirm that testing equipment for
monitoring of hazardous conditions during
coating application are working properly and
are prepared for use as outlined in
contractor's Confined Space Entry Plan.

Coating application inspection as specified in
paragraphs entitled "Application of Coating
System" and "Field Tests and Inspection".

Clean-up inspection specified in the article
entitled "Final Cleanup."

Following completion of the work, remove debris, equipment, and materials
from the site. Remove temporary connections to Government or Contractor

furnished water and electrical services.

Restore existing facilities in

and around the work areas to their original condition.

WO912DW-04-R-0015
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TABLE I

COATING QUALITY CONFORMANCE INSPECTION REQUIREMENTS

Table Ia. - Epoxy Primer Coat MIL-DTL-24441/29 Formula 150 Type IV

(Green)

03043

Test Component A
Max.

Min.

Component B

Min.

Max.

Mixed
Min.

Max.

Pigment content, percent 45.0
Volatiles, percent 29.0
Non-volatile vehicle, 17.5
percent
Coarse particles, percent ---
Consistency, grams 300
Weight
Kilograms/liter 1.33
Pounds/gallon 11.1
Set to touch, hours ---
at 23degrees C,
73 degrees F
Dry-hard time, hours -—-
at 23 degrees C,
73 degrees F
Fineness of grind, Hegman 3
Flashpoint
Degrees C 35.5
Degrees F 96
Titanium Dioxide, percent 18
of pigment
Pot life, hours ---
at 23degrees C,
73 degrees F
Sag resistance,
Micrometers ---
Mils ---
Color of dry film to ---
approximate color of
standard color chip
Contrast ratio at ---
75 micrometers, 3 mils DFT
VvOoC
Grams/liter ---
Pounds/gallon ---

GENERAL NOTES:

Test methods as specified in MIL-DTL-24441.

50.0
35.0
23.5

35.0
15.0
43.0

470

40.0
20.0
48.0

Where "Conform" is indicated, refer to specific requirements of

MIL-DTL-24441/29.
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TABLE I
COATING QUALITY CONFORMANCE INSPECTION REQUIREMENTS

Table Ib. - Epoxy Intermediate Coat MIL-DTL-24441/31 Formula 152 Type IV
(White (Tinted))

Test Component A Component B Mixed
Min. Max. Min. Max. Min. Max.

Pigment content, percent 44 .0 49.0 33.0 38.0 --- -—-
Volatilesg, percent 29.0 35.0 16.0 21.0 -—- -
Non-volatile wvehicle, 17.5 23.5 44.0 49.0 --- ---

percent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consistency, grams 180 320 300 470 -—- ---
Weight

Kilograms/liter 1.39 1.45 1.29 1.35 - ---

Pounds per gallon 11.6 12.1 10.8 11.3 -—- -
Set to touch, hours - - - o o 3

at 23 degrees C,
73 degrees F
Dry-hard time, hours — S - - - 8
at 23 degrees C,
73 degrees F

Fineness of grind, Hegman 4 -—- 4 - R R
Flashpoint
Degrees C 35.5 --- 37.8 --- -—- -—-
Degrees F 96 --- 100 -—- - -
Titanium dioxide, 91 - S - — o
percent of pigment
Pot life, hours at 23 --- --- -—-- --- 4 -—--

degrees C, 73 degrees F
Sag resistance

Micrometers -—— -—— -—— -—— 300 -——
Mils --- --- --- --- 12 ---
Color of dry film to --- --- --- --- Conform

approximate color of
FED-STD 595 color 27778

Contrast ratio, at -—-- --- -—-- -—-- 0.98 -—--
75 micrometers, 3 mils DFT

vocC
Grams/liter --- --- -—-- --- --- 340
Pounds/gallon --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in MIL-DTL-24441.
Where "Conform" is indicated, refer to specific requirements of
MIL-DTL-24441/31.

SECTION 09973 Page 23
WO912DW-04-R-0015 R0O005



CONSTRUCT JP-8 BULK FUEL STORAGE TANKS, McCHORD AFB, WA 03043

TABLE I
COATING QUALITY CONFORMANCE INSPECTION REQUIREMENTS

Table Ic. - Epoxy Intermediate Coat MIL-DTL-24441/31 Formula 152 Type IV
(White)
Test Component A Component B Mixed
Min. Max. Min. Max. Min. Max.

Pigment content, percent 44 .0 49.0 33.0 38.0 --- -—-
Volatilesg, percent 29.0 35.0 16.0 21.0 -—- -
Non-volatile wvehicle, 17.5 23.5 44.0 49.0 --- ---

percent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consistency, grams 180 320 300 470 -—- ---
Weight

Kilograms/liter 1.39 1.45 1.29 1.35 - ---

Pounds per gallon 11.6 12.1 10.8 11.3 -—- -
Set to touch, hours - - - o o 3

at 23 degrees C,
73 degrees F
Dry-hard time, hours — S - - - 8
at 23 degrees C,
73 degrees F

Fineness of grind, Hegman 4 -—- 4 - R R
Flashpoint
Degrees C 35.5 --- 37.8 --- -—- -—-
Degrees F 96 --- 100 -—- - -
Titanium dioxide, 91 - S - — o
percent of pigment
Pot life, hours at 23 --- --- -—-- --- 4 -—--

degrees C, 73 degrees F
Sag resistance

Micrometers -—— -—— -—— -—— 300 -——
Mils --- --- --- --- 12 ---
Color of dry film to --- --- --- --- Conform

approximate color of
FED-STD 595 color 27778

Contrast ratio, at -—-- --- -—-- -—-- 0.98 -—--
75 micrometers, 3 mils DFT

vocC
Grams/liter --- --- -—-- --- --- 340
Pounds/gallon --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in MIL-DTL-24441.
Where "Conform" is indicated, refer to specific requirements of
MIL-DTL-24441/31.

-- End of Section --
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SECTI ON 15060

Pl PE, MANUAL VALVES, AND FI TTI NGS, FUELI NG SYSTEM

PART 1 GENERAL
1.1 REFERENCES

Waiver to Use M| Stds and M| Specs in Air Force Fuel Projects,
HQ AFCESA/ CESM ( 01/ 29/ 96.

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z49.1 (1988) Safety in Wlding and Cutting

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl SPEC 5L (2000) Line Pipe

APl SPEC 6D (1994) Pipeline Valves (Gate, Plug, Ball
and Check Val ves)

APl STD 607 (1993) Fire Test for Soft- Seated
Quarter-Turn Val ves

APl STD 608 (1995) Ball Val ves

APl RP 1110 (1997) Pressure Testing of Liquid

Pet r ol eum Pi pel i ne

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME- 16 (1998) Boiler and Pressure Vessel Code
Section VIIl, Pressure Vessels DIVISION 1
ASME- 17 (1995) Boiler and Pressure Vessel Code

Section I X, Wl ding and Brazing
Procedures, Wl ders, Brazers, and Wl ding
and Brazing Operators

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wl ding and
Thr eaded
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ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
Inch Series

ASME B18. 2.2 (1987) Square and Hex Nuts (Inch Series)

ASME B31.1 (1998) Power Piping

ASME B31. 3 (1996) Process Piping / with Addenda

AMERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seanl ess

ASTM A 105/ A 105M (1998) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 181/ A 181M (1995b) Carbon Steel Forgings, for Ceneral
Pur pose Pi pi ng

ASTM A 182/ A 182M (2000b) Forged or Rolled Al oy-Steel Pipe
FI anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 193/ A 193M (2000e1) All oy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 194/ A 194M (2000) Carbon and Alloy Steel Nuts for

Bolts for Hi gh-Pressure or
H gh- Tenperature Service, or Both

ASTM A 234/ A 234M (2000) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenperature Service

ASTM A269 (2000) Seanl ess and Wl ded Austenitic
Stainless Steel Tubing for General Service

ASTM A 312/ A 312M (2000b) Seam ess and Wl ded Austenitic
Stainl ess Steel Pipe

ASTM A 358/ A 358M (2000) Electric-Fission-Wlded Austonitic
Chromi um Ni ckel Alloy Steel Pipe for
H gh- Tenperature Service

ASTM A 403/ A 403M (2000a) Wought Austenitic Stainless Steel
Piping Fittings

ASTM D 229 (1996) Rigid Sheet and Plate Materials
Used for Electrical Insulation

ASTM E 94 (2000) Radi ographic Testing

ASTM F 436 (1993) Hardened Steel Washers
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AVERI CAN VEELDI NG SOCI ETY ( AWB)

AVS A2. 4 (1998) Synmbol s for Wl ding, Brazing and
Nondestructive Exami nation

AWS A3.0 (1994) Standard Wl ding Terns and
Definitions

AVWS A5.1 (1991) Carbon Steel Electrodes for

Shi el ded Metal Arc Wl ding

AWS A5. 4 (1992) Specification for Stainless Steel
El ectrodes for Shielded Metal Arc Wl ding

AWS A5.5 (1981) Low Alloy Steel Covered Arc Wl ding
El ectr odes

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS L- G530 (Rev. C) Coating, Pipe, Thernoplastic Resin

FS L-T-1512 (Rev A; Reinst) Tape, Pressure Sensitive
Adhesi ve, Pipe Wapping

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-58 (1993) Pi pe Hangers and
Supports-Materials, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports-Sel ection
and Application

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- PRF- 4556 (Rev. F; Am 1) Coating Kit, Epoxy, for
Interior of Steel Fuel Tanks

M L-V-12003 (Rev F; Am 1) Valves Plug: Cast lron or
Steel, Manually Operated

M L- PRF- 13789 (Rev E) Strainers, Sedinent: Pipeline,
Basket Type

M L- P-24441/ GEN (Rev B; Am 1, Supple 1) Paint,
Epoxy- Pol yani de

U. S. DEPARTMENT OF DEFENSE ( DCD)
M L- STD- 161 (Rev. F, Notice 2) Identification Methods
for Bul k Petrol eum Products Systens
I ncl udi ng Hydrocarbon M ssile Fuels
M L- STD- 271 (Rev F) Nondestructive Testing Methods
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M L- STD- 24484 (Rev J) Adapter, Pressure Fuel Servicing,
Nom nal 2.5 inch dianeter

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 30 (2000) Fl anmabl e and Conbusti bl e Li quids
Code

SCCl ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 514 (1999) Hydraulic Tube Fittings, Standard
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)
SSPC SP 3 (1982; Rev. Sep 2000) Power Tool d eaning
SSPC SP 5 (2000) White Metal Blast d eaning
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Pi pi ng; G AE.
Fittings; G AE
Val ves; G AE.
Fl exi ble Ball Joints; G AE
Strainers; G AE
Fl exi bl e Hoses; G AE.
Li ghtning Surge Arrester; G AE
Protective Coatings; G AE
Sanpl e Connections; G AE
I sol ati ng Gasket Kits; G AE
Gaskets; G AE
Purge Bl ocks; G AE.
Manuf acturer's Catal og Data
SD-06 Test Reports
Pneumati c Test;
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Hydrostatic Test;

SD-07 Certificates
Qualifications of Wl ders;
Pi pe;
Fittings;
Val ves;

Pi pe Wl d Radi ograph Inspector's Certification
(for field welds).

I sol ati ng Gasket Kits;
Survey of final elevation of buried fuel pipe;
Survey giving elevation at each joint, el bow, and tee.
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manuals; G AE
Operation and mai ntenance i nformation shall be submitted for the
equi pnent itens or systens |listed below Refer to Section 01730
FACI LI TY OPERATI ON AND MAI NTENANCE MANUAL for the information to
be subnmitted for various type of equipnent and systens.
Manual Val ves
Fl exi ble Ball Joints
Strainers
Protective Coatings
Sanpl e Connecti ons
| sol ating Gasket Kits
Gasket s
Fl exi bl e Hoses
PART 2 PRODUCTS
2.1 DESI GN CONDI TI ONS

Desi gn conditions shall be as specified in Section 15050 MECHANI CAL
EQUI PMENT, FUELI NG SYSTEM

2.2 VATERI ALS

2.2.1 CGener a

Pi pe and fittings in contact with fuel shall be carbon steel. No zinc
coated nmetals, brass, bronze or other copper bearing alloys shall be used
in contact with the fuel. Al carbon steel and stainless steel underground

pi pi ng shall have a protective coating and shall be cathodically protected
in accordance with Section 13112A CATHODI C PROTECTI ON SYSTEM (| MPRESSED
CURRENT). ldentification of piping shall be in accordance with M L-STD 161
unl ess specified otherwise. Material for manual val ves shall be as

speci fied hereinafter.
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2.2.2 Carbon Steel Piping

Each | ength of pipe shall be subjected to factory hydrostatic testing and
ultrasonic testing in accordance with their respective pipe specification.

a. Piping 12-Inches and Larger: Seam ess, ASTM A 53/ A 53M Grade B having
a wall thickness of 0.375-inch.

b. Piping 2 1/2-Inches through 10-Inches: Seam ess, Schedul e 40
APl SPEC 5L Grade B or ASTM A 53/ A 53M Grade B.

c. Piping Two-1nches and Snaller: Seaml ess, Schedule 80 APl SPEC 5L
G ade B or ASTM A 53/ A 53M G ade B.

d. Welding Electrodes: E70XX | ow hydrogen el ectrodes conformng to
AWS A5.1 or AWS AS. 5.

2.2.3 Protective Coatings for Aboveground Carbon Steel Piping

Provi de coating of aboveground piping, piping in pits, pipe supports,
filter separators, and mscell aneous netal and equi prment in accordance with
M L- P- 24441/ GEN, Type II1l, and the instructions that follow. Col or of
finish coat shall be white. Do not paint stainless steel or alum num
surfaces. Surfaces including those that have been shop coated, shall be
sol vent cleaned. Surfaces that contain |oose rust, loose mll scale, and

ot her foreign substances shall be cleaned nmechanically with power tools
according to SSPC SP 3. Ceaning shall be perforned in sections or bl ocks
smal | enough to permt application of the epoxy-polyam de prine coat during
the sane work shift. Shop-coated surfaces shall be protected from
corrosion by treating and touching up corroded areas imredi ately upon

det ecti on.

2.2.3.1 Coati ng Description

Epoxy- pol yam de coatings consist of a two conponent system that includes a
pi gment ed pol yani de resin portion (A component) and an epoxy resin portion
(B component). Once they are m xed together and applied as a paint film
the coating cures to a hard filmby chem cal reaction between the epoxy and
pol yam de resins. Epoxy-polyam de coating (M L-P-24441/ GEN) consi sts of

i ndi vidual formulations, for exanple, Fornula 150 is for green prinmer, and
Formula 152 is for white topcoat.

2.2.3.2 M xi ng Epoxy- Pol yani de Coati ngs

Epoxy- pol yam de coatings are supplied in neasured anounts that nust be
m xed together in exact proportions to ensure the correct and conpl ete
chemi cal reaction. Mx no nore paint than can be applied in the sane day.

The estimated pot life is 3-4 hours for 5 gallons at 70-80° F. Discard any
m xed paint renmmining at the end of the day.

a. Mxing Ratio. The mixing ratio of the M L-P-24441/GEN coatings (except
Formula 159) are all 1:1 by volunme, for exanple, 5 gallons of component A
to 5 gallons of conponent B. The mxing ratio of M L-P-24441/ CGEN for
formula 159 is 1:4 by vol une.
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b. Mxing Procedures. Each conmponent shall be thoroughly stirred prior to
m xi ng the conponents together. After m xing equal volunmes of the two
components, this mixture shall again be thoroughly stirred until well

bl ended. The induction tinme shall be adhered to, to ensure conplete

chem cal reactions. |Induction time is defined as the tine i mediately
followi ng the m xi ng together of conmponents A and B during which the
critical chenical reaction period of these conponents is initiated unti

the mixture is ready for application. This reaction period is essential to
ensure the conplete curing of the coating. Volunetric m xing spray

equi prent with in-line heaters set at 70 to 80° F (21 to 28° C) may be used
wi t hout an induction period.

2.2.3.3 | nduction Ti nes

The tenperature of the paint conponents in storage should be neasured to
determine induction tine and pot life. Pot life is the usable life of the
m xed paint. It is dependent upon the tenperature and the vol une of the

m xed paint. The pot life of a five gallon m xture of the M L-P-24441/ GEN
paints at 70-80EF is approxinmately 4 hours. The job site application
tenmperature will affect the time required for the paint to cure, and nust
be considered in estimating induction tinme, cure tine, and the effect of

batch size on these functions. At 40 to 60° F a 1 hour induction tinme
shal | be used. Volumetric m xing spray equi pnent with in-line heaters set

at 70 to 80° F may be used without an induction period. To ensure that the
reaction proceeds uniformy, the paint should be manually stirred
periodically during its induction period. This prevents |ocalized
overheating or hot spots within the paint mxture.

2.2.3.4 Epoxy- Pol yam de Coating Application

Epoxy- pol yam de coatings, M L-P-24441/ GEN, nmay be applied by brushing or
sprayi ng.

a. Thinning Application. Odinarily, ML-P-24441/CGEN coatings are not
thinned. |If necessary, up to one pint of epoxy thinner for each gallon of
m xed paint may be added if paint has thickened appreciably during cold
tenmperature application or if necessary to inprove application
characteristics. Wen applied at the proper thickness, w thout thinning,
these paints will have no tendency to sag.

b. Application Thickness. Unless otherw se specified, apply each coat of
paint to produce approximately 3 mls dry filmthickness (DFT).
Application which yields in excess of 4.0 mls DFT should be avoided to
prevent saggi ng.

c. Spray Application. M L-P-24441/CGEN paints should be sprayed with
conventional spray guns and nornal spray-pot pressures. The spray gun
shoul d be equipped with a mddle-size (D) needle, and nozzle setup. Both
conventional and airless spray equi pment are suitable for use with or

wi t hout volunetric mxing capability.

2.2.3.5 Equi pnrent C eanup
The mi xed paint should not be allowed to remain in spray equi pment for an
extended period, especially in the sun of a warm area. The paint cures

nore rapidly at higher tenperatures. When conmponents A and B are mi xed
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together, the pot life of the mixture (including the induction tine is 6
hours at 70° F (21° ©). Pot life is longer at |ower tenperatures and

shorter at tenperatures above 70° F (21° C). Spray equi prent shoul d be

cl eaned after using by flushing and washing with epoxy thinner or aromatic
hydrocarbon thinners (xyl ene or high flash aromati c naphtha). Genera
cleanup is also done by using these solvents. Brushes and rollers should
be given a final cleaning in warm soapy water, rinsed clean with warm fresh
wat er and hung to dry.

2.2. 4 Protective Coatings for Buried Steel Piping

Provide pipe with FS L-C-530 coating system of factory-applied adhesive
undercoat and continuously extruded plastic resin coating; mninmm

thi ckness of plastic resin shall be 36 mls for pipe sizes 6 inches and
larger. Fittings, couplings, irregular surfaces, danaged areas of pipe
coating, and existing piping affected by the Contractor's operations shal
be clean, dry, grease free, and prinmed before application of tape. Tape
shal | overlap the pipe coating not |ess than three inches. Waterproof
shrink sleeves may be provided in lieu of tape and shall overlap the pipe
coating not less than six inches. Pipe coating and adhesive undercoat
surfaces to be wapped with tape shall be prined with a conpatible primer
prior to application of tape. Priner shall be as reconmended by tape
manuf act urer and approved by pipe coating nmanufacturer.

a. Damaged Areas of Pipe Coating: Provide FS L-T-1512, 20 mils noni nal
thi ckness of tape over damaged areas. Residual material from damaged areas
of pipe coating shall be pressed into the break or trinmmed off. Apply tape
spirally with one-third overlap as tape is applied. A double wap of one
full width of tape shall be applied at right angles to the axis to sea

each end of the spiral wapping.

b. Fittings, Couplings, and Regul ar Surfaces: Provide FS L-T-1512, 10
m | s nom nal thickness tape overl apped not less than 1.0 inch over danaged
areas. Initially stretch and apply first layer of tape to conformto
conmponent's surface. Then apply and press a second |ayer of tape over
first layer of tape.

c. Testing of Protective Coatings: Performtests with an approved
silicone rubber electric wire brush or an approved el ectric spring coi

flaw tester. Tester shall be equipped with an operating bell, buzzer, or

ot her audible signal which will sound when a holiday is detected at m ni mm

testing voltage equal to 1,000 times the square root of the average coating
thickness in mls. Tester shall be a type so fixed that field adjustnent
cannot be nade. Calibration by tester manufacturer shall be required at
six-nonth intervals or at such tinme as crest voltage is questionable.
Certify in witing the calibration date and crest voltage setting.

Maintain the battery at anple charge to produce the crest voltage during
tests. Areas where arcing occurs shall be repaired by using materi al
identical to original coating or coating used for field joints. After
installation, retest the exterior surfaces, including field joints, for
hol i days. Pronptly repair holidays.

2.2.5 Fittings

2.2.5.1 Cener al
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Welding ells, caps, tees, reducers, etc., to be of materials conpatible for
welding to the pipe line in which they are installed, and wall thickness,
pressure and tenperature ratings of the fittings shall be not less than the
adjoining pipe line. Unless otherw se required by the conditions of
installation, all elbows shall be the long radius type. Mter joints shal
not be acceptable. Mke odd angle offsets with pipe bends or elbows cut to
the proper angle. Butt weld fittings to be factory-mde wought fittings
manuf actured by forging or shaping. Fabricated fittings will not be
permtted. Welding branch fittings shall be insert type suitable for

radi ographi c i nspections specified herein

2.2.5.2 Carbon Steel Fittings

a. Fittings 2-1/2 Inches and Larger: Butt weld, conform ng to ASTM A
234/ A 234M grade WPB and ASME B16.9 of the sane wall thickness as the
adj oi ning pipe. Al welds shall be radi ographically exam ned throughout
the entire length of each weld. Each fitting shall be subjected to the
Suppl emrentary Requirements S3 and S4, Liquid Penetration exani nation and
Magneti s-Particle Exanmination. Detectable flaws will not be accepted in
the suppl ementary exam nations. Fittings shall be identified to relate
themto their respective radi ograph

b. Fittings 2 Inches and Smaller. Forged (socket welded or if indicated
on draw ngs, threaded), 2,000-pound WO G, conformng to ASTM A 105/ A 105M
Class 70, and ASME B16.11. Threaded fittings shall only be used for above
grade applications. Underground | ow point drain pipe and hi gh point vent
pi pe shall be butt wel ded.

c. Flanges: One-hundred-fifty-pound weld neck, forged flanges conform ng
to ASTM A 181/ A 181M G ade 2, and ASME B16.5. Flanges to be 1/16-inch

rai sed face with phonographic finish, except where required otherwise to
mat ch equi prent furni shed. WMatch flange face to val ves or equi pnent

furni shed. Flange face shall be nmachined to natch val ves or equi pnent

furni shed. Use of spacing rings or gaskets discs are not allowed. Flanges
shal | be subjected to the Supplenentary Requirements S4 and S5, Liquid
Penetrant Exam nation, and Magnetic-Particle Exam nation. Detectable flaws
wi Il not be accepted.

2.2.5.3 I sol ati ng Gasket Kits (lInsulating) for Flanges

Provi de ASTM D 229 electrical insulating material of 1,000 ohns m ni mum
resi stance; material shall be resistant to the effects of aviation
hydrocarbon fuels. Provide full face insulating gaskets between flanges.
Provide full surface 0.03-inch thick wall thickness, spiral-wound nyl ar

i nsul ating sl eeves between the bolts and the holes in flanges; bolts may
have reduced shanks of a dianeter not |ess than the dianeter at the root of
threads. Provide 0.125-inch thick high-strength phenolic insulating
washers next to flanges and provide flat circular stainless steel washers
over insulating washers and under bolt heads and nuts. Provide bolts
0.5-inch longer than standard | ength to conpensate for the thicker

i nsul ati ng gaskets and the washers under bolt heads and nuts. Exterior
above grade fl anges separated by electrically isolating gasket kits shal
be provided with weat herproof |ightning surge arrester devices. The surge
arrester shall bolt across flanges separated by insul ating gasket kits per
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2.

2.

detail on contract drawi ngs. The arrestor shall have the follow ng
features:

a. Weat herproof NEMA 4 encl osure.

b. Bidirectional and bipolar protection

c. Constructed of solid state conponents, no |ights, fuses or relays
shall be used that will require maintenance or replacenent.

d. Wthstand unlimted nunber of surges at 50,000 Anperes.

e. Maxi mum cl anpi ng vol tage of 700 Volts based on a | EEE C62. 41 8x20
m crosecond wave form at 50,000 Anperes peak neasured at the device
termnals (zero | ead | ength).

f. AUL listed arrester for installation in Cass 1, Dvision 2, G oup
D, hazardous areas.

Install the mounting bracket and | eads on the flange side of the bolt
i nsul ating sl eeve and washer, and size in accordance with this schedul e.

Li ne Size (Inches) Bolt Size (Inches)

2 5/8

2-1/2 5/8
3 5/8
4 5/8
6 34
8 3/4
10 718
12 718
14 1
16 1

(Note: Allowance nmust be made for the 1/32-inch thickness of the
i nsul ating sl eeve around the bolts when sizing the nounting |ugs.)

2.6 Bolts and Nuts

Bolts and nuts for pipe flanges, flanged fittings, valves and accessories
shall conformto ASME B18.2.1 and ASME B18. 2.2, except as otherw se
specified. Bolts shall be of sufficient Iength to obtain full bearing on
the nuts and shall project no nore than two full threads beyond the nuts
with the bolts tightened to the required torque. Bolts shall be regul ar
hexagonal bolts conformng to ASME B18.2.1 with material conformng to ASTM
A 193/ A 193M G ade B7. Bolts shall be threaded in accordance with ASME
Bl.1, Cass 2Afit, Coarse Thread Series, for sizes one inch and small er
and Eight-Pitch Thread Series for sizes larger than one inch. Nuts shal
conformto ASME B18. 2.2, hexagonal, heavy series with material conformng
to ASTM A 194/ A 194M Grade 7. Nuts shall be threaded in accordance with
ASME Bl.1, Class 2B fit, Coarse Thread Series for sizes one inch and
smal l er and Eight-Pitch Thread Series for sizes larger than one inch.
Provi de washers under bolt heads and nuts. Washers to be ASTM F 436, fl at
circular carbon steel. Torque wenches shall be used to tighten all flange
bolts to the torque recommended by the gasket manufacturer. Tightening
pattern shall be as recommended by the gasket nmanufacturer. Anti-seize
conmpound shall be used on stainless steel bolts.

2.7 Gasket s

ASME B16. 21, conposition ring, using a Buna-N binder, 0.1250-inch thick.
Gaskets shall be resistant to the effects of aviation hydrocarbon fuels and
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manuf actured of fire-resistant materials. Full-face gaskets shall be used
for flat-face flanged joints. Ring gaskets shall be used for raised-face
flanged joints. Gaskets shall be of one piece factory cut.

2.2.8 Rel i ef and Drain System Pi pi ng

Pressure relief valve discharge lines and drain lines shall be Schedule 40
APl SPEC 5L Grade B or ASTM A 53/ A 53M Grade B Carbon Steel.

2.2.8.1 Gasket s

See Gaskets specified herein before.
2.2.9 Relief and Drain System Protective Coating

Pi pe shall be factory coated as specified herein before for steel piping.
2.2.10 Field Applied Protective Coatings

The field joints and fittings of all underground piping shall be coated as
herei n specified.

2.2.10. 1 Wel ded Joints

Heat shrinkabl e radiation-cross-Ilinked pol yol efi n waparound type sl eeves
shall be applied to all welded joints. Joints shall not be coated unti
pressure testing is conplete. Apply sleeves consisting of 40 nil

pol yol efi n backing and 40 m | thernoplastic nastic adhesive in accordance
with the manufacturer's instructions.

2.2.10.2 Fittings
Fittings and other irregular surfaces shall be tape wapped. The tape
shall be a plastic mastic |lam nated tape having 6 m | plastic backing of

ei ther polyethyl ene or polyvinylchlorine and 29 to 44 m| of synthetic
el ast oner.

2.2.11 Thr eaded Joi nts

Threaded joints, if indicated on the drawi ngs, shall be nade tight with
manuf acturer recomended teflon tape or a m xture of graphite and oil

inert filler and oil, or with a graphite conpound, applied with a brush to
the mal e threads. Not nore than three threads shall show on nade up
joints. Threaded joints, nechanical couplings and flanges will not be

permitted in buried piping. Threaded joints shall not get wel ded.
2.2.12 Wl ded Joints

Wel ded joints in steel pipe shall be as specified in Part 3 "EXECUTION. "
2.3 MANUAL VALVES

Al portions of a valve coming in contact with fuel shall be of
noncorrosive naterial. Valves shall be Type 304 or Type 316 stainless
steel or carbon steel internally plated with chrom um or nickel or
internally electroless nickel plated. Stemand trimshall be stainless
steel for all valves. Manually operated valves six inches and | arger shal
be worm gear operated and val ves smaller than six inches shall be wench
operated. Valves snaller than two inches shall have | ever-type handl es.
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Val ves installed nore than seven (7) feet above finished floor shall have
chain operators and a position indicators visible fromground | evel.
Sprocket wheel for chain operator shall be al um num

2.3.1 Bal | Val ves

Bal | valves shall be fire tested and qualified in accordance with the

requi renents of APl STD 607 and APl STD 608. Ball valves shall be

nonl ubri cated val ves that operate fromfully open to fully closed with 90
degree rotation of the ball. Valves two inches and larger shall conformto
appl i cabl e constructi on and di nensi on requirenents of APl SPEC 6D, ANS
Class 150 and shall have flanged ends. Valves smaller than 2 inches shal
be ANSI class 150 valves with one piece bodies with flanged ends, unless
noted otherwi se. The balls in valves 10 inches full port and 12 inch
regul ar port and | arger shall have trunnion type support bearings. Except
as ot herwi se specified, reduced port or full port valves nmay be provided at
the Contractor's option.

2.3.1.1 Mat eri al s

Ball shall be stainless steel. Ball valves shall have tetrafluoroethyl ene
(TFE) or Viton seats, body seals and stemseals. Valves 2 inches and
smal | er shall have a | ocki ng nmechani sm

2.3.2 Pl ug (Doubl e Bl ock and Bl eed) Val ves

APl SPEC 6D, Type I11, ANSI C ass 150, non-lubricated, resilient, double
seated, trunnion nounted, tapered |lift plug capable of two-way shutoff.

Val ve shall have stainless steel or carbon steel body w th chrone-plated
interior, tapered plug of steel or ductile iron with chrome or nicke

pl ati ng and plug supported on upper and lower . Sealing slips shall be
steel or ductile iron, with Viton seals which are held in place by dovetai
connections. Valve design shall permt sealing slips to be replaced from
the bottomwi th the valve nounted in the piping. Valves shall operate from
fully open to fully closed by rotation of the handwheel to lift and turn
the plug. Valves shall have weat herproof operators with nmechanica
position indicators. Mninmum bore size shall be not |ess than 65 percent
of the internal cross sectional area of a pipe of the sane nom nal diameter
unl ess bore height of plug equals the nom nal pipe dianeter and

manuf acturer can show equal or better flow characteristics of the reduced
bore size design.

2.3.2.1 Cener al

Val ves in the operating tank suction lines shall be provided with a
factory-installed limt switch that is actuated by the valve closure. Each
switch shall have one doubl e pole double throw contacts, and shall be
watertight and U L. listed for dass I, Division 1, Goup D hazardous areas
with (T2D-419 F) tenperature limtation.

2.3.2.2 Val ve QOperation

Rot ati on of the handwheel toward open shall |ift the plug w thout w ping
the seals and retract the sealing slips so that during rotation of the plug
cl earance is maintai ned between the sealing slips and the val ve body.

Rot ati on of the handwheel toward cl osed shall |ower the plug after the
sealing slips are aligned with the val ve body and force the sealing slips
agai nst the valve body for positive closure. Wen valve is closed, the
slips shall forma secondary fire-safe netal-to-netal seat on both sides of
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the resilient seal. Plug valves located in Isolation Valve Pits shall be
provi ded wi th handwheel extensions.

2.3.2.3 Rel i ef Val ves

ANSI d ass 150. Provide plug valves with automatic thermal relief valves
to relieve the pressure build up in the internal body cavity when the plug
valve is closed. Relief valves shall open at 25 psi differential pressure
and shall discharge to the throat of, and to the upstream side, of the plug
val ve.

2.3.2.4 Bl eed Val ves

ANSI O ass 150, stainless steel body valve. Provide manually operated
bl eed val ves that can be opened to verify that the plug val ves are not
| eaki ng when in the closed position.

2.3.3 Swi ng Check Val ves

Swi ng check val ves shall conformto applicable requirenents of APl SPEC 6D
regul ar type, ANSI C ass 150 with flanged end connections. Check val ves
shall be tilting disc, non-slamtype with 316 stainless steel body and
trim Discs and seating rings shall be renewabl e without renoving the valve
fromthe Iine. The disc shall be guided and controlled to contact the
entire seating surface.

2.4 RELI EF VALVES

Rel i ef valves shall be the fully enclosed, spring | oaded, angle pattern
single port, hydraulically operated type with plain caps, and shall be

| abel ed in accordance with ASME-16. Valve stens shall be fully guided
between the cl osed and fully opened positions. The valves shall be
factory-set to open at 150 PSI or as indicated on the drawi ngs. Operating
pressure shall be adjustable by nmeans of an encl osed adjusting screw. The
val ves shall have a mininumcapacity of 20 GPM at 10 percent overpressure
and shall operate at rated capacity with a back pressure not exceedi ng 50
psi. Valves shall have a repl aceabl e seat.

2.4.1 Materi al s

Val ves shall have carbon steel bodies and bonnets with stainless stee
springs and trim Valves shall be Cass 150 fl anged end connecti ons.

2.4.2 Si ght Flow I ndi cators

Sight flow indicators shall be ANSI C ass 150 and shall have fl anged end
connections. Sight flow indicators shall consist of a housing containing a
rotating propeller that is visible through a gl ass observation port. The
housi ng shall be stainless steel when installed in stainless steel lines
and carbon steel when installed in carbon steel lines. The glass in the

i ndi cator shall also nmeet the Cass 150 rating. The indicator down stream
of the Pressure Control Valve (PCV) shall contain a bi-directional flapper

i nstead of a propeller.

2.5 Pl PI NG ACCESSORI ES
2.5.1 Fl exi ble Ball Joints

Fl exi bl e ball joints shall be stainless steel, capable of 360-degree
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rotation plus 15-degree angular flex nmovenent, ASME B16.5, Cass 150

fl anged end connections. Provide pressure mol ded conposition gaskets
desi gned for continuous operation temperature of 275 degrees F. Joints
shal | be designed for m ni mum worki ng pressure of ANSI C ass 150.

2.5.2 Pi pe Sl eeves

Pi pe sl eeves shall be installed at all points where the piping passes
through concrete construction. Such sleeves shall be of sufficient inside
dianeter to provide a mnimumclear distance between the pipe and the

sl eeve of 1/2-inch. Sleeves through concrete pits or slabs shall be
standard wei ght carbon steel pipe with a protective coating. Each sleeve
shal | extend through the respective pit wall or slab and shall be provided
with a Buna-N casing seal. Sleeves where piping passes under roads or

pi ping indicated to be double walled shall be standard wei ght carbon stee
pipe with a protective coating as previously specified. Alignnent of the
sl eeve and pi ping shall be such that the pipe is accurately centered within
the sl eeve by a nonconductive centering elenment. The sleeve shall be
securely anchored to prevent dislocation. Cosure of space between the
pi pe and the pipe sleeve shall be by neans of a mechanically adjustable
segnented el astoneric seal. The seal shall be installed so as to be flush.

2.5.3 Strainers
2.5.3.1 Basket Type

Strainer shall be in conpliance with ML-PRF-13789, except as specified
otherwi se. Strainer end connections shall be designed in accordance with
ASME B16.5, Cass 150. Strainers shall have stainless steel bodies,
stai nl ess steel shall be Types 304 or 316. Strainers shall have renovabl e
baskets of 60 mesh wire screen with larger wire mesh reinforcenent; wre
shal | be stainless steel, Type 316. Pressure drop for clean strainer shal
not exceed three psig at maxi num design flow rate. The ratio of net
effective strainer area to the area of the connecting pipe shall be not

| ess than three to one. Each strainer shall be provided with a suitable
drain at the bottom equipped with a ball valve. Strainer shall be the
single inlet, single outlet design. Strainer shall be supplied with a

pi ston type direct reading differential pressure gage as specified in
SECTI ON 15880 FI LTER SEPARATOR.

2.5.3.2 Cone Type (Tenporary)

Strainer shall be stainless steel type 304 or 316, 60 nesh screen with the
rati o of net open area of strainer to the area of the connecting pipe shal
be not |l ess than one to one.

2.5. 4 Pi pe Hangers and Supports
2.5.4.1 CGener al

Pi pe hangers and supports shall conformto MSS SP-58 and MSS SP-69.
Supports shall be provided at the indicated | ocations. Support channels
for drain lines shall be epoxy coated on all surfaces or hot-dip gal vani zed
after the channels are cut to length. Coated supports shall be coated with
fusion bonded epoxy resin applied by the fluidized bed nethod. Thickness
of the coating shall be not less than 10 mls. Surface preparation and
coating application shall be in accordance with the epoxy manufacturer's
instructions. The coating shall be pinhole free when tested with a | ow

vol tage holiday detector set at no nore than 100 tinmes the m | thickness of
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the coating. Al pinholes shall be marked, repaired and retested to ensure
a pinhole free film The coating material shall be a 100 percent solids,
thernmosetting, fusion-bonded, dry powder epoxy resin. The manufacturer
shall certify that the material is suitable for fluidized bed application
and that it is approved by the Environnental Protection Adm nistration.

2.5.4.2 Adj ust abl e Pi pe Supports

Adj ust abl e pi pe supports shall consist of a cast iron saddle and a threaded
ni ppl e connected to a carbon steel pipe by neans of a special reducer
conformng to MSS SP-69. The supports shall be provided with neoprene

i nsul ation strips.

2.5.4.3 Low Friction Supports

Low friction supports shall be self-lubricating antifriction el enent
conposed of reinforced TFE. Units shall be factory designed and
manuf act ur ed.

2.5.4.4 Concrete and G out

Concrete and grout for anchors and supports shall conply w th SECTI ON 03300
CAST- | N- PLACE STRUCTURAL CONCRETE

2.5.5 Sanpl e Connecti ons

Sanpl e connections shall be factory assenbled units specifically designed
for obtaining representative sanples fromfuel pipelines. Each connection
shall include a 1/4-inch sanpling probe where the probe faces upstream
ball valve and 1/4-inch quick disconnect coupling with dust plug, all
assenmbled into a unit that is suitable for installation in a pipe nipple.
The sanpling probe shall extend not |ess than one inch into the fuel pipe.
Al materials in the sanmple connections shall be stainless steel or

al um num

2.5.5.1 Sanpl i ng Hoses

Furni sh two sanpling hose assenblies to the Contracting Oficer at the
project site. Each assenbly shall consist of a six-foot Iength of 1/4-inch
clear plastic tubing with internal bonding/grounding wire. One end of the
tubing will contain a male connector that actuates flow when inserted into
the qui ck disconnect coupler. Each end of the bondi ng/ groundi ng wire shal
be equipped with clips for attaching to the pipe and netal sanple container.

2.6 FLEXI BLE HOSES

Fl exi bl e hoses for fueling punps shall have ANSI C ass 300 fl anges of
stai nl ess steel construction conform ng to ASME B16.5. Fl exi bl e hoses
shal | be of stainless steel flexible netal hose consisting of an inner
corrugated stainless steel tube with stainless steel braid cover. Al
components to be suitable for not |less than 275 psig. Length and
application of flexible hoses shall be per manufacturer's witten
recomrendat i ons.

PART 3 EXECUTI ON
3.1 VELDI NG
3.1.1 Cener a
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Al'l joints unless indicated otherw se, in carbon steel piping systens shal
be wel ded. Unl ess otherw se approved, all girth welds shall be conplete
penetrati on groove wel ds nmade in accordance with qualified wel ding
procedures. Welding operations, qualifications of welders and wel di ng
procedures shall conmply with the provisions of ASME B31l.3 and the

requi rements specified herein. The root pass on carbon steel pipe shall be
by the GVAW or GTAW process.

a. Definitions shall be in accordance with AW A3. 0.

b. Synmbol s shall be in accordance with AWS A2.4 for welding and
nondestructive testing, unless otherw se indicated.

c. Saf ety Precautions shall conformto ANSI Z49.1

d. Wel d Preparation shall conply with the requirenents of ASME B31. 3
and the qualified Welding Procedure Specification. The use of "rice
paper" as purge blocks is not permitted. Contractor shall subnit alternate
met hod for approval.

e. Backing Rings. The use of backing rings for nmaking or repairing
welds will not be permtted.

3.1.2 Qualifications of Wl ders

Wel ders and wel di ng procedures shall be qualified in accordance with
requi renents of ASME B31l. 3.

3.1.2.1 VWl d Identification

Each qualified welder shall be assigned an identification synbol. Al
wel ds shall be permanently marked with the synbol of the individual who
made the wel d.

3.1.2.2 Def ecti ve Wrk

Wel ders found maki ng defective welds shall be renoved fromthe work or
shall be required to be requalified in accordance with ASME B31. 3.

3.1.3 Test s

Al steel pipe feld-welds, including high point vent pipe and | ow point
drai n pipe, shall be exam ned by radi ographic nethods to determ ne
conformance to the paragraph "Standards of Acceptance."” The services of a
qualified comrercial or testing |aboratory approved by the Contracting

O ficer shall be enployed by the Contractor for testing of piping welds.
Costs of testing, including retesting or repaired welds, shall be borne by
the Contractor.

3.1.3.1 Radi ogr aphi c | nspection

Procedures for radiographic inspection shall be in accordance with

M L-STD- 271 or ASTME 94. Weld ripples or surface irregularities that
m ght mask or be confused with the radi ographi c i mage of any objectiona
defect shall be renoved by grinding or other suitable mechanical neans.
The wel d surface shall be nmerged snmoothly with the base netal surface.
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3.1. 4 St andards of Acceptance

Interpretation of test results and Iimtations on inperfections in welds
shall conmply with the requirenments for 100 percent Radi ography, per ASME
B31.3, Chapter VII, Table K341. 3. 2A

3.1.5 Corrections and Repairs

Def ects shall be repaired in accordance with approved procedures. Defects
di scovered between passes shall be repaired before additional weld materi al
i s deposited. Wenever a defect is renpved and repair by welding is not
required, the affected area shall be blended into the surrounding surface
so as to avoid sharp notches, crevices, or corners. After a defect is
thought to have been renoved, and prior to rewelding, the area shall be
exam ned by suitable methods to insure that the defect has been elim nated.
After repairs have been nade, the repaired area shall be reinspected and
shal | neet the standards of acceptance for the original weld. Any

i ndication of a defect shall be regarded as a defect unless reeval uati on by
nondestructive nethods and/or by surface conditioning shows that no defect
is present.

3.1.5.1 Def ect Renpva

Def ective or unsound weld joints shall be corrected by renoving and
replacing the entire weld joint, or for the followi ng defects corrections
shall be made as foll ows:

a. Excessive Convexity and Overlap: Reduce by renoval of excess
nmet al .

b. Excessive Concavity of Weld, Undersized Welds, Undercutting:
Cl ean and deposit additional weld netal.

c. Excessive Wld Porosity, Inclusions, Lack of Fusion, |Inconplete
Penetration: Renobve defective portions and rewel d.

d. Crack in Wld or Base Metal: Renpve crack throughout its |ength,
i ncluding sound weld metal for a distance of twi ce the thickness of the
base metal or two inches, whichever is |ess, beyond each end of the crack,
followed by the required rewel ding. Conplete renoval shall be confirned by
magnetic particle inspection for carbon steel or |iquid penetrant
i nspection for stainless steel. |Inspection procedures shall conmply with
the requirenents of ASME B31l. 3.

e. Poor Fit-Up: Cut apart inproperly fitted parts, and rewel d.
3.1.5.2 Met hods of Defect Renoval

The renoval of weld metal or portions of the base netal shall be done
preferably by chipping, grinding, saw ng, machining, or other nechanica

nmeans. Defects also may be renoved by thermal cutting techniques. |If
thermal cutting techniques are used, the cut surfaces shall be cleaned and
snoot hed by mechani cal neans. |n addition, at |east 1/8-inch of netal

shal | be renoved by mechani cal neans fromthe cut surfaces of stainless
st eel .

3.1.5.3 Rewel di ng

Repair welds shall be nmade using an el ectrode or filler wire preferably
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smal | er than that used in naking the original weld. Rewelding shall be
done using qualified welding procedures. The surface shall be cl eaned
before rewel ding. Repair welds shall neet the requirenents of this
speci fication.

3.1.5.4 Peeni ng or Caul ki ng

The use of force (peening) or foreign materials to mask, fill in, seal, or
di sqgui se any wel di ng defects shall not be permtted.

3.2 | NSTALLATI ON
3.2.1 Precauti ons

Speci al care shall be taken by the Contractor to insure that the protective
coating on buried pipe is not damaged during installation and that the
conpl eted systemis free of rocks, sand, dirt, and foreign objects. The
Contractor shall take the following steps to insure these conditions.

a. Coat ed pi pe shall be handled only with canvas or nylon slings or
padded cl anps. Any coating damaged by i nproper handling or storage shal
be repaired as specified.

b. Pi pe brought to the site shall be stored on bl ocks or horses at
| east 18 inches above the ground. Padded bl ocks or horses shall be used
for coated pipe. The nmethod and hei ght of storing coated pipe shall be in
accordance with the coating manufacturer's instructions.

c. Vi sual inspection shall be nmade of the inside of each |ength of
pipe to ensure that it is clear and clean prior to installation.

d. The open ends of the pipe systemshall be closed at the end of
each day's work or when work is not in progress and shall not be opened
until the work is resumed.

e. A swab, with a |leather or canvas belt disc to fit the inside
di ameter of pipe, shall be pulled through each | ength of pipe after welding
in place.

f. Qostruction remaining in the pipe after conpletion of the system

shal | be renoved at the expense of the Contractor.
3.2.2 Protective Coatings
3.2.2.1 Application of Tape Wappi ng

Surfaces to receive tape shall be clean, dry, grease-free and dust-free.
Extruded pol yethyl ene coating and adhesi ve undercoat surfaces to be tape
wr apped shall be prinmed with a conpatible priner prior to application of
the tape. The primer shall be as recommended by the tape nanufacturer and
approved by the extruded pol yet hyl ene coati ng manufacturer. Weld beads
shall be wire brushed. Burrs and weld spatter shall be renoved. Weld
beads shall be covered with one wap of tape prior to spiral wapping.
Fittings shall be wapped spirally beginning with one conplete wap three

i nches back from each edge of the extruded pol yet hyl ene coating. For pipe
| ess than four-inch size, one layer half-Ilapped shall be used. For pipe
four-inch size and larger, two layers half-Iapped shall be used, with the
second | ayer w apped opposite hand to the first. On irregular surfaces one
| ayer shall be applied hal f-lapped and stretched to conformto the surface,
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foll owed by a second | ayer hal f-lapped and applied with the tension as it
cones off the roll

3.2.2.2 I nspection and Testing

The condition of factory field coated and w apped pi ping shall be the
responsibility of the Contractor and all damage to the protective covering
during transit and handling shall be repaired by the Contractor at no
additional cost to the Governnment. All field coating and wapping shall be
subj ect to approval by the Contracting Officer. The entire pipe shall be

i nspected as specified in sub-paragraph "Testing of Protective Coatings"
under paragraph "Protective Coatings for Buried Carbon Steel and Stainless

Steel Piping." The inspection for holidays shall be perforned just prior
to lowering the pipe into the ditch and every precaution shall be taken
during | owering and backfilling to prevent damage to the protective
covering.

3.2.2.3 Danage Repair

Damaged areas of extruded pol yethyl ene coating shall be repaired by tape
wr appi ng as specified in the preceding paragraph for fittings. Residua
material fromthe extruded pol yethylene coating shall be pressed into the
break or shall be trimed off; all areas to be taped shall be prined, and
the tape shall be applied half-Iapped.

3.3 VERI FI CATI ON OF DI MENSI ONS

The Contractor shall become famliar with details of the work, shall verify
dinmensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perforning any work.

3.4 CLEANI NG OF PI PI NG

The Contractor shall keep the interior and ends of all new piping affected
by the Contractor's operations thoroughly cleaned of foreign matter and
wat er before and after being installed. Piping systens shall be kept clean
during installation by nmeans of plugs or other approved nethods. Wen work
is not in progress, open ends of piping and fittings shall be closed so

that no water or other foreign substance will enter the pipes or fittings.
Pi pi ng shall be inspected before placing into position. The interior of
each length of pipe shall be cleaned after welding. It shall be the

Contractor's responsibility for insuring that the interior of the piping is
free of foreign matter when it is connected into the system

3.5 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall conformto Section 02316A EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, and the foll owi ng beddi ng

and backfill requirenents. The pipe shall be laid in a bed of sand six
i nches deep, conpacted to the elevation of the bottom of the pipe. The
full length of each section of pipe w thout any protective covering shal

be excavated to permt installation of the protective covering. Pipe that
has the grade or joint disturbed after |aying, shall be taken up and
relaid. Pipe shall not be laid in water or when the trench or weather
conditions are unsuitable for such work. After testing and application of
protective covering to joints, sand backfill shall be placed and conpacted
around the pipe or protective coating. The renmainder of the backfill shal
be the sane as for other types of pipe.
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3.6 | NSTALLATI ON OF UNDERGROUND PI PE

Under ground fuel pipelines shall be pitched as shown on the draw ngs.
Where not indicated they shall be pitched a mnimum of 2 inches per 100
feet. Branch lines to the hydrant pits shall slope up to the pit.

Two-i nch pipe size valved drain connections shall be provided at all |ow
points and 1 1/2-inch pipe size valved outlet vent connections shall be
provided at all high points. Vent and drain lines shall terminate in male
camtype locking end with matching femal e dust covers and installed in
pits. The pipe shall have cover as shown on the drawings. Drain lines
shall be installed at the slopes indicated.

3.6.1 Pi pe Assenbly

Pi pe shall be strung parallel and adjacent to or above a trench. The pipe
shal | be supported on padded skids during welding and i nspection of joints.
Protective coating shall be inspected and repaired prior to |owering the
pipe into the trench. The pipe shall be |owered using only canvas or nyl on

slings. The sling shall be dug from underneath the pipe after placenents
and shall not be pulled fromunderneath the pipe while in contact with it.
Care shall be taken to prevent danage to the pipe, welded joints or coating
and any such damage shall be repaired as directed by the Contracting
Oficer. Pressure testing of the pipe shall be done after it has been
placed in final position in the trench.

3.6.2 Warni ng Tapes in Earth Trenches

For the purpose of early warning and identification of buried pipes outside
of building walls during future trenching or other excavation, continuous
identification tapes shall be provided in the trench. Tape shall be
nonmagnetic plastic tape or aluminumfoil plastic backed tape manufactured
for the purpose of early warning and identification of utilities buried
bel ow the tape. Tape shall be at least three inches in width. Color of
tape shall be as standard with the manufacturer with respect to the type of
utility buried below the tape. Tape shall have lettering at |east one inch
high with not Iess than the follow ng identification on the tape: BURI ED
JET FUEL PI PI NG BELOW Tape shall be installed in accordance with the
printed recomrendati ons of the tape manufacturer, as nodified herein.

Tapes shall be buried at a depth of six inches fromthe top of the subgrade.

3.6.3 Cl ear ances

Install pipe to be clear of contact with other pipes, pipe sleeves,

casings, reinforcing steel, conduits, cables, or other netallic structures.
VWhere pipes cross other pipes or structures with a separation of |ess than
six inches, install an insulating separator. Protect the pipe from contact
with a 12-inch square by 1 inch thick bitum nous-inpregnated canefi ber

boar d.

3.6.4 Protective Coating

When the protective coating on pipe is damaged, the Contracting O ficer
shall be notified and shall inspect the pipe before the coating is patched.
If the damage to the pipe is deeper than 0.050-inch, the danage shall be
repaired by welding in accordance with paragraph "WELDING'. |If the pipe is
dented, out of round or damaged to the point that welding will not make it

good as new, the length of pipe shall be rejected.

3.7 Pl PI NG LAYQUT REQUI REMENTS
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3.7.1 Pi pe Fabrication

Fabricate piping to nmeasurenents established on the project site and
position into place without springing or forcing. Mke provisions for
absor bi ng expansi on and contraction without undue stress in any part of the
system

3.7.2 I nterferences and Measurements

Provide offsets, fittings, and accessories required to elimnate
interferences and to match actual equi pnment connection | ocations and
arrangenents. Verify neasurenents before comrenci ng work. Submit

di screpancies for clarification before proceeding with the installations to
the Contracting Oficer.

3.7.3 Space and Access

Keep piping, control tubing, which is not detailed close to structures and
columms so as to take up a m ni mum anmount of space. Ensure that access is
provi ded for maintenance of equi pnent, valves and gauges.

3.7. 4 Locati on

Do not place unions in locations that will be inaccessible after the
compl etion of the work. Place unions on each side of equipnent.

3.7.5 Pi pi ng and Equi pnment

Provi de anchors where required to absorb or transmit thrust or elimnate

vi bration or pulsation. Provide hangers and supports near each change of
direction. Select support conponents which do not restrict the novement of
the pipe due to thermal expansion. Space hangers uniformy and arrange
symetrically.

3.7.6 Structural Support

Provi de supplementary or intermedi ate steel or other structural menbers as
required for transm ssion of |oads to nenbers forming part of the
supporting structure.

3.7.7 G ade

VWere profiles of piping lines are shown on the draw ngs, grade the |ine
uni formy between changes in slope or direction. Mintain gradient to
within + 1/4-inch over the entire |length of pipe. Wen backfilling has
been conpleted to the top of the pipe, the pipe shall be surveyed at each
joint, logged by station nunber, and submtted to the Contracting O ficer
and approved before backfilling can continue.

3.7.8 Si ze Changes

Make changes in pipe size with reducing fittings. Do not use bushings. In
lieu of welding reducing outlet tees for piping 2 inches and |arger,
wel di ng branches suitable for 100 percent radiographic inspection may be
used. Do not use weldolets unless specifically called out (labeled) on the
dr awi ngs.

3.7.9 Direction Changes
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Make changes in the horizontal direction of pipes with [ong radius
fittings. Provide special fittings when required. Do not make mter

wel ds. Make odd-angle offsets with pipe bends or el bows cut to the proper
angl e.

3.8 TESTI NG

Pi pi ng shall be tested by pneumatic and hydrostatic pressure. Testing
shal |l conmply with applicable requirenments of ASME B31.3, NFPA 30 and the
requi renments specified herein. Hydrostatic testing shall be perforned
using fuel as the liquid. Witer shall not be introduced into the system
for testing. Pressure and hydrostatic testing shall be performed only
after wel ding inspection has been conpl et ed.

3.8.1 Cener al

Piping to be installed underground shall not receive field applied

protective covering at the joints or be covered by backfill until the
pi pi ng has passed the pneumatic test described herein. To facilitate the
tests, the Contractor shall isolate various sections of the piping system

and test each one separately. Were such sections termnate at flanged

val ve points, the line shall be closed by neans of blind flanges in |ieu of
relying on the valve. The Contractor shall furnish tapped flanges that can
be attached to the end of the section of line being tested, and that wll
permit a direct connection between the piping and the air conpressor and/or
pressurizing punp. No taps in the permanent line will be permtted. The
Contractor shall furnish all necessary equi pnent for testing; all gauges
shal | be subject to testing and approval of the Contracting Officer. The
air used for pneunmatic testing shall have a residual humidity of not over
20 percent. The Contractor shall provide dehum di fying equi pnent on the
suction or discharge side of the air conpressor used to provide air for
testing. Pressurizing punp shall not exceed 10 cfm

3.8.1.1 Pneunati c Test Procedure

Speci al safety neasures, including the wearing of face mask, shall be taken
during testing under pressure. Only authorized personnel shall be
permitted in the area during testing. The pneumatic test pressure shall be
applied in increments. A prelimnary 25 psig test shall be applied.

Exam ne joints with soap solution. Leaks revealed by this test shall be
repaired. The full test pressure shall then be applied. Unless otherw se
directed by the Contracting O ficer, all piping shall be tested at a
pressure of 50 psig for not less than 2 hours, during which tine there
shall be no drop in pressure, only pressure rises with tenmperature. The
pressure source shall be disconnected during the final test period. Any

| eaks reveal ed by the test shall be repaired and the test repeated.

3.8.1.2 Hydrostatic Test Procedure

Upon conpl etion of pneumatic testing and after backfilling, hydrostatically
test each piping systemw th fuel at 175 psig in accordance with ASME B31. 3
and APl RP 1110, with no | eakage or reduction in gauge pressure for four
hours. The Contractor shall furnish electricity, instrunments, connecting
devi ces, and personnel for test. Fuel shall be furnished by the
CGovernment. Defects in work provided by the Contractor shall be corrected
by himat his own expense, and the test repeated until the work is proven
to be in conpliance with the Contract requirenents.
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3.8.2 Per f or mance Testi ng

The conpl eted fuel systemshall be cleaned and perfornmance tested as
specified in Section 15899 SYSTEM START UP, FUELING SYSTEM All contro
val ves, both manual and automatic, shall be checked for |eaks (any area
wetted with fuel) and proper operation and adjusted, repaired or repl aced

to correct any defects.

-- End of Section --
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