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SECTION 33 56 21.17

SI NGLE WALL ABOVEGROUND FI XED ROOF STEEL PCOL STORACGE TANK
11/18, CHG 2: 11/22
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NOTE: This guide specification covers the

requi renents for design and installation of

at nospheri c aboveground steel tanks with fixed cone
roof s.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S R R I R R I R S R R R R R R S R I R I R I R R S R R S R R O
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NOTE: Coordi nate use of floating pans with UFC
3-460-01 prior to editing this specification

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R R R
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NOTE: Earthwork, concrete work, piping, and ot her
work in connection with the tanks should be included
in the appropriate sections of the project
specification or in a separate project specification

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S
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NOTE: The follow ng information nmust be shown on
t he project draw ngs:

SECTION 33 56 21.17 Page 4



1. The extent of the work included in the project
shoul d be indicated on drawi ngs showi ng the site

| ayout, location of outlets and inlets, water draw
of 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, Government 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

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

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: This section is not intended for tanks with
al um num geodesi ¢ done roofs.

NOTE: This section is not intended to be used

wi t hout Section 33 56 21.18 SINGLE WALL POL TANK
UNDERTANK | NTERSTI Tl AL SPACE and Section 33 52 43.13
AVI ATI ON FUEL PI PI NG or Section 33 52 40 FUEL
SYSTEMS Pl PI NG ( NON- HYDRANT) .  For pi pi ng, pipe
fittings, flanges, gaskets, and bolting, refer to
Section 33 52 43.13 AVIATION FUEL PIPI NG or Section
33 52 40 FUEL SYSTEMS PI PI NG ( NON- HYDRANT) .

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

AlSI E 1 (2011) Steel Plate Engineering Data Series
- Design of Plate Structures, Volumes | &
[l

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl MPNB 2. 2A (1995; R 2017) Manual of Petrol eum
Measur enent St andards 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 2019) Manual of Petrol eum
Measur enent St andards Chapter 2: Tank
Calibration - Section 2B: Calibration of
Upright Cylindrical Tanks Using the
Optical Reference Line Method

APl MPMB 2. 2C (2002; R 2013) Manual of Petrol eum
Measur enent St andards Chapter 2: Tank
Calibration - Section 2C - Calibration of
Upright Cylindrical Tanks Using the
Optical - Tri angul ati on Met hod

APl MPNS 2. 2D (2003; R 2014) Manual of Petrol eum
Measur enent St andards Chapter 2: Tank
Calibration - Section 2D Calibration of
Upright Cylindrical Tanks Using the
Internal Electro-QOptical D stance-Ranging
Met hod

APl RP 2009 (2002; R 2007; 7th Ed) Safe Welding,
Cutting, and Hot Wbrk Practices in
Refineries, Gasoline Plants, and
Petrochem cal Pl ants

APl Std 650 (2013; Errata 1 2013; Addendum 1 2014;
Errata 2 2014; Addendum 2 2016; Addendum 3
2018) Wl ded Tanks for QI Storage

APl Std 653 (2014; Addendum 1 2018) Tank | nspection,
Repair, Alteration, and Reconstruction

APl Std 2000 (2014) Venting Atnospheric and
Low Pressure Storage Tanks

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT SNT-TC 1A (2020) Recommrended Practice for Personnel
Qualification and Certification in
Nondestructive Testing

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

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard
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ASME B16. 9

ASME B16. 11

ASME B31. 3

ASME B73.1

ASME B73. 2

ASME BPVC SEC | X

(2018) Factory- Made Wought Buttwel ding
Fittings

(2022) Forged Fittings, Socket-Welding and
Thr eaded

(2022; Errata 2023) Process Piping

(2020) Specification for Horizontal End
Suction Centrifugal Punps for Chem cal
Process

(2016) Specification for Vertical In-Line
Centrifugal Punps for Chenical Process

(2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A5. 10/ A5. 10M

ANS QCL

(2023) Wl di ng Consunables - Wre

El ectrodes, Wres and Rods for Wl ding of
Al unmi num and Al unmi num Al | oys -
Classification

(2016) Specification for AWS Certification
of Wel ding | nspectors

ASTM | NTERNATI ONAL (ASTM

ASTM A123/ A123M

ASTM A325

ASTM A325M

ASTM A492

ASTM B209

ASTM B209M

ASTM B241/ B241M

ASTM B247

(2017) Standard Specification for Zinc
(Hot -Di p Gal vani zed) Coatings on Iron and
St eel Products

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
MPa M ni mum Tensile Strength (Metric)

(1995; R 2019) Standard Specification for
Stainl ess Steel Rope Wre

(2014) sStandard Specification for Al um num
and Al umi num Al |l oy Sheet and Pl ate

(2014) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2022) Standard Specification for Al um num
and Al umi num Al | oy Seanl ess Pi pe and
Seam ess Extruded Tube

(2020) Standard Specification for Al um num
and Al um num Al |l oy Di e Forgi ngs, Hand
Forgi ngs, and Rolled Ri ng Forgings
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ASTM

B247M (2020) Standard Specification for Al um num
and Al um num Al | oy Di e Forgi ngs, Hand
Forgi ngs, and Rolled R ng Forgings (Metric)

ASTM D471 (2016a) Standard Test Method for Rubber
Property - Effect of Liquids

ASTM D3489 (2017) Standard Test Method for
M crocel I ul ar Urethane Materials

ASTM D4065 (2012) Standard Practice for Plastics:
Dynam ¢ Mechani cal Properties:

Det erni nati on and Report of Procedures

ASTM D4814 (2020a) Standard Specification for
Aut onoti ve Spark-1gnition Engine Fuel

ASTM E329 (2023) Standard Specification for Agencies
Engaged in Construction |nspection,
Testing, or Special |Inspection

NACE | NTERNATI ONAL ( NACE)

NACE SP0178 (2007) Design, Fabrication, and Surface
Fi nish Practices for Tanks and Vessels to
be Lined for |Imersion Service

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NENVA MG 1 (2021) Mdtors and Generators

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

NFPA 30 (2024) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

NORTH ATLANTI C TREATY ORGANI ZATI ON ( NATO)

AFLP- 3747 (2013; Rev 9) Cuide Specifications
(Mninum Quality Standards) for Aviation
Tur bi ne Fuel s (F-24, F-27, F-34, F-35,
F-37, F-40 And F-44)

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 5624 (2024; Rev X) Turbine Fuel, Aviation,
Grades JP-4 and JP-5

M L- DTL- 83133 (2015; Rev J) Turbine Fuels, Aviation,
Ker osene Type, JP-8 (NATO F-34), NATO F-35
and JP-8 + 100 (NATO F-37)

M L- PRF- 23236 (2009; Rev D; Notice 1 2023) Coating

Systens for Ship Structures
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U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910.23 (Nov 2016) Ladders
29 CFR 1910. 25 St ai rways

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include emergency vent in SD-03 and SD- 05
only on tanks snaller than 15.24 neters 50 feet in
di ameter and without a floating pan.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for infornmation only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
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Copi es of APl Publications; C[, [__ 1]

Acknow edgenent of APl Std 650; G, [ 11
NACE Vi sual Conparator; G, | 11
Acknow edgenent of Surface Finish Requirenents; G, [ 1]

SD- 02 Shop Drawi ngs

Steel Tank; ¢, [ 1]
[ Tank Bottom Shinmming and Grouting Plan; ¢, [__ 1]
] Floating Pan; C, [ 1]
Overflow Girculation Vents; G, [__ 1]
Water Draw OFf System; C[, [ 1]
Product Saver Tank; ¢, [_ 1]
[ Side Stream Filtration System C[, [__ ]]
] Channel Munting Pads; C[, [__ 1]

SD- 03 Product Data
Structural Steel; ¢, [ 1]

Carbon Steel, Pipe Fittings, Flanges, Gaskets, and Bolting; (,
[

Alumi num Piping; ¢, [___ 1]
Alumi num Flanges; CG[, [ 1]
Gaskets for Manhol e Covers, Stilling Well Fl anges, and Roof Center
Vent; G, [ 1]
[ Tank Bottomto Foundation Gasket; C[, [__ 1]
11 Tank Gout; G, [ 1]
11 Tank Shinms; C[, [ ]]
] Floating Pan; C[, [___ ]]
Sanpl e Gauge Hatch; C[, [ 1]
Fl oating Seal and Retrieval Wnch; ¢, [__ 1]
Mechani cal Tape Level Gauge; ¢, [ 1]
Center Roof Vent; ¢, [ 1]
Stairway Step and Platform Tread Grating; C[, [___ 1]
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Stairway Bolting; C, [ 1]

[ Emergency Vent; G, | 11
11 Side Stream Filtration Systenm; G, [ 1]
] Antiseize Conmpound; C[, [___ 1]

SD- 04 Sanpl es

[ Tank Bottomto Foundation Gasket; G, [__ 1]
] SD- 05 Design Data
[ Energency Ventilation Calculations; ¢, [ 1]
] Steel Tank Design; C[, [____ 1]
Fl oating Pan Design; G, [ 1]

SD-06 Test Reports
APl Std 653 Inspection Reports; ¢, [ 1]
Vi sual Examination of Vertical Shell-Seam Tack Wl ds
Vi sual Examination of Initial Pass of Internal Shell-to-Bottom Weld
Vacuum Box Testing of Internal Shell-to-BottomlInitial Wld Pass

Vi sual Exam nation of Conpleted Internal and External
Shel | -t o- Bott om Wl ds

Radi ogr aphi ¢ Exam nation of Shell Butt Weld

Vi sual Examination of Shell Butt Welds

Vi sual Examination of Fillet Welds

Vi sual Exami nation of Tank Bottom Pl ates

Vacuum Box Testing of Tank Bottom Fillet Weld

Pneurmatic Tests of Reinforcing Plates

Hydrostatic Testing

Approval of Professional Engineer in Lieu of Hydrostatic Testing

Shel | Settlenent Measurenents Taken Before, During, and After
Hydrostatic Testing

Internal Bottom El evati on Readi ngs Taken Before and After
Hydrostatic Testing

Shel | Pl unbness

Shel | Roundness
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1.

3

API

Maxi mum Local Devi ations, Shell
Ti ght ness Test Records

Tank Bottom Puddl e Test

Roof Puddl e Test

Stilling Well Plunbness Test

SD-07 Certificates

Qualifications of Tank Erector

Wl di ng Procedure Specifications (WS)

Wl di ng Procedure Qualification Records (PQRs)
Wel der Performance Qualification Records (WPQ
Tank Calibration Experience

Qualifications of Floating Pan Manufacturer
Wel d I nspector Certification

NDE Personnel Certification

Qualifications of Testing Agency

Qualifications of APl Std 653 I nspector

SD-09 Manufacturer's Field Reports

MII Test Reports; G, [ 1]
I mpact Test Data; G, [ 1]
Fl oating Pan Prototype Fire Test; G, [__ 1]

SD-10 Operation and Mai ntenance Data

APl Std 653 Inspection Reports, Data Package 2
Tank Calibration Tabl e, Data Package 2

El ectronic Calibration Table, Data Package 2
Mai nt enance I nstructions, Data Package 2
Qperator Instructions, Data Package 2

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

COPI ES OF APl PUBLI CATI ONS

Provi de four copies of APl RP 2009, APl Std 650, and APl NMPNB 2. 2A,
VPNVS 2. 2B, APl MPMS 2.2C and APl MPMS 2.2D to the Contracting O ficer.

SECTION 33 56 21.17 Page 12



1.

[
]

1.

1.

4 RELATED REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If fuel used is not listed in this section,
consult UFC 3-460-01, "Design: Petrol eum Fuel
Facilities", Chapter 2-2 for ASTM or M L-DTL

speci fication nunber, and |ist bel ow

In the electrical design, include the follow ng:
potted explosion proof M cable for connections to
electric actuators in the di ke area; tank groundi ng
system conduit routing such that it cannot be

st epped upon; supporting conduit on cast-in-place
concrete supports inside the secondary contai nnent
area; considering conduit supports during design and
addr essi ng aboveground and bel owground conduit and

| ocati ons of boxes, lights, etc.

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

Material s, design, fabrication, welding, erection, testing, and
appurtenances must be in accordance with APl Std 650 and as indicated and
specified herein. Subnmt acknow edgenment of APl Std 650 as required
standard. Product[s] to be stored in the tank [is][are] [ ] [

M L-DTL-5624 Grade JP-4][ and ][ M L-DTL-5624 Grade JP-5][ and ][

M L-DTL-83133 JP-8][ and ][AFLP-3747 Jet A F-24][ and ][ ASTM D4814
Mogas(F-46)][ and ][ Diesel (F-76)]. Section [23 03 00.00 20 BASIC
MECHANI CAL MATERI ALS AND METHCDS] [05 50 13 M SCELLANEQUS METAL

FABRI CATI ONS] and Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM apply to
this section except as specified otherw se.

.5 DESI GN REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert design information for |oads on tanks
as given in UFC 3-460-01, "Design: Petrol eum Fue
Facilities". |Insert the size and volunme of the

tank. Edit as required for project. Coordinate
with structural draw ng notes.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Design tank [repairs] to resist the[followi ng] |oads and forces[:][listed
on the structural drawi ngs and for the follow ng:]

a. Wnd: | ] kilometers per hour [ ] mph.
b. Design specify gravity of liquid is | ] to | ].

c. Design shell and nozzles for a design liquid | evel equal to overfl ow
condi ti on.

5.1 Sei sm ¢ Design Requirenents

Seism c | oads and forces nust be in accordance with APl Std 650 Appendix E

5.1.1 Col umms

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al ow only one roof support columm in
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floating roof tanks of 80,000 bbls and |arger

Do not allow roof support colums in floating pan

tanks small er than 80, 000 bbl s nom nal size.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

[Provide tank with no nore than one roof support columm. Design roof
support colums to resist the forces caused by sloshing of the liquid
contents during a seismc event.] [Provide exterior epoxy coated roof
support colum.] [Roof support columms are not all owed.]

1.5.1.2 Shel | Hei ght

Shel | hei ght nust provide cl earance between the pan at full overfl ow
(bottom of pan at top of overflow) and the fixed roof that includes an

al  owance of at least 300 mr 12 inches for sloshing due to seismc event
or the minimum freeboard as cal cul ated in accordance with APl Std 650 for
t he sl oshing wave hei ght, whichever is greater.

1.5.2 Tank Nozzl es

Desi gn tank nozzl es to accommpdat e external piping |oads in accordance
with APl Std 650.

1.5.3 Tank Roof

Provi de tank roof plates, lap welded with inner plates on top, and at | east
6 mr 1/4 inch thick (includes 1.5 mm 1/16 inch corrosion all owance).
Support beanms nust be designed so as to mnim ze uncoatabl e surfaces.
Provide solid web or HSS (Holl ow Structural Section) type roof beans.
Qpen web trusses are not permtted. Do not attach roof support nenbers to
the roof plate. Provide a roof with every part having a slope of 1-1/2:12.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: On tanks 15.24 m 50 feet or nore in dianeter
that do not have a floating pan, include the first
bracket ed paragraph. On tanks |ess than 15.24 n 50
feet in dianeter that do not have a floating pan,

i ncl ude the second bracketed paragraph. On tanks

with floating pans, delete both paragraphs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[1.5.3.1 Enmer gency Ventil ation
Provi de emergency ventilation by a frangi ble roof design. The weld
attaching the roof plate to the top angle nmust not be greater than 5 mr
3/16 inch.

][1.5.3.2 Enmer gency Vent Devi ces
Submit emergency ventilation cal culations for selection of emergency vents.

]1.5.4 Corrosion All owance

Provi de corrosion allowance of 1.6 mr 1/16 inch in thickness of steel for
the interior of the shell, roof, and interior structural nenbers.
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1.5.5 Desi gn Metal Tenperature

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert design netal tenmperature for |ocations
not covered by APl Std 650. Obtain |ow tenperature
fromweat her data. Deternine the design netal
tenperature in accordance with APl Std 650.

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 S R R R R O

APl Std 650 [] ] degrees C [] ] degrees F].

1.5.6 Tank Bottom

Tank bottom [and annul ar ring] nust be as indicated. Bottom plates mnust
be lap welded with inner plates on bottom

1.6 QUALI FI CATI ONS OF TANK ERECTOR

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

NOTE: For NAVFAC projects, include the follow ng
requirenent in the Project Information Form (PIF).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Contractor nust be regularly engaged in the erection of APl Std 650
tanks. The Contractor nust certify successful conpletion of at |east 12
field erected API Std 650 aboveground tanks in the past three years. The
i nformati on provided in the Contractor's certification nust include the
date of the notice to proceed, date of conpletion, l|ocation of tank
Owmner, Omner's point of contact, tank size, configuration (e.g., vertica
AST, horizontal AST), product stored, and naterial of construction.

1.6.1 Wel di ng Qualifications

Al welders on site nmust be qualified in accordance with ASME BPVC SEC | X.
Submit Wel di ng Procedure Specifications (WS), Welding Procedure

Qual ification Records (PQRs), and Wl der Performance Qualification Records
(WPQ . Conplete all WPQ specifically for this project. Gve the
Contracting O ficer notice and opportunity to wi tness each of the wel der
performance qualification tests 24 hours in advance of the perfornmance of
each of the tests.

1.7 TANK CALI BRATI ON EXPERI ENCE

Performcalibration of the tank using a qualified organization that can
certify to having performed successful and accurate calibration of at

| east eight tanks of conparable type and size within the [ast two years.
Submit certified data on tank calibration experience.

1.8 QUALI FI CATI ONS OF FLOATI NG PAN MANUFACTURER

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For NAVFAC projects include the foll ow ng
requirenment in the Project Information Form (PIF).

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

The floating pan nanufacturer nust be regularly engaged in the manufacture
and installation of floating pans in APl Std 650 tanks. The manufacturer
must certify successful manufacture and installation by the nmanufacturer
of at least 10 floating pans of the type specified in field erected
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APl Std 650 aboveground tanks within the past five years. A m ninmum of
five of those installations nust have been perfornmed on US nilitary
installations. The information provided in the manufacturer's
certification nmust include the date of the notice to proceed, date of
conpl etion, location of tank, custoner project nunmber or construction
contract number, owner's point of contact, tank size, and construction
type.

1.9 QUALITY ASSURANCE

1.9.1 Delivery and Storage Handling
Handl e, store, and protect system conponents and materials to prevent
danmage before and during installation in accordance with the
manuf acturer's recommendati ons, and as approved by the Contracting

O ficer. Replace danaged or defective itens.

1.9.2 St eel Tank Drawi ng Requirenents

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

NOTE: See FC 1-300-09N Navy and Marine Corps Design
Procedures for professional engineer requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Drawi ngs for the steel tank and floating pan nust be prepared, seal ed,
signed, and dated by a registered professional engineer. Include erection
di agranms and detail draw ngs of the tank roof, shell plates, w nd girders,
openi ngs, and connections for fittings and appurtenances. The steel tank
drawi ngs nust include the follow ng:

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

b. Tank component details to include as a m ni num
(1) Floating pan (including details of support |egs, manways,
peri phery seals, joint attachments, anti-rotation cables, and
groundi ng cabl es).
(2) Locations of floating pan pressure/vacuumvents and rim seal s.
(3) Internal pipe and fittings, including supports and bearing pl ates.
[ (4) Tank Bottomto foundation gasket.
11 (5) Tank Bottom Shimm ng and Grouting plan and details.
(6) Tank Anchors.
(7) Location of alarmand control swtches.
(8) Location of nozzles including nozzles for gauges and al ar ns.
(9) Roof support systemdetails.

(10) Roof nanhol e.

(11) Circul ation vents/inspection hatches.
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1.

(12) Center roof vent.
(13) Overflow port/circul ati on vent.
(14) Shell manhol es and davits.

(15) Stairway, including replaceable stair tread installation and
pl at f or ns.

(16) Channel nounting pads.

(17) Tank Data Plate Plan and | nfornmation.

(18) Shell to bottom connection.

(19) Tank bottomto ringwall interface.

(20) stilling wells.

(21) Grounding | ugs.

(22) Sunp.

(23) Scaffold Cable Support.

(24) Shell circulation vents.
9.3 Dat a Requirenents
Cal cul ations for the steel tank design and floating pan design nmust be
prepared by a State registered Professional Engineer. Include
cal cul ations for the buoyancy of the floating pan and the structural
stability of the floating pan when resting on the support |egs. Steel
tank design cal cul ati ons must include cal culations for the design of the

shell, as well as calculations for the design of the roof [frangible roof
connection], [tank anchorage] [emergency vent] and roof support.

.9.4 Weld Inspector Certification

Contractor must arrange for the services of an independent (inpartial
third party not a part or affiliated with Contractor or subcontractor
princi pal or subsidiary businesses) weld inspector certified by the
Anerican Wl ding Society to oversee all weld tests and exam nati ons
required by APl Std 650.

.9.5 Test Reports

Test Reports must consist of the follow ng:

a. Records nade by the AWS certified inspector for all duties perfornmed
per paragraph 4.2 of AWS QCI.

b. Al Nondestructive Exanination (NDE) (e.g., radiograph, ultrasound,
etc.) reports with unique weld ID for each weld tested.

c. "Weld Map". These maps/draw ngs correlate the shop draw ngs submitted

to the NDE reports. The NDE report that shows a weld nunber as
acceptable is correlated with weld nunber on the draw ngs.
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1

Provide the location of each weld, what procedure was used, which wel der
nmade the weld, the results of the visual test, and the results of the NDE

.9.6 I nspection and NDE Personne

Al'l inspection and NDE personnel mnust be qualified in accordance with the
followi ng requirenents. The Contractor nust subnmit the qualifications of
all the testing personnel that will performall field tests for review by
the Contracting Officer. The qualifications of all personnel on the job

site that will performwelding inspections and NDE nmust be submitted for

approval. Al inspectors and NDE exam ners nust have a m ni mum of

one-year experience inspecting the piping or plate naterial being used and
five-years in nmlitary or commercial fueling systens or petrol eum
refineries, power generating plants, paper mlls, or chem cal process

pl ant s.

.9.6.1 NDE Personnel Certification

A witten procedure/quality assurance programfor the training,

exam nation, certification, control and administration of NDE personne
must be established. The procedures must be based on appropriate specific
and general guidelines of training and experience reconmended by

ASNT SNT-TC-1A. Submt proof of conpliance of nondestructive test
examners with APl Std 650 including, but not Iimted to, exam ners
perform ng radi ographic (RT), visual (VT), penetrant (PT), ultrasonic
(UT), [and][or] magnetic particle (MI) testing.

9.6.2 Qualifications of Testing Agency

The testing agency, testing |laboratory, technical consultant or
contractor's approved quality assurance organi zati on nmust neet the
requi renents of ASTM E329.

9.7 Qualifications of APl Std 653 Inspector

Contractor must arrange for the services of an independent (inpartia
third party not a part or affiliated with Contractor or subcontractor
principal or subsidiary businesses) APl Std 653 inspector. APl Std 653

I nspect or rmust have a mninum of five years of experience. Subnmt copy of
current certificate.

PART 2 PRODUCTS

2.

2.

1 VATERI ALS

Conformto the follow ng requirements except that materials not definitely
specified must conformto APl Std 650. Al materials must be carbon stee
unl ess ot herw se not ed.

1.1 Materials for System Conponents, Pipe, and Fittings

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Unl ess otherw se specified: In corrosive
environnents (such as near the ocean or humd
| ocations) select the first option; in non-corrosive

environnents sel ect the second option
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

a. [AIl piping and fittings outside the tank (except for the tank fill
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line, tank issue line, and tank | ow suction |ine) must be stainless
steel. The tank fill line, tank issue line, and tank |ow suction |ine
pi ping and fittings nust be interior and exterior coated carbon
steel. Al valves (except DBB val ves) and ball joints nust be
stainless steel. DBB valves nmust be as specified.] [AIl piping, and
fittings 63 mr 2.5 inches and | arger nust be interior and exterior
coated carbon steel. Al piping and fittings 50 nmr 2 inches and
snal l er must be stainless steel. Al valves larger than 63 M 2.5

i nches nust be carbon steel with stainless steel trim Al valves 50
nmr 2 inches and smaller nmust be stainless steel. DBB valves nust be
as specified.]

b. Al piping and fittings inside the tank nust be exterior and interior
epoxy coated carbon steel except for piping 50 nm 2 inches and snaller
whi ch nmust have an uncoated interior. Stilling well and | adder
mat eri al rmust be as indicated.

c. Do not weld stainless steel to carbon steel, except where specifically
i ndi cated or specified.

d. If materials for system conponents are not specified, they nmust be
stainl ess steel.

e. Provide stainless steel HLV float control chanber, pilot, |evel switch
housi ngs, and level switch probe hol ders.

.2 STRUCTURAL STEEL

APl Std 650. Provide nmill test reports for shell plates, shell nozzle
reinforcing plates, shell insert plates, and all steel plate used in
construction of shell penetrations. Provide inpact test data when
required by APl Std 650 for the material group and thickness provided.

.3 CARBON STEEL, PIPE FITTINGS, FLANGES, GASKETS, AND BOLTI NG

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

NOTE: Ensure bolting on interior of tank is
stai nl ess steel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Carbon steel, pipe fittings, flanges, gaskets, and bolting nust be
provided in accordance with Section 33 52 43.13 AVI ATI ON FUEL PI PI NG or
Section 33 52 40 FUEL SYSTEMS Pl PI NG ( NON- HYDRANT), except gaskets inside
tank and on roof nozzles nmust be non-asbestos, fuel resistant conposition
or preforned type. Flanges nust be wel d-neck type in accordance wth
ASME B16.5. Threaded fittings nmust conformto ASME B16. 11 (C ass 3000),
and butt-welded fittings nust conformto ASME B16. 9.

.4 STAI NLESS STEEL PI PE, FITTINGS, FLANGES, GASKETS, AND BOLTI NG

Stainl ess steel pipe, pipe fittings, flanges, gaskets, and bolting nust be
provided in accordance with Section 33 52 43.13 AVI ATI ON FUEL PI PI NG or
Section 33 52 40 FUEL SYSTEMS PI PI NG ( NON- HYDRANT) and APl Std 650,

except: flanges nmust be wel d-neck type in accordance with ASME B16. 5,
threaded fittings nmust conformto ASME B16. 11 (C ass 3000), and

butt-wel ded fittings nmust conformto ASVE B16. 9.
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2.5 ALUM NUM PI PI NG FOR STI LLI NG VELLS

Al umi num pi pe nmust be ASTM B241/B241l, alloy 6061-T6, Schedule 40 for pipe
sizes 50 nmr 2 inches through 300 mr 12 inches; Schedule 80 for pipe sizes
50 nmr 2 inches and smaller

2.6 BOLTI NG AND ALUM NUM FLANGES FOR STI LLI NG VELLS

Al umi num fl anges must be ASME B16.5, Cass 150 or C ass 300 where

i ndi cated, Flat Face Type, except al um num rmust conformto ASTM B247N
ASTM B247, alloy 6061-T6 or alloy 356-T6. Alum num flanges may be wel di ng
neck or slip-on type. Provide bolting in accordance with Section

33 52 43.13 AVIATION FUEL PIPING or Section 33 52 40 FUEL SYSTEMS PI Pl NG
(NON- HYDRANT) .  Provide electrical isolation for separation of dissinmlar
net al s.

2.7 VELDI NG FOR ALUM NUM PI Pl NG
2.7.1 Process for Al unm num

ASME B31.3, Gas Tungsten Arc Welding (GTAW Process or Gas Metal Arc
Wl ding (GVAW Process. Backing rings are not permitted.

2.7.2 Al unmi num Wel di ng El ectrodes and Rods
AWS A5. 10/ A5. 10V, ER5356 el ectrodes.
2.8 BOLTI NG FOR SHELL MANHOLE COVERS

Bolting for shell nanholes nmust be in accordance with Section 33 52 43.13
AVI ATI ON FUEL PI PI NG or Section 33 52 40 FUEL SYSTEMS Pl PI NG ( NON- HYDRANT) .

2.9 GASKETS FOR MANHCLE COVERS, STILLI NG WELL FLANGES, AND ROOF CENTER VENT

Provi de conposition asbestos-free, fuel and fire-resistant gaskets for
shel | manhol e covers, stilling well flanges, and roof center vent.

2.10 TANK BOTTOM TO FOUNDATI ON SEAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include the first bracketed paragraph for
sel f anchored tanks. Include the second bracket
par agraph for anchored tanks.

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

[2.10.1 Tank Bottomto Foundation Gasket - Self Anchored Tanks

Tank bottomto foundation gasket for self anchored tanks nmust be 12 mr
1/2- inch thick, nonporous Buna-N with a Shore A Duroneter Hardness of not
nore than 40 and a rated tensile strength of at |least 10,300 kPa 1,500 psi.
The inside and outside edge of the gasket must be cut on a radius.

Provi de gasket in segnents at least 2.4 neters 8 feet long. Provide three
sanmpl es of the tank bottomto-foundati on gasket material measuring 13 mr
1/2-inch by 75 mr 3 inches by 225 mr 9 inches.

1[2.10.2 Tank Shinms and Tank Grout - Anchored Tanks

Grout must be non-shrink type and consist of 1 part Portland cenment to
1-1/2 parts sand by volume. Do not use calciumchloride adm xtures. Wen
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the anmbi ent tenperature is expected to fall below 16 degrees C 60 degrees F
within the next 48 hours, the cement used nust be "high early strength"”

t ype.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include the following in the products section
of the exterior coating specification and require
product data submttal

XXX Tank Bottom to Foundati on Seal ant

The tank bottom perineter to foundation ring wal
mastic seal ant nust be liquid applied non-saggi ng,
two part polysul fide rubber joint sealant conposed
of 100 percent solids, and conform ng to ASTM C920,
C ass 25. The seal ant nmust be suitable for use on
steel, epoxy coated surfaces and concrete. The
seal ant nust be rated with a Shore A Hardness of not
nore than 30, a mninumtensile strength of 1,000 kPa
150 psi, a mininmumelongation of 100 percent at
350kPa 50 psi without breaking, and a m ni mum
el ongation of 200 percent at 550 kPa 80 psi wi thout
breaki ng. The seal ant nust be resistant to jet
fuel, sunlight, cold, and ozone wi thout shrinking;
and nust have a rated |life expectancy of at |east 15
years. Use with bond breaker tape reconmended by

"
t he manuf acturer.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

]12.11 | NTERI OR PROTECTI VE COATI NG SYSTEM

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

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 nust be
coated in accordance with UFC 3-460-01, "DESIGN
PETROLEUM FUEL FACI LI TI ES"

NOTE: O her guidance as to interior surface
treatnent is as foll ows:

1. Specify bare interior netal surfaces and coating
with SAE-30 weight oil if the coating is to be done
at a later date. Uncoated surfaces must be cl eaned
of contami nants, including mll scale.

2. Include instructions in the coating
specification to seal all uncoatable areas of the
roof support structure by caul king all gaps and
joints in roof beans including between coated beans
and roof plates. Problens can arise when the roof
pl ates are welded in cool er weather and the
undersi de coated in warner sunny weat her as the roof
pl ate expands and pulls away fromthe roof rafters
leaving a gap that is too large to caul k. For
exanpl e, Roof plate on a 15 neter 50 feet dianeter
tank welded in winter may lift at center in the
sumer by as much as 40 mr 1-1/2 inches. Consider

| ocal geographical conditions at the tine of
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constructi on when caul ki ng roof support beans, roof
plates etc. It is reconmmended for locations |ike
Seattle and Guam that have nore stable year-round
t enper atures and condensati on

3. Include instructions in coating specification to
caul k the underside of roof plate seans that are not

wel ded on the undersi de.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Interior of the tank nust be bare steel. Coat interior of tank with SAE
30 oil for tenporary protection.

.12 EXTERI OR PROTECTI VE COATI NG SYSTEM

Section 09 97 13.27 H GH PERFORMANCE COATI NG FOR STEEL STRUCTURES.
.13 APPURTENANCES

.13.1 Floating Pan Installation Hatch

Provi de permanent floating pan installation hatch on the tank roof.
Provide with bolted cover and water tight gasket.

.13.2 Fl oati ng Pan

The floating pan nust be naturally buoyant by means of honeyconb cell

al um num sandwi ch panels, be suitable for operation with |iquids having a
specific gravity of 0.70, be internal to the tank, have full surface
contact with the fuel, be equipped with a seal at each penetration, and
neet the requirenments of APl Std 650 Appendix H A rimnmust be provided
around the floating pan periphery and extend a mininumof 150 mr 6 inches
above the free liquid surface. The rimnust contain turbul ence and
prevent fuel from splashing up onto the top surface of the floating pan

.13.2.1 Pan Integrity

The floating pan nust support the follow ng | oading conditions without
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

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

NOTE: Include the first bracketed sentence for
tanks larger than 9144 mm 30 feet in dianeter, and
the second for snmmller tanks.

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

b. A point load of 227 kg on a 93,000 sg nmr 500 pounds on a one square
foot area anywhere on the floating pan while it is floating or resting
on the | egs.

][c. A point |oad of 113 kg on a 93,000 sq mr 250 pounds on a one square

foot area anywhere on the floating pan while it is floating or resting
on the | egs.
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12.13.2.2 Fl oati ng Pan Prototype Fire Test

Performa fire test on another floating pan design of the sane

manuf acturer that is constructed fromthe sane materials and joi ning

nmet hod of the pan being proposed and that neets the floating pan
specification in aviation turbine fuel or notor gasoline with a flash
point of less than minus 7 degrees C 20 degrees F. Submt manufacturer's
certification of fire test indicating the manufacturer's floating pan
desi gn has been successfully fire tested and that both of the foll ow ng
tests were successfully perforned, w thout significant damage to the pan
sinking the pan or the fire spreading to the whole surface of the fuel

a. Hole Fire: The test-floating pan nust have a 300 nm 12 inch or |arger
di ameter hole cut through it. After being |lit, the fuel in the hole
must burn for a mnimmof 2 hours.

b. RmFre: After being lit, the fuel around the test rimsection nust
burn for a mnimum of 2 hours.

2.13.2.3 Joi nt Connecti ons

Al umi num sandwi ch panel s nmust be joined together by neans of a gasketed
joint that transmts | oads without structural failure or |eakage.

2.13.2. 4 Al uni num Ext rusi ons

Extrusi ons nmust be made from all oy 6063-T6 in accordance with ASTM B209N
ASTM B209.

2.13.2.5 Al un num Sandwi ch Panel s

Panel s nust be nade fromall oy 3003 H14, 3003 H16, 3105 H14, or 5010 H24

i n accordance ASTM B209Nv ASTM B209. The skin of the panels nust have a

m ni mum t hi ckness of 0.356 mr 0.014 inches. The core of the panels nust be
25 mr one-inch al um num honeyconb.

2.13.2.6 Support Legs

Fl oati ng pan nust be provided with two position self-draining alum num

| egs that are designed to support a uniformload of 600 Pa 12.5 pounds per
square foot. Stainless steel support |legs are not allowed. The |egs mnust
be tubul ar structural menbers at least 50 nr 2 inches in dianmeter and ride
with the pan when the fuel |evel is above the high leg position. The |ow
position must be as indicated and the high position nust be 1950 nm 78

i nches above the shell-to-bottomjoint. The exact |ocation and nunber of
t he support | egs nmust be as reconmended by the floating pan manufacturer
Provi de each support leg with a 63 mm 2.5 inch pol ytetrafl uoroethyl ene
(PTFE) foot securely fastened to the bottomend of the leg. The portion
of the PTFE foot below the netal |eg nmust be 25 mr one-inch thick. The
PTFE foot nust be slotted on one side to allow for drainage. The |egs
nmust be capable of allow ng a person, standing on top of the floating pan
while the tank is in service, to performthe follow ng functions:

a. Change fromthe high to the | ow position.
b. Change fromthe low to the high position.

c. Completely renove the |egs.
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d. Adjust the legs vertically a distance equa

i nches.
2.13.2.7

Peri phery seal s

Peri phery Seal s

must

of plus or minus 75 nm 3

be flexible w per squeegee and nade of cl osed cel

cast urethane. The periphery seal nust 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, nust

acconmpdat e a devi ation between the path of the floating pan relative to
100 mr 4 inches of conpression and an

t he tank shel
addi ti onal

at any fluid |evel.
Foam filled coated-fabric seals nust

of an addi ti onal

extension of 50 nr 2 inches fromits nornal
The primary seal

must
not

conpressed position

be above the liquid |evel.
be accept ed.

The secondary seal

nmust

be above the primary seal

Seal s must

during tank operations,
resi stant,
Seal s nust

be durable in the

tank's environnent,

be capabl e of being repl aced
be abrasion
and not discolor or contanminate the liquid stored in the tank

be manufactured in the United States and nust be provided in

m ni mum conti nuous | engths of 8.54 neter 28 feet with no factory splices.

Seal s nmust be conpati bl e
gasol i ne/ MTBE 80/ 20, gas
ker osene, and sea water

wi th avgas, fue
ol i ne (unl eaded),

oi I, gasoline/ et hanol
avi ation turbine fuels,

The following tables list the required physica
properties of periphery seals:

TABLE 1:

PHYSI CAL PROPERTI ES OF PERI PHERY SEALS

Physi cal Properties

Test Met hod

Val ues

Maxi mum operating tenperature

Dynami ¢ nechani cal
per ASTM D4065

anal ysi s

82 C 180 F (mn)

Tensil e strength ASTM D412 39130 kPa 5675 psi (mn)
El ongation at break ASTM D412 640 percent (min)
Tear resistance (Die O ASTM D624 61.30 N mm 350 PLI (min)
Abr asi on resi stance Tabor, nmg loss at 100 cycles |8 ng 0.00028 ounce (nax)
per ASTM D3489

Conpr essi on set ASTM D575A 25 percent (nmax)

TABLE 2: JET FUEL SQAK TEST PARAMETERS
Jet Fuel Soak Test Bef ore | nmersion After | rmersion Per cent Change
96 hrs. at 67.2 C
153 F per ASTM D471
Tensil e strength 37895 kPa 5496 psi | 36440 kPa 5285 psi m nus 3.8 percent (mn)

El ongation at break

640 percent

729 percent

plus 13.9 percent (mn)

Har dness

73 Shore A

66 Shore A

mnus 7.0 percent (mn)

Vol ume change

plus 6.0 percent (nax)
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2.13.2.8 Penetrati ons

Al'l penetrations rmust have a rimthat extends a m ninum of 150 nmr 6 inches
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

2.13.2.9 Manhol e

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Federal, State, and | ocal regul ations
to ensure conpliance with air em ssion regul ations.
Consider the slotted stilling wells in the review.

At | east one 900 mm 36 inch diameter manhol e nust be
provi ded for each floating pan to provide access to
the tank interior when the floating pan is on its
supports and the tank is enpty; provide two for
tanks | arger than 50, 000 bbl

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

Provide [ ] 900 mr 36 inch floating pan nmanhol e[s]. Manhol e nust have
a clear inside diameter of at |east 900 mr 36 inches. Manhol e nust have a
rimthat extends a mninumof 150 nm 6 inches above the free liquid to
contai n product turbul ence and prevent the tank product from splashing up
onto the top surface of the floating pan. The nmanhol e cover nust be

equi pped with a ground cabl e connected to the floating pan

2.13.2.9.1 Pr essur e/ Vacuum Vent

The pressure/vacuum (PV) vent nust be sized by the internal floating pan
manufacturer for the maximumfill rate of | ] L/s gpnm and the nmaxi num
wi t hdrawal rate of [ ] L/s gpn. Wen the PV vent is in the open
position, the float nust hang froma strap

2.13.2.10 Groundi ng Cabl es

Provide two or nore 3 mm 1/8-inch dianmeter, stranded, extra-flexible,
stainless steel, wire rope ground cables. Each cable nmust extend fromthe
top of the floating pan to the fixed roof and nust be | ong enough to
accommmodate the full travel of the pan. The exact |ocation, numnber, and
size of grounding cables nust be as reconmended by the floating pan
manuf act urer.

2.13.2. 11 Anti - Rotation Cable

Provide 6 mr 1/4-inch diameter anti-rotation cables nade of 304 stainless
steel conformng to ASTM A492. Fittings for anti-rotation cables

i ncl udi ng cabl e cl anps, pins, sockets, turnbuckles, U bolts and nuts rnust
be 304 stainless steel. Cable nust be nade taut by neans of the
turnbuckl e. The exact |ocation, nunber, and size of the anti-rotation
cabl es nust be as recomended by the floating pan manufacturer

2.13.3 Sanpl e Gauge Hatch

Provi de sanpl e gauge hatch on top of stilling well where indicated for
manual gaugi ng. Provide gasket for dissimlar netal protection. The tank
erector nmust neasure the stilling well gauge hatch hol d-off distance with
the tank enpty, half full, and full, and place the information on a
permanent |y affixed marker attached to the sanple gauge hatch. This nust
be performed during tank [fill] [hydrostatic] testing. The stilling well
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gauge hatch hol d-off distance is defined as the distance fromthe tank
bottom datum plate to the top of the gauge hatch

.13.4 Fl oating Seal and Retrieval Wnch

Provide a floating seal, retrieval cable, weight, and a retrieval w nch on
sanpl e gauge roof nozzle equipped with fully slotted stilling well.

Fl oati ng seal nust nove freely inside the stilling well with the rise or
fall inliquid level while providing a double seal against the escape of
vapors fromthe stilling well. Seal elastomers must be Buna-N and mnust
seal at approximately the same level as the stilling well floating pan
penetration seal (approximtely 150 mr 6 i nches above the | evel of the
liquid). Retrieval winch and cable nust be capable of retrieving floating
seal into a storage conpartnent nounted on top of the stilling well

nozzle. Al fasteners nust be stainless steel; all other nmetallic
conponents of float and seal must be alum num Storage conpartnment and
conponents, except for bearings, nust be stainless steel. The retrieval
cable must be 3 mm 1/8 inch stainless steel. Storage conpartment nust be
equi pped with a latch and hinge so that the conpartnent (with a fully
retrieved float, cable, and weight) and winch can be tenporarily noved out
of the way to provide access to the stilling well. Latch and hi nge nust
be designed to hold the conpartnent securely to the nozzle in winds up to
200 km h 125 nmph. Storage conpartnment flange nust al so be provided with a
rain lip to provide a weather tight seal around the top of the roof

nozzle. Wnch nust be hand operated, nust require no nore than 22 N 5
pounds of force to operate, and nust be equi pped with an anti-reverse
mechani sm and operator that may be di sengaged fromthe retrieval spoo

when not being operated nmanually. Wen di sengaged fromthe wi nch, the
retrieval spool must maintain tension on the retrieval cable not exceeding
t he wei ght of the cable and the weight.

.13.5 Mechani cal Tape Level Gauge

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit paragraph accordingly based on whet her
tank has an internal floating pan.

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

The nechani cal tape | evel gauge nust be attached to [a floating roof
anchor wei ght provided by the manufacturer] [the tank floor by guidew re
anchors] and conplete with all necessary incidental pipe, pulleys,
fittings, supports, support brackets, tension springs, and guide wire
assenblies.[ The floating roof anchor weight rests on the floating roof
pan, but is not attached to the pan.] The gauge nust automatically
provide the |location of the [floating pan] [product level] within plus or
mnus 1.6 nr 1/8 inch of the actual liquid level. The head nust be nade
of al um num and rust be nmounted on the exterior of the tank shel

approxi mately 1370 mr 54 inches above the tank bottom The head nust
contain a glass covered wi ndow. The seals nust be nade of Teflon. The
shafts and graduated tape assenbly nust be nade of non-corrosive and
non-sparking materials. The tape drum nust be nade of a non-corrosive
material. The tape nmust be of sufficient Iength to neasure the liquid

| evel fromthe bottomto the top of the storage tank. Gauge neasurenents
nmust be graduated in 1.6 mr 1/16 inch increnments. The tape nust be
carried over pulleys housed in el bow assenblies at each change of
direction.
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[2.13.6 Mechani cal Tape Level Gauge

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For Cut and Cover Tanks.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The mechani cal tape | evel gauge nust be conplete with all necessary
conponents to be flange nmounted and extend down into the tank via a

stilling well. The gauge rmust automatically provide the |location of the
fuel level within plus or mnus 1.6 mm 1/8 inch of the actual liquid
| evel . The head must be made of al umi num and nust be nounted in the punp

house as shown on the drawi ngs. The head nust contain a gl ass covered

wi ndow. The seals nust be nade of Teflon. The shafts, graduated tape
and tape drum assenbly nust be made of non-corrosive and non-sparki ng
materials. The tape nmust be of sufficient length to nmeasure the liquid

| evel fromthe bottomto the top of the storage tank. Gauge measurenents
nmust be graduated in 1.6 mr 1/16 inch increments.

12.13.7 Vent i ng
Provi de tank venting as indicated.

2.13.7.1 Overflow Circul ati on Vents

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

NOTE: Ensure overflow capacity is adequate to
protect the tank from damage in the event of an
overflowwith all receipt punps running.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de open overflow circulation vents on the upper shell as indicated
and in accordance with APl Std 650, Appendix H and APl Std 2000. Provide
vents with stainless steel bird screen with 0.2 square neters 2.0 square
feet of net open area minimum Insect screens are not allowed.

2.13.7.2 Cent er Roof Vent

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

NOTE: I n non-corrosive environnents (e.g., desert

| ocations), include text to provide center roof vent
wel ded directly to the tank roof and coat stairway
in accordance with the coating specification for the
exterior of the tank.

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

Provi de open vent at the center or at the highest elevation of the roof.
Open vent must have a [stainless steel] weatherhood as indicated and
stainless steel bird screen as indicated on the drawi ngs w th openings
wel ded in place. Watherhood nust be renpvable. Insect screens are not
al | oned.

2.13.8 Circunferential Stairway and Pl atforns

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

NOTE: In corrosive environnents include bracketed
text to provide bolt-on, renovable, hot dip
gal vani zed, double stringer stairway as indicated.

For the renote |ocations only (e.g., Guam), provide
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alternate text to allow thermal spray/netalizing as
an alternative to hot dip galvanizing only with
Cover nent approval of an acceptabl e process,
approach, materials, and system conmponents.

In non-corrosive environnents (e.g., desert

| ocations), include specification paragraph text and
nodi fy the drawing details to indicate the portion
of the appurtenance that is not welded to the tank
roof or shell is to be nade of carbon steel and
coated in accordance with the coating specifications
for the exterior of the tank.

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

OSHA 29 CFR 1910.25 Stairways. Provide [bolt-on renovabl e doubl e stringer
Jcircunferential stairways as indicated.[ Hot-dip galvanize stairway in
accordance with ASTM A123/ A123N Grade 100. All bolted connections nust be
gal vani zed prior to erection. Hot dip galvanize stairway and platform
sections after all welding is conplete. No welding on the stairway wll
be pernmitted after galvanizing. Cold spray-on galvanizing is not all owed
as a substitute for hot dip galvanizing or its repair. Provide stairway
wi th repl aceabl e gal vani zed stairway step and platformtread grating. The
stai rway nust be of bolted construction to allow for conplete renpval
after construction to avoid interference with coating operations.

Stairway bolting nust be ASTM A325N ASTM A325, hot di pped gal vani zed.

Al'l nmounting brackets, used to connect the stairway to the tank, nust be
wel ded to the tank using seal welded nounting plates and nust be coated
with the tank.][ Coat stairway in accordance with the tank exterior
coating specification.] Provide one approach step on the secondary
cont ai nnent concrete as indicated. Provide shell mounted nmetal bar
stairway step and platformtread grating with non-slip nosings. Support
the stairway and platforns conpletely on the shell of the tank with

bott om of -shel | -mounted portion clear of and not structurally supported or
connected to the ground or approach steps. Provide rise and run of
stairway steps as indicated, adjusting slightly to suit final |ayout of
the tank and its appurtenances, but with rise and run consistent fromthe
ground level to the top platform Construct stairway entirely of steel
Provi de | andi ngs for accessing the upper nanhol e, high |evel alarm

swi tches, level control float pilot chamber, and tank roof. Railings mnust
be conti nuous around the platforms, except for access openi ngs, and mnust
be constructed simlar to the roof perineter guardrail. At access

openi ngs, any space w der than 25 nm one inch between the tank and the

pl atform must be floored. Ends of handrails, guardrails, and posts mnust
be sealed by welding.[ Guardrails nmust be constructed in welded sections
and their posts seal welded or bolted to the stringers]. Continuously
butt-wel d platformguardrail toeboards to guard rail posts. Do not field
wel d gal vani zed nmateri al s.

[2.13.9 Manhol e Access Pl atforms

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraph is intended for use
when no bermis provided and the ring wall is

el evated. Del ete manhol e access pl atform paragraph
if bermis provided.

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

Provide platformfor accessing the |lower shell manhole and circunferenti al
stairway as indicated and in accordance with Section 05 50 13
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M SCELLANEQUS METAL FABRI CATI ONS

]12.13.10 Roof Perimeter Guardrai

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In corrosive environnents include bracketed
text to provide bolt-on, renovable, hot-dip
gal vani zed, guardrails as indicated.

For the renote |ocations only (e.g., Guam), provide
alternate text to allow thermal spray/netalizing as
an alternative to hot-dip galvanizing only with
Covernment approval of an acceptabl e process,
approach, materials, and system conponents.

In non-corrosive environnents (e.g., desert

| ocations), include specification paragraph text and
nodi fy the drawing details to indicate the portion
of the guardrail that is not welded to the tank roof
is to be nmade of carbon steel and coated in
accordance with the coating specifications for the
exterior of the tank.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Construction of roof perineter guardrail nust be as-detailed on the

drawi ngs and in accordance with OSHA. Provide [bolt-on renovabl e ]roof
perimeter guardrails as indicated.[ Hot-dip galvanize guardrails in
accordance with ASTM A123/ A123Nv Grade 100. All bolted connections nust be
gal vani zed prior to erection. Hot dip galvanize guardrail sections after
all welding is conplete. No welding on the guardrails will be permtted
after galvanizing. Cold spray-on galvanizing is not allowed as a
substitute for hot dip galvanizing or its repair. The guardrail nust be
of bolted construction to allow for conplete renoval after construction to
avoid interference with coating operations. GGuardrail bolting rmust be
ASTM A325N ASTM A325, hot dipped gal vani zed. All mounting brackets, used
to connect the guardrails to the tank, nmust be welded to the tank using
seal wel ded mounting plates and nust be coated with the tank.][ Coat
guardrails in accordance with the tank exterior coating specification.]

2.13.11 I nternal Ladders

OSHA 29 CFR 1910.23. Provide an internal |adder extending fromthe
internal |adder access hatch to the tank bottom as indicated. Provide
with al um num safety rail as indicated. Provide renovabl e al um num safety
rail extension as indicated. Provide two 63 mr 2-1/2 inch sch 40 pipe
2-1/2 inches long. Weld one of the pipes (align vertically)to the top
rail of the roof perineter guardrail near the internal |adder access
hatch. Weld the second pipe (align vertically) to the toeboard directly
bel ow the first for storing the renovable safety rail extension.

2.13.12 I nternal Ladder Access Hatch

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I n non-corrosive environnents (e.g., desert
| ocations), include text to provide internal |adder
access hatch welded directly to the tank roof and
coat stairway in accordance with the coating
specification for the exterior of the tank

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Provide internal |adder access hatch and 6 mr 0.25 inches [stainless
steel] cover with rain lip as indicated for access to the interior of the
tank through the roof. Provide with stainless steel hardware (flat bar
round bar, eyebolt).

[2.13.13 Emer gency Vent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: On tanks 15.24 neters 50 feet or nore in
di aneter that do not have a floating pan, delete the
bracket ed paragraph. On tanks |ess than 15.24 neters
50 feet in dianeter that do not have a floating
pan, include the bracketed paragraph. On tanks with

floating pans, delete the bracketed paragraph
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

Provi de emergency vent devices in accordance with APl Std 2000 and NFPA 30.

12.13.14 Roof Circul ation Vent/|nspection Hatches

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I n non-corrosive environnents (e.g., desert

| ocations), include text to provide roof nanhol e

wel ded directly to the tank roof and coat stairway
in accordance with the coating specification for the

exterior of the tank.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provi de [stainless steel] roof vent/inspection hatches in the fixed roofs
of aboveground storage tanks as indicated and in accordance with

APl Std 650, Appendix H  Each roof vent/inspection hatch nust be provided
with a roof reinforcing plate the same thickness as the roof plate.
Provide with stainless steel bird screen as indicated on the draw ngs and
0.2 square neters 2.0 square feet of net open area m nimum I nsect
screens are not all owed

2.13.15 \Water Draw O f System

Provide a water draw off systemconplete with all system components and
controls and connected to the AST as indicated. System nust renove fue
fromits associated storage tank, separate the fuel and water by gravity,
return the fuel back to the storage tank, and discharge the water. The
systemand its conponents nmust neet the requirements of the specification
herein. The system nust include, but is not linted to, the follow ng

pi ping, fittings, valves, system conmponents, and controls:

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

NOTE: In cold clinates with a | owest one day nean
tenperature | ess than nminus 26 degrees C minus 15
degrees F (see APl Std 650 Fig. 4.2) include the "In
Cold dimates" option

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Product Saver Tank: Provide a product saver tank with the tank
pi ping and fittings packaged and fabricated as a single system
Fabricate from Type 304 stainless steel with tank vol une as
i ndicated. Provide tank with renmovable top, 25 mr one-inch inlet |ine,
25 mr one-inch drain line, and other lines as indicated, all with
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full port ball valves and camtype connections. Provide concrete
nounti ng pad and anchor tank to it. Gound to dedicated groundi ng
system

b. In Cold Aimtes: 1In cold climtes provide the product saver tank
systemwith a sunp heater and insulate and heat trace the piping.

c. Product Saver Punp: Punp nust be a close coupled centrifugal having a
capacity of 0.6 Ips 10 gpnm at not |less 18 neters 60 feet of head and a
requi red Net Positive Suction Head of not nore than one neter 3 feet.
Punp notor must be in accordance with NEMA MG 1. Al punp conponents
in contact with fuel nust be stainless steel. The unit nust be UL

listed and | abeled for use in Cass I, Division 2, Goup D hazardous
environnents as defined by NFPA 70, with a nmaxi numtenperature rating
of ["T2D'-419 degrees F] [ ]. The notor nust be non-overl oadi ng at

every point on the punmp curve.

d. Piping, Valves, Fittings, and Instrunents,: Pipe, pipe fittings,
fl anges, nanual val ves, gaskets, and bolting nust be in accordance
with Section 33 52 43.13 AVI ATI ON FUEL PI PI NG or Section 33 52 40 FUEL
SYSTEMS PI Pl NG (NON- HYDRANT) . Materials of construction must be as
described in this specification paragraph MATERI ALS FOR SYSTEM
COVPONENTS, PIPE, AND FI TTI NGS except as nodified herein.

e. Controls: Provide a punp start/stop pushbutton station with red (run)
and green (stop) lights. Al lights nust be to push to test type.

Al'l system conponents mnmust be rated for Class |, Division 1, Goup D
servi ce.

f. Electrical: Provide conpletely prewired with single point of service
connection at horsepower rated di sconnect switch. Provide conbination
notor/starter with HOA switch for punp notor. Provide suitable for
Cass |, Division 1, Group D service.

.13.15.1 Basi s of Design of Water Draw OFf System

The system nust be arranged in the sane general configuration as

i ndi cated. However, these are not fabrication drawings and are for basis

of design only. The Contractor must be responsible for providing a

conpl ete and usabl e system

.13.15.1.1 Detail Draw ng

Submit detailed drawi ngs showing the Water Draw OFf System i ncludi ng
types, sizes, location, and installation details for:

a. Pipe hangers and supports
b. G ounding

c. Tank

d. Punp

e. Controls

f. Val ves

g. Piping
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[2.13.16 Side Stream Filtration System

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: As an option, provide additional side stream
filtration system Delete bracketed paragraph if
side streamfiltration systemis not provided.

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 S R R R R O

Provi de a packaged, skid mounted, pre-engineered, factory assenbl ed,
factory tested, side streamfiltration systemconplete with all system
conponents and controls. System nust renmove fuel fromits associated
storage tank at 6.3 | ps 100 gpm, filter the fuel to renove particul ate
matter and water, and then return the clean, dry fuel back to the storage
tank. The systemand its components nust neet the requirenents of the
specification herein. The systemmust include, but is not l[imted to, the
followi ng piping, fittings, valves, system conponents, and controls:

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

NOTE: In cold clinates with a | owest one day nean
tenperature | ess than minus 26 degrees C minus 15
degrees F (see APl Std 650 Fig. 4.2) include the "In
Cold dimates" option

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

a. Filter Separator: 6.3 Ips 100 gpm, horizontal construction, El 1581
Fifth Edition, Category MLOO, Type S, 1034 KPa 150 psi ASME code
conpliant construction, raised face flanged connections, carbon stee
construction, M L-PRF-23236 epoxy coated interior in accordance wth
Section 33 52 43.28 FILTER SEPARATOR, AVI ATI ON FUELI NG SYSTEM
Provide with automatic air vent, safety relief valve, differential
pressure gage, sanpling probes, water interface control, ASME code
stanp, water slug flow control valve (with check feature), high water
| evel conductance probe, manual drain full port ball valve with
Kam ock connection and sight glass with density ball and isolation
val ves. Provide two sets of spare elenents. Coal escer and Separator
el ement |ength nust be 1092 mr 43 inches.

b. Water Slug Control Valve: nust be of sane manufacturer as HLV.

[ c. In Cold Aimates: In cold clinmates provide the filter/separator with
a sunp heater and insulate and heat trace the drain piping.

] d. Punps: In-line ASVE B73.1 or ASME B73.2 chem cal process punp, cast
steel construction with stainless steel inpeller, shaft and trim and
wi th nechanical seals. Capacity nust be 6.3 I ps 100 gpnm at 30.5 neters

100 feet TDH (mininum. Mdtor nust be expl osion proof, 7.5 KW 10 HP
(maxi num), 1800 RPM 460 volts, 3 phase, 60 hertz and nust be
non- overl oadi ng at any point on the curve with a 1.0 service factor

e. Basket Strainer: The basket strainer nust be carbon steel w th ANSI
Cl ass 150 raised-face flanges and with side drain port. Provide with
same differential pressure gage used for filter/separator; use
stai nl ess steel tubing and ball valves. Munt DP gage to SS heavy
gage nounting channel and securely support fromskid frane.

f. Piping, Valves, Fittings, and Instrunents: Pipe, pipe fittings,

fl anges, manual valves, thermal relief valves, pressure indicators,
flow swi tches, gaskets, and bolting nmust be in accordance with Section
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33 52 43.13 AVIATION FUEL PIPI NG or Section 33 52 40 FUEL SYSTEMS

Pl PI NG ( NON- HYDRANT). Materials of construction nust be as described
in this specification paragraph MATERI ALS FOR SYSTEM COVPONENTS, PI PE,
AND FI TTI NGS except as nodified herein.

g. Suction Hose: Snpoth bore, corrugated hose with static wire. Hose
nust be suitable for [JP-4] [JP-5] [JP-8] [Jet A F-24] [Mogas (F-54)]
[Diesel (F-76)] [ ] service, vacuumrated, with a mnimumof 200 nm
8 inches bend radius. End connections nust be as indicated.

h. Water Draw OFf System nust be as described in this specification.
Product saver tank nust be provided with a high and hi gh-high | evel
switch system sensors nust be electronic (either therm stor or optic

type).

i. Munting Skid: Munting skid nust be fabricated fromcarbon steel and
epoxy coated. Provide concrete mounting pad. Anchor mounting skid to
nount i ng pad.

j. Controls: Provide with integral side streamfiltration system control
panel with start/stop pushbuttons, audi ble horn, visual alarmlight,
and wi th acknow edge and reset pushbuttons. Provide a punp start/stop
pushbutton station with green (run) and red (stop) lights. Provide a
paddl e type flow switch downstream of the punp to energize the alarm
circuits as indicated and de-energi ze the punp notor if flowis
bl ocked. Provide a conductance probe in the filter/separator sump to
energi ze the alarmcircuits as indicated and de-energize the punp
motor in the presence of water. Provide the product saver tank with
hi gh and hi gh-high | evel alarms, which nust energize the alarm
circuits and de-energize the punp as indicated. Interlock the limt
swi tches on the | ow suction |ine double block and bl eed val ve and on
the tank fill |ine double block and bl eed valve to allow the punmp to
be started only if both linmt switches indicate the valves are in the
open position. Interlock the skid control panel with the Energency
Fuel Shutdown systemto de-energize the skid if any ESD pushbutton is
depressed. All lights nust be the push to test type. Al system
conponents must be rated for Cass |, Division 1, Group D service.

k. Electrical: Provide conplete prewired with single point of service
connection at horsepower rated di sconnect switch. Provide conbination
notor/starter with HOA switch for punp notor. Provide all electrica
system conponents, conduit and fittings suitable for Class |, Division
1, Group D service.

.13.16.1 Basis of Design of Side streamFiltration System

The system nust be arranged in the sanme general configuration as

i ndi cated. However, these are not fabrication drawings and are for basis

of design only. The Contractor must be responsible for providing a

conpl ete and usabl e system

.13.16.2 Detail Draw ng

Submit detailed drawi ngs showing the Side streamFiltration System
i ncluding types, sizes, location, and installation details for

a. Pipe hangers and supports

b. Bondi ng and G oundi ng
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c. Filter/ Separator
d. Fuel punp
e. Tank truck off-1loading control valve
f. Flow switches
g. Air elimnator assenbly
h. Hoses
i. Valves
j. Piping
12.13.17 Shel | Manhol es

Provi de shell manhol es, manhol e covers with filler druns, and davits as
i ndi cated. Hinged covers are not all owed.

2.13.18 Scaffol d Cabl e Support
Provide two scaffold cabl e supports on the tank roof in accordance with
APl Std 650. Locate the support near the center of the tank and in a

manner that supported cables will have nmaxi mumrange and flexibility of
operation with mnimuminterference with other tank fittings.

2.13.19 Antiseize Conpound
Provi de mari ne grade antisei ze conpound for fasteners on tank exterior
fl anges and bolted connections and covers. On tank interior fasteners,
use oil only.

2.13.20 Channel Mounti ng
Provi de seal wel ded channel nounting pads with seal wel ded stainless steel
bolting studs for nounting channel to support conduit, tubing, and |evel
alarmtest/drain piping. Rack tubing, small piping, and conduit parall el

to the shell as indicated. Do not mount within 2 neters 7 feet above
st ai rway.

2.13. 21 Anchors

VWhen anchors are required by APl Std 650 provide with anchor bolt chairs
conformng to AlISI E 1 Steel Plate Engineering Data and as i ndi cat ed.

PART 3 EXECUTI ON
3.1  SAFETY PRECAUTI ONS
APl RP 2009 for fire and expl osi on hazard areas.

3.2 APl Std 653 | NSPECTI ON REPORTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The intent of the requirement for an APl Std
653 Inspection of a newy erected tank is to assure
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full conpliance with API Std 650, the design, and
tank manufacturer shop draw ngs, such that at the
next (first) out-of-service inspection, it can
reasonably be assured there are no latent violations
of APl Std 650 and APl Std 653 from construction

The purpose of the plate UT neasurenents is to
assure every plate installed neets the design

t hi ckness for | ocation.

In the event this paragraph is used to obtain an API
Std 653 Post-Repair Inspection, it nust be edited
accordingly to consider the foll ow ng:

a. If it is the intent to "reset the clock” on the
floor corrosion assessnent a full floor scan and
corrosion calculation to next inspection interval is
required.

b. Consider the alternative of using the nost
recent full floor scan, if less than 3 years old,
and project the condition of the floor out 20 years
fromexpected return to service date, (nmore than 20
years from scan) and pernmitted APl Std 653 factors
of floor life in excess of 20 years.

c. If afloor scan is to be provided, it should be
conduct ed before the floor is coated, as a floor
scan on a new coating system can damage the system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The APl Std 653 inspector must inspect the conpleted tank in accordance
with APl Std 653 and deliver a full report to the Contracting O ficer

The report nust include a record of ultrasonic thickness nmeasurenents
(UTMs), exclusive of the coating, of each tank bottom pl ate, each bottom
shell course plate at 5 random | ocations per plate, the shell along the
circunferential stairway at 5 |ocations per shell course. The record of
UTMs nust include sketches of the tank bottom plate and shell plate

| ayouts. The location on each plate, where each ultrasonic thickness
nmeasurenent (UTM is taken, nust be recorded. Five UTMs nust be recorded
on each tank bottom plate and on each | owest shell course plate. Five
UTMs nust be recorded for each of the shell courses above the | owest shel
course and rmust be taken along the circunferential stairway. The report
nmust include the tank dataplate i nformati on and photograph of the tank
data plate. Provide electronic copies of the tank inspection reports to
Service Headquarters or officially designated alternate, Service Contro
Poi nts, and DLA-Energy. The paper and el ectronic copies of the report and
UTMs nust be provided to the Contracting Officer for filing with the
tank's "as-built drawings." Refer to Section 01 45 00 QUALITY CONTRCL for
APl Std 653 inspector certification requirenents.

.3  CONSTRUCTI ON

. 3.1 Accessibility

Install all work so that parts requiring periodic inspection, operation
mai nt enance, and repair are readily accessible. Install conceal ed val ves,

expansi on joints, controls, danpers, and system conmponents requiring
access in locations freely accessible through access doors.
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3.3.2 Tank Erector Site Superintendent

Tank erector site superintendent must be on site at all tines during any
wor k by that crew

3.3.3 Fl oati ng Pan Superi nt endent

Fl oati ng pan superintendent nust be on site at all tinmes during any work
by the crew

3.3.4 Tank

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

NOTE: Provide a reinforced concrete ring wall for
all tanks, regardl ess of size. Include reference to
APl Std 650 requirenment for level tolerances in
concrete specification

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

Provi de tank of wel ded construction and support tank on a concrete ring
wall. On the side of the tank furthest fromthe sunp, slope the tank
bott om down to the sunp approximately 150 nmr 6 inches for each 3.00 neters
10 feet of tank radius. Butt weld or lap weld bottomplates with the
outer plates on top. Lap annular ring on top of bottom plates or butt
weld to the bottomplates. Reinforce openings larger than 50 mr 2 inches
in dianmeter through plating of the tank shell and roof. Provide
structural stiffening, consisting of rings, thicker plates, or other
approved neans, to maintain roundness when the tank is subjected to w nd
or seisnic |oads.

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

NOTE: Include tank data plate information in
as-built draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.3.5 Roof Pl ate Seamns

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

NOTE: Include the second (bracketed) sentence bel ow
in corrosive environnents (e.g., the Pacific and al
ot her hum d | ocati ons where condensati on nmay
regularly collect on the underside of the roof).

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

Tank roof plate nmust be lap welded with the plates closer to the center of
the tank on top.[ Seal weld the underside of all roof plate | ap wel ded
seans. |

3.3.5.1 Prohi bition of Protective Coatings on Surfaces to be Wl ded
Renove protective coatings on surfaces to be wel ded and on surfaces within
25 mr one inch fromweld preparation. "Wld-through" inorganic zinc
coatings and sinmilar coatings will not be permtted.

3.3.6 Roof Supports
[ When columms are provided in the tank, provide columm base plates and 13

mr 1/2 inch thick bearing plates. WIld the colums to the colum base
plates. Center the columm base plates on the bearing plates and weld the
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col um base clip-guides to the bearing plates. Do not weld the col um
base plates to their bearing plates. Continuously seal weld the bearing
plates to the tank bottom so as to provide a seal against the entry of
water or other liquids into the space between the col utm bearing pl ates
and the tank bottom Bearing plates rmust be |arger than the base pl ates
by at least 150 mr 6 inches in either direction. Provide seal-welded cap
plates on all columms. Roof support colums nust be of pipe or round
structural tubing.] [Roof support columms are not allowed.]

3.3.7 Surface Finishing

Provide Contracting Oficer with NACE visual conparator as described in
NACE SP0178 Section 5. Finish interior surfaces before hydrotesting, in
accordance with Section 5 of NACE SP0178 and acconpanyi ng Vi sua
Conparator, to the condition described and shown for NACE Wl d Designation
"C' welds. Finish exterior surfaces, in accordance with Section 5 of

NACE SP0178 and acconpanyi ng Vi sual Comparator, to the condition described
and shown for NACE Wl d Designation "D' welds. Subnit acknow edgenent of
surface finish requirenents. Renove all weld splatter, sharp corners,
edges and points fromall carbon steel surfaces before coating.

3.3.8 Tank Bottom To Foundati on Sea

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

NOTE: Include the first bracketed paragraph for
sel f anchored tanks. Include the second bracket
par agraph for anchored tanks.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ After welding of tank bottom annular ring butt welds of self anchoring
tanks are conplete, provide specified tank bottomto foundation gasket
bet ween the top of the foundation and the tank bottomw th no gaps or
over| aps between segnents.

J[AI'l anchored tanks are to be grouted before |oading with water or product
and before tightening anchor bolts. Prepare the top of the foundation for
shimm ng and grouting by renoving all dirt, sand, and | oose materi al
Provi de 25 mr one-inch shimon top of foundation at high point and devel op
all other shimstacks to match the el evation of the shimat the high point
of the foundation. Place shinms a mininumof 38 mr 1 1/2 inches inside the
perimeter of the tank bottom and under the tank shell. Do not retenper
(add water) to a stiffening grout mx. Place grout within 30 ninutes
after mxing with water or discard the mx

13.3.9 At t achnent s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For non-anchored tanks only, include the
following instructions in the execution section of
the exterior coating specification

After the exterior coating is cured, provide

speci fied bond breaker tape on the outer perineter

of the tank bottomto foundati on gasket as
recomended. Seal the outer edge of the joint
between the concrete foundation and the tank bottom
plate by caul king with specified polysulfide seal ant.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SECTION 33 56 21.17 Page 37



3.

3.

Al'l exterior shell and roof attachnents nmust be connected to the tank
usi ng continuously wel ded nounting plates. Munting plates nmust exceed
the size of the attachnment by a m ni mum of 25 mr one-inch. Al nounting
pl ate corners nmust have a 50 mr 2 inch radius. Attachnent nust be sea
wel ded to the mounting plate with structurally sound wel ds of sufficient
size to support the intended | oads.

.3.10 Nozzl es

Al'l shell nozzles nust be flanged type. Shell nozzles sizes |larger than
50 mm 2 inches nust have a reinforcing plate. Nozzles for pipe
connections inside the tank nust be flanged inside near the shell.

Rei nforcing plates for shell nozzles must be rolled to the curvature of
the shell.

.3.11 Tank Bottom Sunp

Wel d sunmp to the underside of the tank bottomat the | owest point of the
tank bottom as i ndicated.

4 | NSTALLATI ON OF | NTERNAL FLOATI NG PAN

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Modify the coating specification to provide
addi ti onal coating inspection after the floating pan
is installed to ensure damage to the coating that
may result frominstallation of the pan is properly

repai red by the contractor.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Install floating pan after coating of the interior of the tank is
conplete. Protect tank coatings during installation of floating pan to
prevent danage. Repair danage to the coating that may occur during the
installation of the pan. Adjust the floating pan support legs to the pan
| ow | evel position after comm ssioning.

.5 END CONNECTI ONS FOR SYSTEM COVPONENTS, VALVES, PIPE, AND FI TTI NGS

Al'l valve, system conponents, pipe and fitting connections including, but
not limted to, piping for the Water Draw OFf System Side stream
Filtration System drains, thermal reliefs, HLV float pilot chanmber, and
| evel switches nust be welded or flanged except as indicated. Piping and
fittings 63 mr 2.5 inches and | arger nust be butt welded. Piping and
fittings 50 mr 2 inches and snmaller nmay be butt wel ded or socket wel ded.
Thr eaded connections are not allowed except where wel ded or flanged
connections to appurtenances are not available, e.g., pressure gauges,
fuel sample connections, |evel switch probes, HLV float pilot chanber.

.6 FI ELD QUALI TY CONTRCL

The Contracting Officer will conduct field inspections and witness field
tests and trial operations specified in this section. The Contractor rmnust
performall trial operations and field tests and provide all |abor

equi prent and incidentals required for testing.

6.1 Tank Calibration Table

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete paragraph if it is in the best
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interest of the Governnent to enter into a separate
contract for tank calibration

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

After installation of the tank is conplete, provide two calibration tables
stanped by a Professional Engineer, one in English units and one in netric
units. Tables nust be | am nated. Both tables must show the vol ume of the
fuel for all liquid levels in the tank starting at the bottomof the sunp
and going up to the level of the overflow The English unit calibration
tabl e nmust show the volune of fuel in gallons and in barrels of 42 gallons
and the level of the fuel in 1/16-inch increments. The netric table nust
show the volune of the fuel inliters and in nB and the |evel of the fue
in 2.0 mincrenents. The table nmust include notes at the bottom
indicating 42 gallons = 1 barrel; and one kiloliter = one cubic neter.

Vol une cal cul ations nmust be in the smaller units. Larger units may be
obt ai ned by rounding off. The O nr O inch |evel nust be the level of the

bottom of the shell. Level below the bottom of the shell mnmust be shown in
negative units starting at the bottomof the shell. The l|evel of the
bottom of the shell, alarmset points, high | evel shut off valve actuation

point, and the |evel of the overflows rmust be identified on the
calibration table (strapping chart). The table nust not include tank
vol ume above the | evel of the overflows. Also, provide Electronic
Calibration Table conpatible with the El ectronic Automati c Tank Gaugi ng
System Contact Contracting O ficer for direction on required format.

.6.1.1 Tank Calibration Method

The tank gaugi ng systens must be calibrated in accordance with the API
Manual of Petrol eum Measurenent Standards (APl MPMS) for critical
nmeasur enent using nethods outlined in one of the followi ng chapters.

a. APl MPMS 2.2A, Measurenent and Calibration of Upright Cylindrica
Tanks by the Manual Strapping Met hod.

b. APl MPM5 2.2B, Calibration of Upright Cylindrical Tanks Using the
Optical Reference Line Method.

c. APl MPMS 2.2C, Calibration of Upright Cylindrical Tanks Using the
Optical Triangul ati on Met hod.

d. APl MPM5 2.2D0, Calibration of Upright Cylindrical Tanks Using the
Internal Electro-Optical D stance Rangi ng Met hod.

.6.2 Wel d I nspection

Performinspection of welds in accordance with APl Std 650. |nspect butt
wel ds requiring conplete penetration and conplete fusion by the
radi ographic nethod. |nspect roof support columm wel ds bel ow design

liquid | evel by visual and dye penetrant nethods. Submt the follow ng
wel d inspection reports to the Contracting Oficer

a. Visual exam nation of vertical shell-seamtack welds, if left in
pl ace, in butt welds.

b. Visual examination of initial pass of internal shell-to-bottom weld.
c. Vacuum box testing of internal shell-to-bottominitial weld pass.

d. Visual exam nation of conpleted internal and external shell-to-bottom
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wel ds.
e. Radiographi c exani nation of shell butt weld.

Submit reports for inspection of welds and radi ographs to the
Contracting Oficer.

f. Visual exami nation of shell butt welds.

g. Visual examination of fillet welds.

h. Visual examination of tank bottom plates after welding.
i. Vacuum box testing of tank bottomfillet weld.

j. Pneumatic tests of reinforcing plates.

.6.3 Reports of Other Tests and Exam nations

Submit reports of the results of the follow ng examinati ons and tests
required by APl Std 650 to the contracting officer

a. Hydrostatic testing.

b. Shell settlement neasurenents taken before, during, and after
hydrostatic testing.

c. Internal bottom el evation readi ngs taken before and after hydrostatic
testi ng.

d. Shell plunbness.

e. Shell roundness.

f. Maxinmum | ocal deviations, shell
.6.4 Ti ght ness Tests

Performtightness tests described under this paragraph in accordance with
APl Std 650, as nodified herein. Performthe tests after finishing welds
in accordance with the paragraph SURFACE FI Nl SHI NG but prior to blast

cl eaning and application of the protective coating. Submt tightness test
records to the Contracting O ficer

.6.4.1 Penetrating G| Test

I nspect tank shell-to-bottom inside corner welds using the penetrating
oil test prior to any vacuum box testing. After the initial inside fillet
weld is nade, apply No. 2 Diesel to the outside of the inside corner weld
(before the outside weld is nade). After 4 hours, inspect the inside
fillet weld for oil penetration through defects. The contractor rmnust
correct any defects. Renove oil conpletely prior to finishing weld

joint. Then, conplete the remainder of the shell-to-bottomweld joint.

.6.4.2 Vacuum Box Test of Tank Bottom
Perform a vacuum box test of the tank bottomimmedi ately after

installation and after conpletion of the penetrating oil test[ and prior
to installing any colums]. Test seans in bottom of tank and

SECTION 33 56 21.17 Page 40



shel |l -to-bottomjoint by applying a commercial soap filmand subjecting
the seamto a vacuum Use a glass top vacuum box with hypal on or neoprene
seal i ng gasket. Apply a conmercial bubble form ng 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 bubble formation 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 neters 11.5 feet of
water or 259 mr 10.2 inches of nmercury is achieved and hold for at |east
20 seconds while continuing to observe the solution for bubbles.

3.6.4.3 [Hydrostatic Test and] Settlement [During Fill Test]

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

NOTE: Check geotechnical report for expected tank
settlenent and adjust duration of hydrostatic
testing to maintain tank full of water until the
remai nder of the expected consolidated settlement is
within limts of flexibility designed into piping
syst ens.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Availability of utilities services and
charges are established by the activity and should
be stated in Division 1 of the contract
specifications. Contact authority having
jurisdiction to deterni ne what kind of water can be
used, what flowrate is available for filling, days
and hours of availability, allowable disposal rate,
required testing, and characteristics.

Use alternate test nethods for testing shell, only

if water supply is inadequate for filling the tank,
only if tank is |located outside the CONUS, and only
wi th Service Headquarters approval.

Include | ocation regulatory requirenments for water
di sposal pernmits, treatnment, and testing of test
water prior to disposal. Verify water discharge may

be dunped wi t hout treatnent.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Perform hydrostatic test with fresh water only. Prior to [hydrostatic]
[fill] testing, check the capacity and condition of the tank venting and
overflows to ensure they are adequate to handl e the potential rate of
fill. This procedure nust be acconplished prior to application of
coatings and before connecting product/operating piping to the tank
Shel | settlenent nust be neasured before, during, and after [hydrostatic

testing] [fill testing] in accordance with APl Std 650. Hydrostatic test
the shell by filling tank with water and maintaining it full for a period
of not less than [24]] ] hours or until the settlenent of the tank

stabilizes, then inspect shell for |eaks. The appearance of danmp spots
nmust be consi dered evidence of | eakage. Mnimnmze water retention time to
limt rusting of tank interior.[ Adequate water for hydrostatic testing
is not expected to be available. Contractor nust obtain approval of

prof essional engineer in lieu of hydrostatic testing and nust perform
alternate testing of shell in accordance with APl Std 650 in addition to
testing specified in the paragraph FILL TEST.] Repair |eaks disclosed by
the test; then, retest the tank to prove the tank is |eak-free.
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[Sufficient] water to hydrostatically test [the tanks] [one tank] will
[not] be provided free of charge by the Governnent [at a naxi mumrate of
[ 1]. Water used on one tank rmust be recycled to the fullest extent
possi ble for use in testing subsequent tanks. No water must be rel eased
to the sanitary or storm sewer systens without the expressed, witten
approval of the Contracting Oficer

.6.5 Tank Bottom Puddl e Test

Test slope of the tank bottomin the presence of the Contracting O ficer
by exami ning the plate imedi ately after hydrotesting. Puddling deeper
than 5 mr 3/16 i nch anywhere on the tank bottom pl ates nmust not be
accept ed.

.6.6 Fill Test and Rel ated M scel |l aneous Tests

.6.6.1 Fill Test

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

NOTE: Coordinate fuel lead time to allow the US
CGovernment to secure the grade and vol unme required
and nmake the necessary transportation requiremnments.
Al so, coordinate with fuel lead tine requirenents in
Section 33 08 55 FUEL DI STRI BUTI ON SYSTEM START- UP

( NON- HYDRANT) .

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

After other tightness testing is conplete and after application and cure
of the interior and exterior coatings, fill test the tank using fuel

Tank pi pi ng and appurtenances nust be ready for service. The Government
wi Il provide the necessary fuel and labor to fill the tank with fuel. The
CGovernment will provide a fill test plan to fill the tanks. The
Contractor must remain on standby during fill test to assist in wtnessing
| eaks [and][or] perform ng necessary repair activities. Advise the
Contracting Officer, in witing, at |least [60] [90][ ] cal endar days

i n advance of the need for this service and provide access to the interior
of the tank for the Contracting Officer's inspection to ensure the tank is
clean and dry to the CGovernnment's satisfaction prior to receiving fuel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In the specification containing |evel alarns,
i nclude instructions to check the operation of the

I ow1ow, |ow, high, and high-high | evel alarns and
verify operation of the alarmhorn and |ight during
the fill test, shut-off of punp at low level, and

closure of issue MOV at | owlow | evel.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

a. Floating Pan Tests

Following the installation of a floating pan, the deck penetrations
and rimarea must be subjected to a visual inspection for sea

ti ghtness. Leaks or seal deformations rmust be corrected according to
manuf acturer's recommendati ons. Followi ng the seal inspection, the
floating pan nmust be subjected to a flotation test. The tank nust be
filled to the 3 neter 10 foot level with fuel and the top of the
floating pan rmust be visually inspected for fuel |eakage. The

appear ance of danp spots on the top of the floating pan nust be

consi dered evi dence of | eakage; the Contracting O ficer nust be
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3.

C.

notified and the fuel renpoved inmediately. Leaks nust be repaired and
the flotation test perforned again

Fill Test Stages

The Governnent will fill tank at increnents as indicated within fill
test plan. The fill test plan is generally conprised of the various
tank filling activities, fuel quantities needed, hold points at
different tank | evels and duration, and inspection activities to be
performed during the test. Before the tank fill test, check to ensure
drain valves are closed. Padlock drain valves closed for the duration
of the test and provide one set of keys to the Contracting Oficer.

If there are no danp spots, discoloration, |eaks or a neasurable drop
in the fuel level during the fill test period, the tank will be
accepted. |If |eakage becomes apparent during the filling or the test
period, imediately notify the Contracting O ficer and Government
personnel will punmp 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.

Tank Hi gh Level Shutoff Valve
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NOTE: Ensure systens that include new punps or

nodi fications that include punps and piping are
designed with punp overpressure recirculating
relief. On projects that connect to existing
recei pt systens, operation of the high | evel shutoff
val ve nmust be verifi ed.
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6.

7

Check the operation of the high level shutoff valve on the inlet to
the tank to ensure that the valve closes conpletely and as indicated,
no |l ater than the high-high level. [Check closing by the float
valve. ]Before the tank high level is reached, verify operation of
the valve by[ the manual operation of the float][ as well as by]
filling the I evel switch chanber[ and again by filling the float
chanmber] with fuel. Check for proper operation when the tank is
filled using appropriate safety neasures.

Water Draw OFf System

Check System Qperation

Side-Stream Filtration System

Check System Qperation

Consi der the consequences of closing the valve against active punps
and take precautions to avoid damagi ng the system Ensure receipt
punps used to performthe test are equi pped with overpressure
recirculation relief or other means to protect the systemfrom
damage. |If the test cannot be performed without risk of danage,
notify the Contracting Oficer.

Roof Puddl e Test

After coating, test slope of the finished tank roof plate in the presence
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of the Contracting Oficer by applying water for five mnutes, evenly in
all directions, at a rate of not nore than 20 liters 5 gallons per mnute,
near the center of the roof, and exam ning the roof plate for puddling.
Puddl i ng deeper than 5 nmr 3/16 inch anywhere on the tank roof plates wll
not be accepted.

.6.7.1 Stilling Well Plunbness Test

Al stilling wells must be aligned vertically and tested with a plunmb bob
in the presence of the Contracting Oficer to ensure that they are plunb
and are directly centered over the datum plates or sunp.

.6.8 Ret esti ng

Defi ci encies found rmust be rectified and work effected by such
deficiencies must be conpletely retested at the Contractor's expense.

.6.9 Mai nt enance | nstructions

Provide the following instructions in the Qperation and Mi ntenance Data
as follows: Schedule periodic recalibration of ATG at 15 year intervals
in accordance with APl Manual of Petrol eum Measurenent Standard (APl MPNS)
Chapter 2.0 for tanks in custody transfer service and at 15-20 year
intervals for all others, or when operating variables of the storage tank
change, or when internal dinmensions and structural variables of the tank
change.

.6.10 Operator Instructions

Provide the following instructions in the Qperation and Mii ntenance Data
as follows:

a. Inspect the tank bottomto foundation perineter mastic seal nonthly
for deterioration and request maintenance when deterioration is found.

b. Keep the leak detection tell-tale valve/valves nornally closed.
Tenporarily open the valves to check for tank bottom | eaks on a
nont hly basi s.

c. Test the lowlow, |ow high and high-high [ evel alarmsw tches
sem annual ly. Test |evel switches by sinulating product |evels either
manual |y or by operating the water stripping system punp and |evel
alarm control test/drain header valves.

d. Exanine and clear the tank venting seni-annually to ensure the vents
have not becone pl ugged.

-- End of Section --
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