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SECTI ON 33 56 13.13
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NOTE: This gui de specification covers the
requi renents for design and installation of
aboveground steel tanks with fixed cone roofs.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Citeria Change Request (CCR)
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NOTE: Tanks with fixed roofs are usually used for
the storage of products having a true vapor pressure
| ess than 10.3 kPa 0.5 psi, JP-5, diesel fuel
kerosene, and burner fuel oils. Earthwork, concrete
wor k, piping, and other work in connection with the
tanks should be included in the appropriate sections
of the project specification or in a separate

proj ect specification.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. The extent of the work included in the project

shoul d be indicated on drawi ngs showing the site
| ayout, location of outlets and inlets, water
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drawof f connection, manhol es, other tank
appurtenances, and other data required for design by
the Contractor.

2. If concrete foundation work is provided under a
separate contract, Governnent work shoul d incl ude
foundati ons, setting anchor bolts, concrete
retaining ring, and other pertinent work such as
sand for sand cushion, water for testing, and
furnishing and installing any tank accessories not a
part of this specification
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN PETROLEUM | NSTI TUTE ( API)

APl MPMS 2. 2A (1995; R 2007) Manual of Petrol eum
Measur ement Standard Chapter 2 - Tank
Calibration Section 2A - Measurenent and
Calibration of Upright Cylindrical Tanks
by the Manual Tank Strappi ng Met hod

APl MPMS 2. 2B (1989; R 2007) Manual of Petrol eum
Measur ement Standards Chapter 2 - Tank
Calibration Section 2B - Calibration of
Upright Cylindrical Tanks Using the
Optical Reference Line Method

APl RP 2009 (2002; R 2007) Safe Welding, Cutting, and

Hot Wrk Practices in the Petrol eum and
Petrochem cal | ndustries
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APl Spec 6D

APl Std 2000

APl Std 650

(2008; Errata 2008; Errata 2008; Errata
2009) Specification for Pipeline Valves

(1998; Errata 1999) Venting Atnospheric
and Low Pressure Storage Tanks:
Nonrefrigerated and Refrigerated

(2007; Errata 2008) Wl ded Steel Tanks for
Gl Storage

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11

ASME Bl16. 21

ASME B16. 5

ASME B16. 9

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

(2005) Forged Fittings, Socket-Wl ding and
Thr eaded

(2005) Nonnetallic Flat Gaskets for Pipe
FI anges

(2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

(2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

ASTM | NTERNATI ONAL ( ASTM

182/ A 182M

193/ A 193M

194/ A 194M

216/ A 216M

269

312/ A 312M

351/ A 351M

403/ A 403M

(2009) Standard Specification for Forged
or Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for

Hi gh- Tenper ature Service

(2008b) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Service
or Both

(2008) Standard Specification for Stee
Castings, Carbon, Suitable for Fusion
Wl di ng, for High-Tenperature Service

(2008) Standard Specification for Seanl ess
and Wel ded Austenitic Stainless Stee
Tubing for General Service

(2009) Standard Specification for
Seam ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

(2006) Standard Specification for
Castings, Austenitic, Austenitic-Ferritic
(Dupl ex), for Pressure-Containing Parts

(2007a) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings
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ASTM A

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

492

209

209M

33/ C 33M

88

2565

3389

3453

396

471

4814

543

747

751

96/ E 96M

(1995; R 2009) Standard Specification for
Stainless Steel Rope Wre

(2007) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2008) Standard Specification for Concrete
Aggr egat es

(2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sul fate or
Magnesi um Sul fate

(1999; R 2008) Xenon Arc Exposure of
Pl astics I ntended for Qutdoor Applications

(2005) Coated Fabrics Abrasion Resistance
(Rotary Pl atform Doubl e-Head Abrader)

(2007) Flexible Cellular Mterials -
Ur et hane for Furniture and Autonotive
Cushi oni ng, Bedding, and Simlar
Applications

(2009) Standard Specification for Fuel Gls

(2006; R 2008) Standard Test Method for
Rubber Property - Effect of Liquids

(2009) Autonotive Spark-1lgnition Engine
Fuel

(2006) Standard Practices for Evaluating
the Resistance of Plastics to Chenical
Reagent s

(2008) Apparent Bendi ng Modul us of
Pl astics by Means of a Cantil ever Beam

(2006) Coated Fabrics

(2005) Standard Test Methods for Water
Vapor Transm ssion of Materials

NACE | NTERNATI ONAL ( NACE)

NACE SP0178

NFPA 11

(2007) Fabrication Details, Surface Finish
Requi rements, and Proper Design

Consi derations for Tanks and Vessels to be
Li ned for | nmersion Service

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

(2005; Amendnent 1 2006; Anendrment 2 2007)
Low, Medium and Hi gh- Expansi on Foam
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Syst ens

NFPA 70 (2008; AMD 1 2008) National Electrical
Code - 2008 Edition

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 38219 (Rev D) Turbine Fuel, Low Volatility, JP-7

M L- DTL- 5624 (Rev U; Notice 1) Turbine Fuel, Aviation,
Grades JP-4 and JP-5

M L- DTL- 83133 (Rev F) Turbine Fuels, Aviation, Kerosene
Types, NATO F-34 (JP-8), NATO F-35 and
JP-8 + 100

M L- P- 24396 (Rev A) Packing Material, Braided PTFE

(Pol yt etrafl uoroet hyl ene)

M L- PRF- 907 (Rev F) Antiseize Thread Conpound, Hi gh
Tenperature

M L- R- 6855 (Rev F) Rubber, Synthetic, Sheets, Strips,
Mol ded or Extruded Shapes

M L- R- 83248 (Rev C, Notice 1; Notice 2) Rubber,
Fl uor ocar bon El astoner, Hi gh Tenperature,
Fl uid, and Conpression Set Resistant

M L-V-12003 (Rev F; Am 1; CANC Notice 1) Valves,
Plug, Cast-lron or Steel, Mnually
Oper at ed

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A- 52557 (Rev A)) Fuel GI, Diesel; for Posts,
Canps and Stations

FS SS-S-1614 (Rev A; Am 1) Seal ants,
Joi nt, Jet - Fuel - Resi stant, Hot-Applied, for
Portland Cenent and Tar Concrete Pavenents

FS SS-S-200 (Rev E; Am 2) Seal ant, Joint,
Two- Conponent, Jet - Bl ast - Resi st ant,
Col d- Applied, for Portland Cenment Concrete
Pavenent

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 23 Guardi ng Fl oor and Wall Openi ngs and Hol es
29 CFR 1910. 24 Fi xed I ndustrial Stairs
29 CFR 1910. 27 Fi xed Ladders

U.S. NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)

NAVFAC P- 355 (1992) Seismc Design for Buildings
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UNDERWRI TERS LABORATORI ES (UL)

UL 698 (2006) Industrial Control Equipnent for
Hazar dous (C assified) Locations

UL 886 (1994; Rev thru Nov 2005) Qutlet Boxes and
Fittings for Use in Hazardous (C assified)
Locati ons

1.2 SUBM TTALS

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Steel tank
Fl oati ng pan

Al um num done r oof
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Tracer gas detection system draw ngs
SD- 03 Product Data
Structural steel
Pipe and fittings
Fl ange bol ting
Gasket s
Mastic seal
Fl oati ng pan
Gage hatch
Mechani cal tape | evel gage
Servo | evel gage
Pl ug (doubl e bl ock and bl eed) val ves
Level al arm system
H gh liquid level control valve
Ther nomet er s
Sand cushi on
Venti ng
Grating or anti-slip floor plate for stairway
Roof manhol es
Shel | access hol es
Drai n punp
Tracer gas detection system
Al um num done r oof
Fl exi bl e menbrane |iner (FM)
Ol -resistant coating system
SD- 04 Sanpl es
FML Sanpl es
SD- 05 Design Data

Steel tank design cal cul ations
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Fl oati ng pan design
Al um num done roof design cal cul ations
SD- 06 Test Reports
Structural steel tests (including toughness test data)
FM_ i nspections
FML tests
FML factory test
Sand cushion tests
Fire test
SD-07 Certificates
Wl di ng procedures and procedure qualifications
Qualifications of nondestructive test exam ners
Tank calibration experience
Qualifications of FM. field engineer
FML Manufacturer's Representative
SD- 08 Manufacturer's Instructions
Mechani cal tape | evel gage
Servo | evel gage
Level alarm system
H gh liquid |level control valve
Al umi num done r oof
FIl exi bl e menbrane |iner (FM)
SD-10 Operation and Mai ntenance Data
Mechani cal tape | evel gage, Data Package 2[; C[; G [___ 11
Servo | evel gage, Data Package 2[; C[; G [___ | 11
Level alarm systen, Data Package 2[; C[; G [
H gh liquid level control valve, Data Package 2[; C[; G [___ 11
Venting, Data Package 2[; C[; G [___ 11

Submt in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.
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1

SD-11 C oseout Submittals
Tank calibration record
Wel d i nspection reports

Submit reports for inspection of welds, and radi ographs [, to
the Contracting Officer].

3 COPI ES OF APl PUBLI CATI ONS

Provi de four copies of API RP 2009, APl Std 650, APl Std 2000, and[
APl MPVS 2.2A][ APl MPMS 2. 2B].

.4 RELATED REQUI REMENTS

Mat eri al s, design, fabrication, welding, erection, testing, and
appurtenances shall be in accordance with APl Std 650 and APl Std 2000,
except as otherw se specified herein. Products to be stored in the tank
are JP-5, diesel fuel, [__ ,] and fuel oil. Section 23 03 00.00 20 BASIC
MECHANI CAL MATERI ALS AND METHODS, applies to this section except as

speci fied ot herw se.

5 DESI GN REQUI REMENTS

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Insert design information for |oads on tanks
as given in M L-HDBK-1002/2. General information on
tanks can be obtained from DM 22. Insert the size
and volune of the tank. Edit as required for

proj ect .
ER R R I I R R R R R I I I R R R R I I R R R R I I I R R S R R I I I I R R R R I I I I R I I I R R R R I I I I

Tank shall be designed to resist the follow ng | oads and forces:

a. Wnd: [__ ] kiloneters per hour [__ ] nph
b Seismic Zone: [__ |
c. Roof Live Load: [__ ] kPa [ ] pounds per square foot

d. The follow ng conbinations of |oads, w th correspondi ng
percent ages of basic stresses to be used in design, shall be

al | owed:

Load Conbi nation Percentage of All owabl e Stress
Dead | oad + live |oad 100

Dead load + live load + wi nd | oad 133

Dead load + live load + seismc |oad 133

e. Determne forces and hydrodynanic effects fromseismic loading in
accordance with APl Std 650 and NAVFAC P-355. Design tank to
provi de freeboard to mnimze or prevent overflow and damage to
the roof and upper shell that may be caused by sloshing of the
liquid contents. Design colums to resist the forces caused by
sl oshing of the liquid contents.

SECTION 33 56 13.13 Page 13



f. The usable capacity of the tank shall be not less than [__
liters 42.0 U S. standard gallons barrels. The tank shall be not
nore than [ ] mfeet in dianeter, and shall be approximtely

[ ] mfeet in height plus additional height for sloshing due
to seismc effects

g. Allowable solid bearing capacity of [__ ] with mninum
foundati on enbednent of [610] [__ ] mr [24] [__ ] inches
Differential settlement of up to [100] [__ ] mm [4] [___ ] inches

under dynanic seisnic |oading. Bearing values nay be increased
on third for tenporary wind and seismc |oads. Allowable passive

| ateral soil pressure of [ ]. Coefficient of friction of
[0.4] [___ ] N
h. Specify gravity of liquidis [0.84] [__ 1.

i. Design tank and connected piping to acconmopdat e external piping
| oads in accordance with APl Std 650, Appendix P

j. Tank interior colums, when provided, shall be of pipe or round
structural tubing.

1.5.1 Corrosi on Al |l owance

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Corrosion allowance shall not be | ess than
1.6 nr 1/16 inch for coated tanks. For uncoated

tanks, cal cul ate corrosion netal |oss and sel ect

appropriate corrosion allowance.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Make all owance of [1.6] [__ ] mw [1/16] [__ ] inch in thickness of
steel for corrosion loss. Corrosion allowance shall be applied to the
[interior] [and] [exterior] of the shell, roof, and to surfaces of interior

structural nenbers.

1.5.2 Desi gn Metal Tenperature

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: |Insert design netal tenperature for |ocations
not covered by APl Std 650. otain |ow tenperature
from weat her dat a.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

APl std 650 [[__ ] degrees C [] ] degrees F].

1.6 TANK CALI BRATI ON EXPERI ENCE

Perform calibration of the tank using a qualified organization that can
certify to at least 2 years of prior successful and accurate experience in
calibrating tanks of conparable type and size.

1.7 ELECTRI CAL WORK

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Insert appropriate Section number and title
in blank bel ow using format per UFC 1-300-02.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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El ectrical equi pnment and wiring shall be in accordance with [
Swi t ches and devi ces necessary for controlling the electrical equipnent
shal |l be provided. Wring, equipnment, and fittings shall be

expl osi on-proof in conformance with the applicable requirenents of UL 698
and UL 886 for Class |, Division 1, Goup C and D hazardous | ocations.

El ectrical installations shall conformto the requirements of the NFPA 70.
Underground electrical wiring shall be enclosed in PVC coated conduit which
shall be isolated fromsteel tanks with dielectric fittings.

. 8 QUALI FI CATI ONS OF FML FI ELD ENG NEER

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Include any | ocal regulatory requirenments
that rmust be met by the Contractor
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The Contractor shall nmeet the licensing requirenments of the State in which
the work is to be perforned. The Contractor shall provide a field engineer
full time to this project. The field engineer shall have successfully
compl eted manufacturer's training for handling and installing FM. systens
as well as have at |east 92,950 square neter one mllion square feet of
installation experience.

.9 QUALITY ASSURANCE

.9.1 Drawi ng Requi renents

Drawi ngs for the steel tank [,floating pan] [, and al um num donme roof] shal
be prepared by a registered structural engineer. |Include erection diagrans
and detail drawi ngs of tank bottons and foundations, roof, shell plates,

wi nd girders, and openi ngs and connections for fittings and appurtenances.
The drawi ngs shall include the follow ng:

a. Tank erection details show ng di mensions, sizes, thickness, gages,
materials, finishes, and erection procedures.

b. Tank conmponent details to include as a m ni num
(1) Sand cushion

(2) Floating pan (including details of support |egs, manways, foam
danms, joint attachments, anti-rotation cable, and groundi ng cabl es)

(3) Internal pipe and fittings

(4) Locations of floating pan pressure/vacuumvents, rimseals, and
f oam dam

(5) Details of AFFF fire protection system conponents

(6) Location of alarmand control sw tches

(7) Location of gages

c. Details of the base of any conponent that sets on grades; conplete

wi th attachnments, anchor bolt tenpl ates, and recomended
cl earances for nmaintenance and operation
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d. Details of the electric wiring indicating applicable single Iine
and wiring diagrans with witten description of sequence of
operation and the instrunentation

e. Details showing the location, type, and description of vibration
i sol ation devices for all applications.

f. Conplete piping and wiring schematic diagrans.
1.9.2 Tracer Gas Detection System Draw ngs
Provi de shop drawings for installation of the tracer gas detection system
1.9.3 Dat a Requirenents
Cal cul ations for the steel tank design [,floating pan design] [, and
al um num done roof design] shall be prepared by a registered structura
engi neer. Include calculations that indicate the nmaxi mum and mni ni mum
operating pressures in accordance with APl Std 650, Appendix F. [Include
cal cul ations for the buoyancy of the floating pan and the structura
stability of the floating pan when resting on the support |egs.]
1.9.4 Test Exanminers

Submit proof of conpliance of nondestructive test examiners with APl Std 650.
Submit certified data on tank calibration experience.

1.9.5 Qualifications of FM. Field Engi neer
Subnmit a letter providing evidence of the Contractor's and the field
engi neer's experience, training, and licensing. Statenments of previous FM
job experience shall be provided with a point of contact, a phone nunber,
address, the type of installation, and the current status of the
installation.

1.9.6 FML Manufacturer's Representative
Submit a letter, prior to placing the FM.,, fromthe FM. manufacturer nam ng
their authorized representative conplete with their address, phone nunber,
and a point of contact.

PART 2 PRODUCTS

2.1 MATERI ALS

Conformto the follow ng requirements except that materials not definitely
specified shall conformto APl Std 650

2.2  STRUCTURAL STEEL
APl Std 650.

2.3 Pl PE, FITTINGS, AND FLANGES
APl Std 650, except as specified. Fittings |less than 50 nr 2 inches IPS
shal | be flanged or threaded; sizes 50 mm 2 inches IPS and | arger shall be
flanged or butt-wel ded. Flanges shall be wel ding neck type in accordance

with ASME B16.5. Threaded fittings shall conformto ASMVE B16.11, 20.7 MPa
3000 I'b. Butt welding fittings shall conformto ASVE B16. 9.
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2.3.1 Inlet and CQutlet Piping, Fuel Storage Tanks
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NOTE: Specify stainless steel piping for aviation
fuel operating storage tanks at naval air stations.
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Stainless Steel for Inlet and Qutlet of Aviation Fuel Operating Storage
Tanks:

2.3.1.1 Pi pe
ASTM A 312/ A 312V, Schedul e 40, Type 304L or 316L
2.3.1.2 Fittings

a. Butt welding: ASTM A 403/ A 403N, Cass WP, Schedul e 40, Type 304L
or 316L.

b. Threaded: ASME B16.11, Cass 20.7 MPa 3000 | b, ASTM A 182/ A 182N
Type 304L or 316L, forged.

2.3.1.3 Fl anges
ASME B16.5, O ass 150, ASTM A 182/ A 182, Type 304L or 316L
2.3.1.4 Fl ange Bolting
Bolts: ASTM A 193/ A 193N, Grade B7; nuts: ASTM A 194/ A 194N, Grade 7.
2.4 Pl PE FLANGE GASKETS
ASME B16. 21, spiral-wound type.
2.5 GASKETS FOR MANHCLES, CLEANQUTS, AND COVERS
2.5.1 Fl anged and Bol ted Connections and Covers
Provi de conposition ashestos-free, fire-resistant gaskets.
2.5.2 Roof Manhol e Franes and Covers
Provi de rubber gaskets, M L-R-6855, for covers which are not bolted.
2.6 MASTI C SEAL
Mastic seal for sealing foundation ring wall shall be resistant to jet fuel
and shall conformto FS SS-S-200 for cold applied sealant and FS SS-S-1614

for hot applied seal ant.

2.7 I NTERI OR PROTECTI VE COATI NG SYSTEM
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NOTE: |In order to protect product quality and to
extend the life of the tank, the prescribed interior
surfaces of steel petrol eum storage tanks shall be
coated in accordance with M L-HDBK-1022 "Petrol eum
Fuel Facilities."
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NOTE: O her guidance as to interior surface
treatnent is as foll ows:

1. Specify bare interior netal surfaces if coating
is not required, or if the coating is to be done at
a later date. Uncoated surfaces shall be cleaned of
contam nants, including mll scale. Delete
reference to Section 09 97 13.15 if not applicable.

2. Coating with SAE-30 weight oil should be
speci fied when the surfaces in contact with the
stored product are to be left bare, and the tank

will not be placed in service i mediately.
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[Section 09 97 13.15 | NTERI OR COATI NG OF WELDED STEEL PETROLEUM FUEL
TANKS.] [Interior of the tank shall be bare steel. Coat interior of tank
with SAE 30 oil for temporary protection.]

2.8 EXTERI OR PROTECTI VE COATI NG SYSTEM

Section 09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES.
2.9 APPURTENANCES
2.9.1 Fl oati ng Pan

The floating pan shall be naturally buoyant by neans of seal ed honeyconb
cells in alum num sandw ch panels, be suitable for operation with |iquids
having a specific gravity of 0.70, be internal to the tank, have ful
surface contact with the fuel, be equipped with a seal at each penetration,
and neet the requirenents of APl Std 650 Appendix H. A rimshall be

provi ded around the floating pan periphery and extend a m ni nrumof 150 mMr 6
i nches above the free liquid surface. The rimshall contain turbul ence and
prevent fuel from splashing up onto the top surface of the floating pan.

2.9.1.1 Pan Integrity

The floating pan shall support the follow ng | oading conditions wthout
causi ng damage to the pan, sinking the pan, or allow ng product to spil
onto the top surface of the pan in the event the pan is punctured.

a. Awuniformload of three tines the weight of the pan

b. For tanks larger than 9144 nm 30 feet in dianeter, a point |oad of
227 kg on a 93,000 sq mr 500 pounds on a one square foot area
anywhere on the floating pan while it is floating or resting on
the | egs.

c. For tanks 9144 mr 30 feet in diameter and | ess, a point |oad of
113 kg on a 93,000 sq mm 250 pounds on a one square foot area
anywhere on the floating pan while it is floating or resting on
the | egs.
2.9.1.2 Joi nt Connecti ons
Al um num sandwi ch panel s shall be joined together by neans of a gasketed
joint that transmts | oads wi thout structural failure or |eakage.
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2.9.1.3 Al um num Ext r usi ons

Extrusi ons shall be made fromall oy 6063-T6 in accordance with ASTM B 209N
ASTM B 209.

2.9.1. 4 Al um num Sandwi ch Panel s

Panel s shall be made from all oy 3003 H14, 3003 H16, 3105 H14, or 5010 H24

in accordance ASTM B 209N ASTM B 209. The skin of the panels shall have a

m ni mum t hi ckness of 0.356 nmm 0.014 inches. The core of the panels shall be
25 mmr one inch al um num honeyconb.

2.9.1.5 Support Legs

Fl oating pan shall be provided with two position self-draining | egs that

are designed to support a uniformload of 600 Pa 12.5 pounds per square foot.
The | egs shall be tubular structural nenbers at |east 50 nm 2 inches in
diameter and ride with the pan when the fuel |evel is above the high
position. The low position shall be 900 mr 36 i nches and hi gh position

1900 mr 75 inches. The exact |ocation and nunber of the support |egs shal

be as recommended by the floating pan manufacturer. The |egs shall be
capabl e of allow ng a person, standing on top of the floating pan while the
tank is in service, to performthe foll ow ng functions:

a. Change fromthe high to the | ow position
b. Change fromthe lowto the high position
c. Conpletely renove the |egs

d. Adjust the legs vertically a distance equal of plus or minus 75 mr
3 inches.

2.9.1.6 Peri phery Seal s

Peri phery seals shall be made of flexible polyurethane foamin accordance
with ASTM D 3453 and be covered with a pol yurethane coated pol yester fabric
wap at |least 0.635 mm 0.025 inch thick. The periphery seal shall fit the
space between the tank shell and the outer edge of the floating pan with
two flexible seals, a primary and a secondary. The seals, primary and
secondary as a unit, shall accommpdate a devi ati on between the path of the
floating pan relative to the tank shell of an additional 100 mr 4 inches of
conmpressi on and an additional extension of 50 mr 2 inches fromits norma

compressed position at any fluid level. The primary seal shall be above
the liquid | evel and be free draining without trapping any liquid. The
secondary seal shall be above the primary seal. Seals shall be capabl e of

bei ng repl aced during tank operations, be durable in the tank's
envi ronment, be abrasion resistant, and not discolor or contam nate the
l[iquid stored in the tank.

2.9.1.7 Penetrati on Seal s

Penetration seals shall be nade of Buna-N. Vertical appurtenances such as
columms, | adders, cable, etc. that penetrate the floating pan shall have
seals that permt a local deviation of plus or minus 125 mr 5 i nches and
have a rimthat extends a m ni mum of 150 mr 6 inches above the free liquid
to contain product turbul ence and prevent the tank product from spl ashing
up onto the top surface of the floating pan.
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2.9.1.8 Manway

A manway shall be provided for each floating pan to provide access to the
tank interior when the floating pan is on its supports and the tank is
enpty. Manway shall have an clear inside dianeter of at |east 760 mr 30
inches. The cover shall be bolted fuel tight to the floating pan with a
Buna- N gasket. Manway shall have a rimthat extends a mnimumof 75 mr 3
i nches above the free liquid to contain product turbul ence and prevent the
tank product from splashing up onto the top surface of the floating pan.

2.9.1.9 Foam Dam
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NOTE: Provi de foam dam for all tanks. Do not
delete for smaller tanks as done in CCE
speci fications.
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A foam dam shall be constructed of steel plate and mounted directly to the
top of the floating pan. The steel dam shall be supported by stee
channel s as indicated. The dam shall be constructed in accordance with
NFPA 11.

2.9.1.10 Groundi ng Cabl es

Two or more 3 nmr 1/8 inch diameter grounding cabl e nade of 304 stainless
steel aircraft cable conforming to ASTM A 492, with a maxi mum resi stance of
8.5 ohnms per 30.48 neters 100 feet shall be provided for each tank. The
exact |ocation and nunmber of grounding cables shall be as recomrended by
the floating pan manufacturer.

2.9.1.11 Anti-Rotation Cable

One 6 M 1/4 inch dianmeter anti-rotation cable nade of 304 stainless steel
conform ng to ASTM A 492 shall be provided for each tank. Fittings for
anti-rotation cables including cable clanps, pins, sockets, turnbuckles,
U-bolts and nuts, etc. shall be 304 stainless steel. Cable shall be nade
taut by neans of the turnbuckle. The exact location of the anti-rotation
cabl e shall be as reconmmended by the floating pan manufacturer.

2.9.1.12 Fire Test

The floating pan design shall be fire tested by both of the follow ng tests
being applied to a test floating pan. Float the test floating pan in
aviation turbine fuel or notor gasoline with a flash point of |ess than 120
degrees F. Successful conclusion of each fire test shows that the design
is adequate if no significant damage occurs to the pan, the pan conti nues
to float, and the fire did not spread to the whole surface of the fuel.

a. Hole Fire: The test floating pan shall have a 300 mr 12 inch or
| arger dianeter hole cut through it. After being lit, the fuel in
the hole shall burn for a mninumof 2 hours.

b. RmFire: After being lit, the fuel around the test rimsection
shall burn for a m ni mum of 2 hours.
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9.2 Gage Hatch

Provi de gage hatch and stilling well to within 75 mr 3 inches of the bottom
of the tank for manual gauging. Provide a horizontal datumplate of 6 M
1/4 inch thick stainless steel at the bottomof the stilling well with the
top of the plate at the elevation at which the shell intersects the

bottom Equip hatch with a self-closing, foot-operated, |ockdown cover of
nonferrous metal. Provide gasket for dissimlar netal protection. Provide

a thernmometer holder. Locate hatch near roof manhole, readily accessible
fromthe top platformof the stairway.

. 9.3 Mechani cal Tape Level Gage
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NOTE: Delete this paragraph if Servo Level gages
are specified.
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The nechani cal tape gage shall be conmplete with all necessary incidenta

pi pe, pulleys, fittings, supports, support brackets, tension spring, and
gui de wire assenblies. The gage shall automatically provide the |ocation
of the floating pan within plus or mnus 1.6 mr 1/16 inch of the actua
liquid level. The head shall be made of al um num and be nounted on the
exterior of the tank shell approximtely 1370 nmr 54 i nches above the tank
bottom The head shall contain a glass covered wi ndow conplete with an
inside wi per. The seals shall be made of teflon. The shafts, graduated
tape, and tape drum assenbly shall be made of stainless steel. The tape
shal |l be of sufficient length to measure the liquid |level fromthe bottom
to the top of the storage tank. Gage neasurenents shall be graduated in 1.6
nr 1/ 16 inch increnents. The tape shall be carried over pulleys housed in
el bow assenblies at each change of direction. For data transm ssion, the
mechani cal tape gage head shall be provided with a direct gear,
non-contacting optical digital encoder coupled to the gage shaft.
Transmtter shall provide a 4-20 MA signal to a renpte digita
receiver/indicator. Transmtter shall be powered fromthe renpote
receiver. Encoder/transmtter shall be UL |listed and/or FM approved as
intrinsically safe for use in a Cass |, Division 1, Goups C and D

hazar dous environment .

9.4 Servo Level Gage
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NOTE: Delete this paragraph if Mechani cal Tape

gages are specified.
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.9.4.1 Construction

The materials of construction of the servo | evel gage, excluding "O' ring
gaskets, nmagnetics, and el ectronic conponents, shall be constructed of
either ASTM A 351/ A 351N Type 316 stainless steel or cast alum num "O
ring gaskets shall be constructed of Buna-N. The servo | evel gage shall be
Underwriters Laboratory (UL) or Factory Miutual (FM |abeled for dass |
Division 1, Goup D hazardous areas, and shall have nmaxi num tenperature
rating of "T2D' 215 degrees C 419 degrees F as defined by NFPA 70. The
nanepl ate shall include the tenperature rating. Unit shall be provided
with a thernostatically controlled heater for prevention of condensation
and freeze protection and an RTD and self conpensating tenperature
converter. Unit shall receive 120 volts, single phase power and shal
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consune 60 VA, maxi mum
.9.4.2 Assenbl y

The automatic tank | evel gage assenbly shall include a servo | evel gage, an
ASTM A 492 Type 316 stainless steel nmeasuring wire, an unguided 146 mr 5.7
inch dianeter type 316 stainless steel displacer, an alum numcalibration
chamber, local and renote |level indications, and an alum numstilling

well. The neasuring wire shall be of sufficient length to nmeasure the
liquid level fromthe bottomto the top of the storage tank.

.9.4.3 Gage Qperation

The di spl acer shall indicate to the servo level gage a rise or fall in the

liquid level of the tank. The servo |evel gage shall be capable of sensing
any novenent of the displacer and provide both a local and a renote liquid

| evel indication. The servo |evel gage shall have a nmeasuring accuracy of

plus or minus 3 nm 0.01 feet.

.9.4.4 Dat a Transm ssi on

When the servo | evel gage senses a rise or fall in the tank liquid |evel,
the internal processor shall be capable of providing serialized output
capabl e of being transnmitted over a two-wire bus to renpote
receiver/indicator units. The units of neasurement shall be nmillinmeters
feet and measuring increnents shall be 3 mm in hundredths (0.01) of a foot.
Wave integration tinme shall be 1 to 10 seconds, adjustable.

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

APl Spec 6C and M L-V-12003 Type 111, ANSI O ass 150, nonl ubri cated,
resilient, double seated, tapered lift, plug type capable of handling
two-way shutoff; steel body, chrome-plated interior, and tapered plug of
steel or ductile iron, chronme or nickel plated, supported on upper and

| ower trunnions, and steel or ductile iron, sealing slips, with Viton
seals. Valve design shall pernit sealing slips to be replaced fromthe
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 her proof operators with mechanica
position indicators and a m ni mnum bore size of 65 percent of nom nal pipe
size, unless the nanufacturer can show an equi valent or greater flowrate
with a | ower percentage of internal cross sectional area.

.9.5.1 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 clearance is maintained

bet ween the sealing slips and the valve body. Rotation of the handwhee
toward cl osed shall lower the plug after the sealing slips are aligned with
the valve body and force the sealing slips against the val ve body for
positive closure. When valve is closed, the slips shall forma secondary
fire-safe metal -to-nmetal seat on both sides of the resilient seal.

.9.5.2 Rel i ef Val ves
ANSI d ass 150, steel body. Provide plug valves with automatic thernma
relief valves to relieve the pressure buildup in the internal body cavity

when the plug valve is closed. Relief valves shall open at 25 ps
differential pressure, and discharge to the throat of and to the upstream
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side of the plug valve.
.9.5.3 Bl eed Val ves

ANSI d ass 150, steel body valve. Provide manually operated bl eed val ves
that can be opened to verify that plug valves are not |eaking when in the
cl osed position. Provide discharge piping so that released liquid can be
cont ai ned.

.9.6 Level Al arm System

System shal |l be designed and installed in such a way that the system shal
be continuously and automatically self-checking without manual check.

El ectronic | evel sensors shall be thermi stors or optic types, and be
intrinsically safe Class I, Division 1, Goup D for hazardous environnents,
with recognized FM CSA or UL approval. Both high electronic |evel sensors
shal |l be contained in a single multi-sensor holder/junction box. The
sensor hol der/junction box shall be accessible fromthe tank top or

st ai rway.

.9.6.1 El ectroni ¢ Level Al arns

Level alarns shall be nechanically and el ectrically independent and be
totally isolated fromthe gaugi ng system Two el ectronic high | evel alarns
shal | be provided for each tank. A High Level Alarm (HLA) shall be set at
approxi mately 95 percent of the safe tank filling height and be arranged to
actuate an audi ble alarm signal |located at or near the normal station of
the person in control of the tank filling operation. A High H gh Leve

Al arm (HHLA) shall be set at approximately 98 percent of the safe filling
hei ght. HHLA shall sound an audi ble and visual alarmat a control pane

and close the High Liquid Level Control Valve. |In addition, an electronic
low | evel alarmshall actuate a visual and audi bl e signal at the contro
panel when the tank is less than 5 percent filled.

.9.6.2 Level Al arm Control Pane

Panel shall be |ocated where indicated and contain one light and one rel ay
output for each alarmpoint. An audible alarmshall actuate whenever any
al arm poi nt has been reached. Panel shall further contain a green (Power
ON) status light and push button controls for alarmreset and test. Pane
shal |l consist of a NEMA 4 style water-tight housing for outdoor nounting

| ocations. Panel shall operate with 115 VAC i nput power. Circuitry and
cables fromthe panel to the electronic |evel sensors in the tank shall be
intrinsically safe.

. 9.7 H gh Liquid Level Control Valve
.9.7.1 Val ve

Val ve shall be hydraulically operated, single-seated, normally closed,

di aphragm actuated, on/off type valve. Valve shall be field adjustable.

Val ve shall be provided with a position indicator, float operator and
assenbly, pressure-operated pilot valves and accessories, sol enoid-operated
pi l ot valve, and pressure gage quick-disconnect fittings located in the
valve inlet, outlet, and cover. Valve shall also operate with a specia
check valve feature and close rapidly when outlet pressure exceeds inlet
pressure. Service and adjustments shall be possible w thout removing the
valve fromthe line. Portions of the valve comng in contact with fue
shal |l be conpatible with the fuel and be of corrosion-resistant naterial.
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Val ve shall have bodi es, bonnets, and covers constructed of cast stee
conform ng to ASTM A 216/ A 216, Grade WCB internally plated with chrom um
nickel, or electroless nickel. Stemand trimshall be stainless steel.

Val ve shall be suitable for a working pressure of 1900 kPa at 38 degrees C
275 psig at 100 degrees F with a weat herproof housing. Valve packing shal
be Viton in accordance with M L-R-83248 or PTFE in accordance with

M L- P-24396. Valve shall be provided with flanged end connections which
are constructed of the sane material as the valve body.

2.9.7.2 Fl oat Qperator and Assenbly

Fl oat operator and assenbly shall be Gade CF3 (Type 304L) or G ade CF8M
(Type 316) stainless steel confornming to ASTM A 351/ A 351N. Fl oat operator
shall be field adjustable. Float operator shall control the high liquid

| evel control valve based on the indicated actuation point. The float
operator and assenbly shall be nounted to the storage tank's exterior where
i ndicated. Means shall be provided to test the float operator's operation
and the control system s response.

2.9.7.3 Pressure-Cperated Pil ot Valves and Accessories

Val ves shall be the adjustable, pressure-operated type and be adjustable in
the field. Valves shall be tag identified and be stainless stee

conform ng to ASTM A 351/ A 351V, Grade CF3 (Type 304L) or G ade CF8M (Type
316) with stainless steel internal working parts. A 40 nesh stainless
steel screen, self-cleaning strainer shall be provided in the pilot valve
supply piping. Pilot systemtubing shall be Type 316 stainless steel in
accordance with ASTM A 269. Control, supply, and return connections shal
be provided with isolation valves. Tubing connections shall be nade with
uni ons and not be wel ded or sealed with "O' rings.

2.9.7.4 Sol enoi d- Operated Pil ot Val ve

Val ve shall be used for the electronic |evel alarmsensor control of the
high liquid level control valve. Valve shall be tag identified and be
stainl ess steel conformng to ASTM A 351/ A 351N, Grade CF3 (Type 304L) or
Grade CF8M (Type 316) with stainless steel internal working parts. Valve
shal | have a manual type operator or needle valve for emergency nanua
bypass operation. Activation of this emergency manual bypass overri de,
during filling operations when no electrical power is available, shal

cause a visible and audi ble indication of override status at the Level

Al arm Control Panel when electrical power is restored to the system

Sol enoi ds shall operate on 120 volts, 60 Hz, single phase power and be
housed in an UL | abel ed expl osi on-proof case for Cass I, Division 1, G oup
D areas with nmaxi mumtenperature rating of "T2D' 215 degrees C 419 degrees F.

2.9.7.5 Control Valve Operation

The high liquid level control valve shall fully close when either the fl oat
operator or the HHLA electronic | evel alarm sensor are activated. Valve
shall fully open when the tank's fuel is below the float operator's
actuation point and the HHLA electronic | evel alarm sensor is not
activated. Means shall be provided to test the control system s response
at the activation point.

2.9.8 Ther nonet er s
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NOTE: Provide a plug for the second well if no
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renote tenperature reading is included in the
project. Provide renote tenperature reading
capability if authorized for the project, and del ete
requirenent for threaded plug. Details of renote
tenperature readi ng equi pmrent should be included in
separate (electrical) section of the project

speci fication.
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NOTE: |Insert appropriate Section nunmber and title
in blank bel ow using format per UFC 1-300-02.
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Provide two thernmoneter wells designed as indicated not nore than 457 mr 18
inches apart. In one well, provide a 127 nmr 5 inch non-nercury
direct-drive Bourdon tube dial thernoneter with one-degree divisions and a
range of minus 10 degrees C to plus 80 degrees C O degree F to plus 150
degrees F. Construct thernometer with stainless steel case, bezel,
fittings, and stem Seal head agai nst dust, funes, and noisture. [Provide
a threaded plug for the second well.] [In the second well, provide a
tenmperature-sensing bulb for renote reading tenperature system Renpte
tenmperature reading systemshall conformto |

2.9.9 Venti ng
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NOTE: Use this text for vents on tanks without
floating pans. Delete for tanks with floating
pans. Open vents will nornally be used for storage
of nonvol atile products. Delete description of
pressure/vacuum vents if open vents are used.
Pressure/vacuum vents may be used for kerosene type
jet fuel tanks where especially dirty environnments
exist. Delete description of open vents if
pressure/vacuum vents are used

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

[ Provi de open vent at the center or at the highest elevation of the roof.

Open vent shall have a weat herhood, w th gal vani zed steel bird screen with

6.0 mr 1/4 inch opening and a 3.43 mr 0.135 inch minimumw re di aneter.]

[ Breat her (pressure/vacuum vents shall have hinged or guided pallets.

Movi ng or striking parts shall be of nonferrous netal. Design shall be

such that noisture cannot collect and freeze the pallet to its seat in cold

weat her. Provi de weat herhood, with gal vani zed steel bird screen with 6.0 mm
1/4 inch opening and a 3.43 mr 0.135 inch mnimumwre dianeter for vent

openi ngs. Size pressure and vacuumrelief vents in accordance with

APl Std 2000. ]

2.9.10 Venti ng

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use this text for vents on tanks with
floating pans. Delete for tanks w thout floating
pans. Include APl Std 650, Appendix G for tanks

w th al um num done roof.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I
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2.9.10.1 Circul ati on Vents

Provi de open circul ation vents on the roof in accordance with APl Std 650,
Appendi x H [and Appendix G . Open vents shall have a weat herhood, with
corrosion-resistant steel bird screen with 6.3 mm 1/4 inch opening and 3.43
mr 0.135 inch minimumwre dianeter.

2.9.10. 2 Pr essur e- Vacuum Vent s

Breat her (pressure-vacuun) vents shall have hinged or guided pallets.
Movi ng or striking parts shall be of nonferrous netal. Design shall be
such that noisture cannot collect and freeze the pallet to its seat in cold
weat her. Size pressure and vacuumrelief vents in accordance with

APl Std 2000.

2.9.11 Circunferential Stairway and Pl atform

OSHA 29 CFR 1910.24 and 29 CFR 1910.23. Support the stairway conpletely on
the shell of the tank with ends of the stringers clear of the ground, and
at an angle of approximately 0.785 rad 45 degrees. Construct stairway
entirely of steel with treads of grating or an approved antislip floor
plate. Railing shall be continuous around the platformexcept for access
openi ngs. At access openings, any space w der than 150 nm 6 i nches between
the tank and the platformshall be floored.

2.9.12 Ladder s

OSHA 29 CFR 1910.27. Provide vertical interior |adders extending fromthe
roof manholes to the tank bottom Provide exterior |adders or catwal ks as
required to gain access to the second roof manhole, which is on the
opposite side of the tank fromthe stairway platform Provide drai nage for
hori zontal surfaces such as stairs and floored surfaces nmade from stee

pl at es.

2.9.13 Roof Manhol es

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Specify additional nanhol es or access hol es
when necessary to neet safety requirenents or |oca
codes. Usually, larger dianeter tanks (greater than
12 m 40 feet will require nore nanhol es.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

Provide [two] 610 mmr 24 inch mni mum square nmanhol es for access to the
interior of the tank through the roof. Locate one nanhol e adjacent to the
platform of the stairway on one end of a diameter of the tank. Locate a
second manhol e at the opposite end of that dianeter. [Provide other
manhol es as indicated.] Provide manholes with safety handrails and | ocated
directly over the interior |adders. Provide hinged and weatherti ght
manhol e covers with a formed fit.

2.9.14 Shel | Access Hol es

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Specify additional manhol es or access hol es
when necessary to neet safety requirenents or |oca
codes. Usually, larger dianeter tanks (greater than
12 m 40 feet will require nore nmanhol es.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Provide two 750 mr 30 inch diameter access holes [and flush cl eanout as
indicated]. Locate the access holes in the tank shell on opposite sides of
the tank on a dianeter approximately 1.57 rad 90 degrees fromthe roof
manhol es and at a hei ght conveni ent for personnel access into the tank.
Provi de access holes with wel ded steel plate frames and covers. Secure the
cover plates with corrosion-resistant bolts and nuts. Provide access hol es
wi th gaskets and snooth gasket seats.

2.9.15 Fittings and Piping

Provide fittings and piping and other mscellaneous itens as necessary to
permt tank operations.

2.9.15.1 Product I nlet Connections

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: Design shall include neans to linit fue
inlet pipe velocity to | ess than one neter per second
3 feet per second until fill pipe is conpletely

subrmerged to nmininmze potential for static
electricity generation

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Product inlet connections shall consist of an external flange, a nozzle
through the tank shell, supports, and an internal expandi ng cone, as
indicated. The flange shall be 1034 kPa 150 pound, conforming to ASME B16.5
with slip-on or wel ded neck.

2.9.15.2 Product CQutl et Connection

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Show pi pi ng details per DM 22 on draw ngs.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Product outlet connection shall consist of an external flange, a nozzle
through the tank shell, internal flanges, el bows, product w thdrawal |ine
assenbly, and supports, as indicated.

2.9.15.3 Wat er Drawoff Connecti on

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: For noncircul ating tanks, provide a 25 mr one
i nch water drawoff connection froma point 50 mr 2

i nches above the bottom of the center sunmp and
extend through the tank shell to a filter/separator
waste tank or oil/water separator. Show pi ping on
dr awi ngs.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Wat er drawoff connection shall consist of an external flange or coupling,
nozzle and 25 mm one inch pipe through the tank shell, supports, and
fittings to a point 50 mr 2 inches above the bottom of the center sunp, as
i ndi cated. Provide a hand-operated drain punp with a maxi mum di scharge of
0.63 to 1.26 liters per second 10 to 20 gpm on the water drawoff |ine.

2.9.16 Scaffol d Cabl e Support

Provi de scaffold cable support on the tank roof in accordance with
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APl Std 650. Locate the support near the center of the tank and in a
manner that supported cables will have maxi mumrange and flexibility of
operation with mninmuminterference with other tank fittings.

2.9.17 Tracer Gas Detection System

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: The tracer gas test is optional and is not
shown on any of the standard drawings. |If the test
is desired, include any necessary detail draw ngs.
Include only if specifically listed in the scope of
wor K.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

2.9.17.1 System

A tracer gas vapor collection/distribution systemshall be installed in the
sand bel ow the tank bottomprior to tank construction. This shall include
20 mr 3/4 inch PVC pipe laid horizontally under the tank bottom Pipe
shall be at least 230 nr 9 inches bel ow the tank bottomin the sand to
avoi d damage during wel ding of the tank bottom The number of probes shal
be as indicated on the drawi ngs and be determ ned by |ocating 6100 mr 20
foot dianeter circles on the tank bottom begi nning at the center of the
tank. Each of these circles represents the influence of one probe.

Crcles shall overlap so that all areas of the tank bottom are covered.
Probes shall be of sufficient length to extend fromthe center of each
circle of influence to a term nation point at the exterior of the ring wall

2.9.17.2 Exterior Term nation Points

Exterior termnation points shall be 20 mm 3/4 inch fenmal e pipe threads
with a 20 mr 3/4 inch plug | ocated at the exterior of the concrete ring

wal | .  The probe shall be connected to the coupling using a threaded
adapt er.
2.9.17.3 Interior Term nation Points

Interior termnation points (under tank botton) shall be covered with a
materi al designed to deter soil erosion while allowing air and water to
nove in and out of the open probe end. This material shall not be affected
by hydrocarbons and shall be corrosion protected.
2.9.18 Al um num Dome Roof
Provi de al um num dome roof for the [existing] tank in accordance with
APl Std 650, Appendix G "Structurally Supported Al um num Donme Roofs," and
as indicated and specified. The done fabricator/erector shall furnish al
| abor, materials and equi pnent required to design, fabricate, deliver, and
erect the al umi num donme structure.
2.9.19 Material for Done Roof
a. Triangul ated space truss: 6061-T6 al umi num struts and gussets
b. Triangular closure panels: 16 gage 3003-H16 al unmi num sheet
c. Triangul ar skylight panels: (Not required)

d. Tension ring: 6061-T6 al um num
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2.

2.

e. Fasteners: 7075-T73 alunm num or series 300 stainless stee
f. Support bearing pads if required: Teflon faced neoprene
g. Anchor bolt: 300 series stainless stee

h. Dornmers, doors, vents, and hatches shall be 6061-T6, 5086-H34 or
3003-H16 al um num

i. Sealant: Heat resistant polysulfide.
9.19.1 Roof Desi gn Loads

Desi gn | oads shall be specified or indicated. The dead wei ght of the done
structure shall not exceed 17 kilograns per square neter 3.5 pounds per
square foot of surface area.

10 FLEXI BLE MEMBRANE LI NER ( FM.)

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: The products listed below are considered to
meet this specification as of Decenber 1991

Petroguard 10 sold by MPC Contai nment Systens, Ltd.
4834 South Gakl ey, Chicago IL 60609, POC Ed Reicin,
800-621-0146, 312-927-4120.

L3284NESU nade by Cool ey, Inc., 50 Esten Ave,
Pawt ucket, RI 02860, POC Steve Seiner, 800-333-3048,
401- 724-9000.

Style 1642 PTF M5-400 nade by Seaman Cor poration
216-262-1111, 800-321-2615, 1000 Venture Bl vd.
Whoster Chi o 44691, POC Fel on Wl son Knoxsville, TN
615-691- 9476.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

The FML shall denponstrate the acceptable limts of the properties listed
under Table 1. The FM. shall be factory produced froma base fabric that
is completely covered with a polyner. The base fabric shall weigh no |ess
than 440 grans per square neter 13 ounces per square yard and be made of
aram d (kevlar), polyester, or nylon. The FM. shall have an overal
finished weight no | ess than 1017 grans per square neter 30 ounces per
square yard. Factory seans shall be made with a 50 mm 2 inch overlap plus
or mnus 6 mr 1/4 inch by an automatic thermal high-pressure wel ding
process. The FM. shall retard the growth of mldew and be capabl e of
containing the liquid stored, withstanding tenperatures up to 82 degrees C
180 degrees F, withstanding humidity up to 99 percent relative hunidity,
and wi t hstandi ng direct exposure to sunlight.

.10.1 Job Lot of FM

Ajob ot of FML is defined by this specification as the anbunt of FM
product that can be produced froma singular mixture of chemicals. Any FM.
material created froma new or altered mxture of chem cals shall be
considered a new job |lot.
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2.10.2
Twenty four sa
shal |
the sanpl es sh

2.10.3 FML Fac

Each manuf actu

verified by the factory test procedures and nethods |isted bel ow
be allowed for verification of any property.
be nmade on a separate sanpl e.

substitute net
separate verif
The FM. shal

the followi ng properties listed in Table 1

FML Sanpl es

mpl es shal
al |
tory Test

rer's job ot of FML shal

hods shal |
i cation of a property shal

be cut fromevery job lot of FM.
be approxi mately 216 by 280 nr 8 1/2 by 11 inches in size.
be cut across factory seans.

Each sanpl e
Ei ght of

have each of the FM. properties

No
Each

denmonstrate through factory testing the acceptable lints of

The properties s

verified by each of the test standards |i sted.

TABLE 1.

Property

Accept abl e
Limts

M ni num Over al
Fi ni shed Thi ckne

M ni mum Tear
Strength
Fill)

M ni num Adhesi on
Strength

M ni mum FM
(MrS)
Fill)

M ni nrum FM
(MrS)
Fill)

SS 0.81 mMm

178 N
(i bd)

89 N
per 25 mm
4448 N

(i bd)

2670 N
(i bd)

M ni mum FML Seam

Shear Strength

M ni mum Abr asi on
Resi st ance

M ni nrum Wt hst an
Accel er at ed Weat

M ni mum Bur st i ng
Strength

Maxi mum
Stiffness

Hydrostatic
Resi st ance

Maxi mum
Perneability

See Note 1

5000 cycl es

di ng of

heri ng 1000 hours

10 343 kPa

206 850 kPa
(i bd)

3448 kPa

30.5 grans per square
neter per 24 hours

SECTI ON 33 56 13.13

St andards and Limts for

Test
St andar d

ASTM D 751
ASTM D 751
Tongue Met hod

ASTM D 751

ASTM D 751
Grab Met hod

ASTM D 751
Cut Strip Method

ASTM D 751
Section 53

ASTM D 3389
ASTM D 2565
ASTM D 751

Ball Tip Method

ASTM D 747

ASTM D 751

ASTM E 96/ E 96M
Procedure BW

Page 30
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FML Properties (Metric)

Not es

(Warp &

(Warp &

(Warp &

See Note 2

See Note 3

See Note 4



TABLE 1.

Property

Fuel
Conpatibility

Maxi mum Vol une
Swel | (Coating
Conpound Only)

Maxi mum Wi ght
Gain or Loss

Property

M ni num Over al
Fi ni shed Thi ckness

M ni mum Tear
Strength
Fill)

M ni nrum Adhesi on
Strength

M ni mum FM
(MTS)
Fill)

M ni mum FM
(Mrs)
Fill)

M ni mum FML Seam
Shear Strength

M ni mum Abr asi on
Resi st ance

Accept abl e
Limts

No Del ami nati on, No
Bubbl es,

15 percent of

origina

10 percent of
origi na
TABLE 1.
Accept abl e
Limts
32 mils
40 pounds
(i bd)

20 pounds
per inch
1000 pounds
(i bd)

600 pounds
(i bd)

See Note 1

5,000 cycl es

M ni mum W t hst andi ng of

Accel erat ed Weat heri ng

M ni mum Bur st i ng
Strength

Maxi num
Stiffness

Hydrostatic
Resi st ance

Maxi num

1, 000 hours

1, 500 pounds

30, 000 pounds
(i bd)

500 pounds per
square inch

0.10 ounces per sqguare

SECTI ON 33 56 13.13

Standards and Limts for

No Di scol orati on

St andards and Limts for

FML Properties (Metric)
Test
St andard

See Note 5

See Note 6

See Note 5

FML Properties
Test
St andard
ASTM D 751

ASTM D 751

Tongue Met hod (warp &

ASTM D 751

ASTM D 751

Grab Met hod (Warp &

ASTM D 751

Cut Strip Method (warp &

ASTM D 751
Section 53

ASTM D 3389 See Note 2

ASTM D 2565 See Note 3

ASTM D 751
Ball Tip Method

ASTM D 747

ASTM D 751

ASTM E 96/ E 96M

Page 31
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Property

TABLE 1.

Standards and Limts for

Accept abl e

Perneability

Fuel
Conpatibility

Maxi mum Vol une
Swel | (Coating
Conpound Only)

Maxi mum Wi ght
Gain or Loss

f oot

No Del am nati on
No Di scol orati on

Bubbl es,

per

Limts
24 hours

No

15 percent of
origina

10 percent of
origina

Tabl e Abbrevi ati ons:

(ibd) in both direction
(MIS) Material Tensile Strength
Not es:

1. The acceptable limt for the seam shear strength shal

FML Properties

Test

St andard Not es

Procedure BW See Note 4

See Note 5

See Note 6

See Note 5

be 95 percent of

the mininmum (MIS) property using the Strip Method.

2. Test until

fabric exposure with a H 22 wheel

3. Manufacturer's certification of the FM,

testing,

| oaded to 1, 000 grans.

i nstead of actual factory

may be consi dered acceptable for the M ninum Wt hst andi ng of

Accel erated Weathering if the certification verifies that the acceptable
limts listed were previously achieved using the test standard |isted.

Data from either

shal

result of the testing.

4. The test shal

Fuel B

5. Testing shall
i mersion in ASTM Fuel
6. Testing shal
FML Ri ng Wal

2.10.4

The FML ring wall
bei ng stored.

t he fuel

2.10.5

B for

Seal ant

FM. Component s

Conponents such as sl eeves,

fromthe FML materi al

2.10.6

Mat eri al s,
bei ng stored.

Fuel s for Testing FM

other than the FM,,
Fuel s as required or

seal ant shal

boot s,
and have the sane fabrication characteristics.

a manufacturer's certification or an actua
verify that no visible cracking or appreciable changes resulted as a

be perforned using the Inverted Water

etc.,

shal |

be in accordance with the foll ow ng:

2.10.6.1

Mogas shal |

Mot or Gasol i ne (Mogas)

be compatible with the FM,

shal |

be resistant to the fuel
nentioned by this specification shal

factory test

Met hod with ASTM

be perfornmed in accordance with ASTM D 543 by
14 continuous days at
be perfornmed in accordance with ASTM D 471.

roomt enperature.

concrete, and

be factory prefabricated

or fuels

be in accordance with ASTM D 4814.
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2.10.6.2 Di ese

Di esel shall be in accordance with FS A-A-52557.
2.10.6.3 No. 2 and No. 4 Fuel Qs

G ls shall be in accordance with ASTM D 396.
2.10.6.4 JP-4 and JP-5

Fuel s shall be in accordance with M L-DTL-5624.
2.10.6.5 JP-7

Fuel shall be in accordance with M L-DTL-38219.
2.10.6.6 JP-8

Fuel shall be in accordance with M L-DTL-83133
2.10.6.7 ASTM Fuel B

ASTM Fuel B as referenced in this section shall be in accordance with
ASTM D 471.

2.11 ANTI SEI ZE COVPOUND

Provi de antisei ze conpound for fasteners on tank exterior flanges and
bol ted connections and covers. Provide M L-PRF-907 conpound on stee
fasteners. Provide an approved antisei ze conmpound for stainless stee
fasteners. Do not use M L-PRF-907 conpound on stainless steel. On tank
interior fasteners, use oil only.

2.12 SAND CUSHI ON

Cushion shall be located on top of the flexible nmenbrane |iner (FM.) and
beneath the tank bottom plates. Cushion shall be a mninmumof 8 inches
thick and be fine sand aggregate in accordance with ASTM C 33/ C 33N

Cushion shall contain no nore than 25 parts per mllion (ppn) chlorides, no
nore than 30 ppmsul fates, and have a pH greater than 7. Magnesium sul fate
shall be used in the ASTM C 88 soundness test.

PART 3 EXECUTI ON
3.1 SAFETY PRECAUTI ONS

APl RP 2009 for fire and expl osion hazard areas.
3.2 CONSTRUCTI ON

3.2.1 Tank

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Provide a reinforced concrete ring wall for
all tanks, regardl ess of size, as shown in Figure 4
of DM 22.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Provi de tank of wel ded construction, and support tank on a concrete ring
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wall. Slope the tank bottom down to the center sunp approxi mately 150 mr 6
inches for each 3.00 nm 10 feet of tank radius. Butt-weld or |ap-weld
bottom plates with the outer plates on top. Slope the roof down fromthe
center to the periphery. Reinforce openings |arger than 50 mr 2 inches in
di aneter through plating of the tank shell and roof. Provide structura
stiffening, consisting of rings, thicker plates, or other approved neans to
mai ntai n roundness when the tank is subjected to wind or seisnic |oads.

.2.1.1 Prohi bition of Protective Coatings on Surfaces to be Wl ded

Renove protective coatings on surfaces to be wel ded and on surfaces not
| ess than 25 nm one inch fromweld preparation. "Wl d-through" inorganic
zinc coatings and simlar coatings will not be permtted.

.2.1.2 Wl di ng of Col utm Base

When columms are provided in the tank, weld the colum base to the tank
bottom Welds shall be continuous and shall provide a seal against the
entry of water or other liquids into the space between the colum base and
the tank bottom

. 2.2 Area Beneat h Tank

Cover the area beneath the tank with a fuel resistant plastic nenbrane of
FML in accordance with paragraph entitled "lInstallation of FM.."

Lay the plastic over a thoroughly conpacted sel ect subgrade free fromrocks
that could puncture the plastic. Provide a mnimn 100 mr 4 i nchesof
conpacted clean sand or simlar material over the plastic. Securely attach
and cenent the plastic nenbrane to the inside of the concrete foundation
ring wall beneath the tank shell. Provide a drain pipe or pipes through
the concrete foundation ring wall so that water beneath the tank can escape
by gravity. The drain pipe shall also serve as a telltale for tank bottom
| eaks. Provide FML between the tank and berm where indicated.

.2.3 Masti c Seal

Seal the outer edge of the joint between the concrete tank foundation ring
and the tank floor plate by caul king with mastic seal.

.2.4 Nozzl es

Nozzles less than 50 nr 2 inches in size shall be flanged or screwed type.
Sizes 50 mm 2 inches in size or larger shall be flanged and shall have
reinforcing plate. Nozzles for pipe connections inside the tank shall be
flanged inside and outside of tank. Reinforcing plates for shell nozzles
shall be rolled to the curvature of the shell

. 2.5 Drai n Sunp

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: For sites where gravity draining of water is
not possible or practical, the project specification
shoul d include a drain punp for the stripping |ine
to the sunp. Such a punp shoul d be hand-operat ed,

wi th a maxi mum di scharge of 0.63 to 1.26 liters per
second 10 to 20 gpm, to avoid vortexing the stored
product and drawing it down the drain |line. Show
design details on project draw ngs.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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3.

3.

3.

3.

Weld drain sunp to the | owest point of the tank bottom Construct drain
sunmp of extra strong steel buttwel ding pipe cap installed bel ow the tank
bottom and provide with a stripping line as indicated.

.2.6 Installation of Level Controls

Install level alarmsystemand high liquid | evel control valve in
accordance with the manufacturers' instructions. Bleed air fromcontro
val ve pilot systemtubing in accordance with the manufacturer's witten
instructions. Valve will malfunction with air in the tubing.

2.7 Fire Protection

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Provide a foam extinguishing systemfor tanks
of 378,500 or nore liters 100,000 or nore gallons
capacity per DM 22. Consult the Fire Protection
Branch at the appropriate EFD for guidance. Delete
paragraph if not applicable.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Provi de foam extingui shing systemin accordance with Section 21 13 21.00 20
FOAM FI RE EXTI NGUI SHI NG FOR FUEL TANK PROTECTI ON

2.8 Cat hodi ¢ Protection

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Provide cathodic protection if required to
comply with local regulations. Delete paragraph if

not applicabl e.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: |Insert appropriate Section nunmber and title
in blank bel ow using format per UFC 1-300-02.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Provi de cathodic protection in accordance with [ ].
3 | NSTALLATI ON OF FML
3.1 Fi el d Engi neer

The field engineer shall supervise the complete installation of the FM. and
perform each FM inspection and test.

. 3.2 Preparation

Prior to laying out the FM,, three sample field seanms shall be perfornmed.
Each seam shall be 1500 mr 5 feet in length. Seans shall be made only when
the anbient tenperature and the tenperature of the FM. are both m nus 4
degrees C 25 degrees F or higher.

.3.3 Surface Preparation
The surfaces to be covered shall be free of vegetation, rocks, debris,

etc., graded true, conpacted, and be snmboth with no abrupt projections of
any ki nd.
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3.3.3.1 Surface Finishing

Finish tank interior surfaces in accordance with Section 4 of NACE SP0178,
and accomnpani ng Visual Conparator, to the condition described and shown for
NACE Wel d Designation "C' welds. Finish tank enterior surfaces in
accordance with Section 4 of NACE SP0178, and acconpanyi ng Vi sua
Conparator, to condition described and shown for NACE Wl d Designation "D
wel ds.

3.3.4 FML Layout and Installation

After successful conpletion of the FM. visual inspection, the FM. shall be
laid out. Laying out and welding FML shall only be done when the anbient
tenmperature and the temperature of the FML are both m nus 4 degrees C 25
degrees F or higher. Field seans shall have a 50 mr 2 inchoverlap plus or
mnus 6 nr 1/4 inch, and be made by the FM. nmanufacturer's authorized
representative. Panels or sheets of FM. to be seam wel ded toget her shal
be laid out prior to welding field seans. The overl apped areas shall be
cl eaned and prepared according to the installation instructions and
procedures. Welds shall be tightly bonded.

3.4 FI ELD QUALI TY CONTRCL

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Availability of utilities services and
charges are established by the station and should be
stated in Division 1 of the contract specifications.
Use alternate test nethods for testing shell if

wat er supply is inadequate for filling the tank

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

The Contracting O ficer will conduct field inspections and witness field
tests and trial operations specified in this section. The Contractor shal
performall trial operations and field tests and provide all |abor,

equi prent and incidentals required for testing. The Government will
provide water required for field tests, when avail abl e.

3.4.1 FML Tests
3.4.2 FML Vacuum Box Test

After successful conpletion of the FM. visual inspection, a vacuum box test
shall be performed on all field seans, the area around the seamnms, and all
FML surfaces showing injury due to scuffing, penetration by foreign

obj ects, or distress fromrough subgrade. A glass topped vacuum box which
has a neoprene sealing gasket shall be used. The vacuum box test shall be
performed as foll ows:

a. A comercial bubble form ng solution shall be applied to the area
to be tested.

b. The vacuum box shall be positioned over the area and a vacuum
slowy applied until a differential pressure of 7 kPa one psi is
achi eved and held for at |least 5 seconds while observing the
solution for bubble formation.

c. |If the vacuum box test indicates a continuous stream of bubbles on
repeated testing at the sane | ocation, then the area being tested
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shal | be consi dered danmaged and shall be repaired and retested.

d. If the vacuum box test do not indicate a |eak, then the vacuum
shall be slowy increased until a maximumdifferential pressure of
14 kPa plus 0.0 or minus 2 kPa 2 plus 0.0 or minus 0.25 psi is
achi eved and held for at |east 20 seconds. |f the test indicates
a continuous stream of bubbles on repeated testing at the sane
| ocation, then the area being tested shall be consi dered damaged
and shall be repaired and retested. Care nust be taken to limt
the vacuumto no nore than the maxi numdifferential pressure
because, if it is exceeded by nore than 2 kPa 0.25 psi the FM.
shal | be consi dered danmaged and shall be replaced and retested.

3.4.2.1 FML Air Lance Tests

3.

3.

After successful conpletion of the FML vacuum box test, an air |ance test
shal |l be perfornmed on all seans not accessible with a vacuum box test

(i.e. small seans around penetrations, oddball types of patches, etc.).
The air lance test will be perforned using a 345 kPa 50 psig jet of air
regul ated and directed through a 5 mr 3/16 inch dianeter nozzle, applied to
the upper edge of an overl apped seamor repaired area to detect an unbonded
area. Inflation of any section of the seamby the inpinging air stream
shal | be indicative of an unbonded area. Unbonded areas shall be repaired
and retested.

4.3 FML | nspecti ons
4.3.1 Sanpl e Field Seam | nspection

a. Visual Inspection - Sanple field seans shall be subjected to a
vi sual inspection performed within 30 hours after the seam has
been nmade, cured, and cool ed.

b. Vacuum Box Inspection - After successful conpletion of the visua
i nspection, a vacuum box inspection shall be perforned. A glass
t opped vacuum box whi ch has a neoprene seal i ng gasket shall be
used. The vacuum box test shall be perfornmed as foll ows:

(1) A commercial bubble form ng solution shall be applied to the
area to be tested.

(2) The vacuum box shall be positioned over the area and a vacuum
slowy applied until a differential pressure of 7 kPa one psi is
achi eved and held for at |east 5 seconds while observing the
solution for bubble formation.

(3) [If the vacuum box test indicates a continuous stream of
bubbl es on repeated testing at the sane |location, then the area
bei ng tested shall be considered damaged and shall be repaired and
r et est ed.

(4) If the vacuum box test do not indicate a |leak, then the
vacuum shall be slowy increased until a maxi numdifferenti al
pressure of 14 kPa plus 0.0 or nminus 2 kPa 2 plus 0.0 or m nus
0.25 psi is achieved and held for at |east 20 seconds. |If the
test indicates a continuous stream of bubbles on repeated testing
at the sane location, then the area being tested shall be

consi dered danmaged and shall be repaired and retested. Care nust
be taken to limt the vacuumto no nore than the maxi num
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3.

3.

differential pressure because, if it is exceeded by nore than 2 kPa
0.25 psi the FM. shall be considered damaged and shall be
repl aced and retested.

4.3.2 FML Initial Inspection

A visual inspection of the FM. shall be perfornmed on each FM. panel or
sheet as it is unrolled. The Contracting Oficer shall be notified of any
visual |y detected damage. The visual inspection shall also verify the
finished surface to be covered with the FML is properly graded and

conpact ed.

.4.3.3 FML Seam | nspecti on

Fiel d seans shall be subjected to a visual inspection perfornmed within 30
hours after the seam has been made, cured, and cooled. Any seans visually
found to be defective shall be repaired and rei nspected.

.4.3.4  Acceptance |Inspection

As soon as practicable after successful conpletion of the FM. vacuum box
test and the air lance tests, an acceptance inspection shall be perforned.
If the inspection reveals any defects in the work, such defects shall be
repaired or the unsatisfactory work replaced before acceptance. The cost

of such repairs and repl acenents shall be borne by the Contractor. The
Contractor shall provide materials, facilities, and equi pnment necessary to
permit adequate inspection by the Contracting Oficer or his representative.

.4.4 Manuf acturers Field Service

If any problens are noticed in any inspection of a seam the Contracting
Oficer shall be notified i mediately. The FML manufacturer's point of
contact shall also be contacted by tel ephone and i nformed that the
installation of their product can not be adequately conpleted. After a
solution has been fornmed, jointly between the FM. manufacturer and their
aut hori zed representative, as to why the problens were encountered, another
set of sanple field seanms shall be made and rei nspect ed.

.4.5 Sand Cushi on Tests

Test the sand prior to installing any storage tank bottomto verify the
anmount of chlorides (ppm) and sulfates (ppm) and to determ ne the pH val ue
of the sand. Test result shall conformto paragraph entitled "Sand

Cushi on. "

4.6 Tank Cali bration

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Delete paragraph if it is in the best
interest of the Government to enter into a separate
contract for tank calibration. |If the paragraph is
used, the nethod of calibration and gage tables
required for "critical neasurement" should be
specified if tank will be used for the custody
transfer of petrol eum products. Method of
calibration and gage tables required for "operating
control" should be specified if tank will be used
for other than custody transfer of products.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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After installation of the tank is conplete, prepare a calibration table for
the tank showi ng the volume of fuel in barrels of 158.76 liters 42 gallons
in the tank to any height of liquid in m feet, inches, and mr ei ghths of an
i nch when neasured by a steel tape |lowered through the roof. Calibrate the
tank in accordance with[ APl MPNB 2. 2A][ APl MPM5 2.2B] for [critica
neasurenment] [operating control]. Correct the data obtained for use with
the product to be stored.

4.7 Wel d | nspection

Performinspection of welds in accordance with APl Std 650. |nspect butt
wel ds requiring conplete penetrati on and conpl ete fusion by the
radi ogr aphi ¢ met hod.

. 4.8 Ti ght ness Tests and Vel di ng Repairs

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Availability of utilities services and
charges are established by the activity and shoul d
be stated in Division 1 of the contract
specifications. Use alternate test nethods for
testing shell if water supply is inadequate for
filling the tank.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Performtightness tests and repairs in accordance with APl Std 650, except
as nodified herein, prior to blast cleaning and application of the
protective coating.

.4.8.1 Test of Tank Bottom

Test tank bottom i medi ately after conpletion and prior to installing any
columms. Test seans in bottomof tank by applying a comercial soap film
and subjecting the seamto a vacuum Use a glass top vacuum box with
hypal on or neoprene sealing gasket. Apply a comercial bubble formng
solution to the weld or area to be tested; position the vacuum box over the
area and slowy pull a partial vacuum Cbserve the solution filmfor
bubbl e formati on between 0-14 kPa 0-2 psi differential pressure. Continue
to open the valve until a differential pressure of 34.5 kPa 5 psi or 3.50 nr
11.5 feet of water or 259 nm 10.2 inches of nercury is achieved and hold
for at least 20 seconds while continuing to observe the solution for

bubbl es.

.4.8.2 Tank Shell to Bottom I nside Corner \Welds

I nspect tank shell to bottominside corner welds using the oil test. After
the inside fillet weld is nade, apply oil to the outside corner crevice
before the outside weld is made. After 4 hours, inspect the inside fillet
weld for oil penetration through defects, and correct defects.Renmove oi
conpletely prior to finishing weld joint. Then conplete the remainder
shell to bottomweld joint.

.4.8.3 Tank Shel
Test the shell by filling tank with water and maintaining it full for a

period of not |less than 24 hours, then inspect shell for |eaks. The
appear ance of danmp spots shall be considered evidence of | eakage. M nim ze
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water retention time to limt rusting of tank interior. |If water supply is

insufficient for filling tank, performalternate testing of shell in
accordance with APl Std 650. Repair |eaks disclosed by the tests by
drilling, chipping, or gas gouging and rewel ding, or by other nethods, then

retest the tank and prove the tank tight.
3.4.8.4 Stri pping Line

Test stripping line fromsunp, product inlet line, and product outlet |ine
with water at 345 kPa 50 psi.

3.4.8.5 Tracer Gas Test

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Note: |If the "Tracer Gas Detection Systent
paragraphs in Part 2 were deleted, then delete the
fol |l owi ng paragraphs.

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

The tracer gas test shall be perforned precedi ng the vacuum box test and be
in accordance with the foll ow ng:

a. The test shall be conducted using an anal ytical nethod which can
det ect vapor novenent through any void in the tank bottom

b. The testing conpany shall |locate the |leaks to within 75 mr 3 inches
of actual leak location by attenpting to force or draw a
det ect abl e gas through the tank bottom

c. The gas used shall be an non-expl osive, non-toxic, and shall not
be danagi ng to the ozone | ayer

d. The instrunentation shall be able to detect the | eak as being used
at the accuracy described bel ow

e. The test shall be conducted before application of any coating.
f. Aleak is characterized by the detection of 1 tenth (0.10) part
per billion in air of the detectable gas on the opposite side from

its point of injection.

g. The tracer gas will be introduced to the underside of the tank

using the monitoring well |eak system piping. Gas release shal
be pressure-regul ated to prevent uplift and damage to the tank
bot t om

3.4.9 Fl oati ng Pan Tests

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: Delete paragraph if floating pan is not used.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

Foll owing the installation of a floating pan, the deck penetrations and rim
area shall be subjected to a visual inspection for seal tightness.Leaks or
seal deformations shall be corrected according to manufacturer's
recomrendations. Follow ng the seal inspection, the floating pan shall be
subjected to a flotation test. The tank shall be filled with to 25 percent
of the total capacity with fuel. Wile filling the tank, the top of the
floating pan shall be visually inspected for fuel |eakage. The appearance
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of danp spots on the top of the floating pan shall be considered evidence
of | eakage, the Contracting Oficer shall be notified and the fuel renpved
i medi ately. Leaks shall be repaired and the flotation test perforned
agai n.

.4.10 Fill Test

If the tightness test and wel ding repairs above are conpleted wthout a

hydrostatic test of the tank using water, fill test the tank using fuel.
Tank piping and appurtenances shall be ready for service. The Governnent
will provide the necessary fuel and labor to fill the tank with fuel.

Advi se the Contracting Officer, in witing, at |least 10 days in advance of
the need for this service. Fill tank half full and check that drain val ves
are closed and check tank for |eaks. Keep tank half full the first 12
hours of test, then fill tank to full capacity and check that drain val ves
are closed and check tank for |eaks. Mnitor tank |evel hourly during the
first 24 hours of the fill test and notify the Contracting O ficer

i medi ately of any | eaks detected. Padlock drain valves closed for the
duration of the test and provi de one set of keys to the Contracting
Oficer. After the tenperature of the fuel has beconme stabilized, take

daily readings of the fuel level for a period of 10 days. |If there is no
neasurable drop in the fuel level during this period, the tank will be
accepted. |If |eakage becones apparent during the filling or the test

period, immediately notify the Contracting O ficer and Governnent personne
will punp the fuel fromthe tank. Free the tank of vapor, clean it, and
then carefully inspect the tank for evidence of failures at the
Contractor's expense. Repair defects found and repeat fill tests.

.4.11 Testing Hi gh Level Controls

.4.11.1 Tank Hi gh Level Al arm

After flushing is conpleted, the Governnent will furnish fuel to fill the
tank. Check the operation of the high level and high level alarns. Verify
operation of the alarmhorn and |ight.

.4.11.2  Tank Hi gh Level Shutoff Valve

Check the operation of the high level shutoff valve on the inlet to the
tank to assure that the valve closes fully at high tank |l evel. Check
closing by the float valve and the solenoid pilot valve separately. Before
the tank high level is reached, verify operation of the valve by the nmanua
operation of the float and solenoid pilot. Check for proper operation when
the tank is filled with appropriate safety measures.

.4.12 Ret esti ng

Deficiencies found shall be rectified and work effected by such
deficiencies shall be conpletely retested at the Contractor's expense.

-- End of Section --
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