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SECTI ON 33 56 10

FACTORY- FABRI CATED FUEL STORAGE TANKS
05/19

NOTE: This gui de specification covers the

requi renents for factory-fabricated fuel storage
tanks. Tanks associated with equi pment |ike
generators but not integral to the equipnent are
al so covered by this specification. Generator base
tanks or belly tanks are not covered by this
specification and nust nmeet the requirements of
Section 26 32 13.00 20 SI NGLE OPERATI ON GENERATOR
SETS.

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

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

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

PART 1
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GENERAL
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NOTE: This specification is intended for systens
using factory-fabricated storage tanks with
capacities less than or equal to 200,000 L 50,000 gal
For larger tank sizes, contact Service

Headquarters. Additional system conponents/devices
necessary to neet state and |ocal regul ations nust

be added by the designer. Design and install tank
storage applications in accordance with UFC 3-460-01
"Design: Petroleum Fuel Facilities."
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The design and installation of all aboveground and
underground factory-fabricated fuel storage tanks
nmust be coordi nated with Base Environnent al

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1 SUMMARY

This section defines the requirenents for factory-fabricated fuel storage
tanks.

1.1.1 Rel at ed Secti ons

1.1.1.1 Earthwork
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NOTE: For underground tank installations, the

desi gner devel oping the earthwork specifications
will evaluate the need for a filter fabric to be
install ed between the native soil and the new
backfill material. The intent of a filter fabric
woul d be to prevent the displacenent of new backfil
material with native soil due to a high water

table. If the new backfill material is displaced,
it could affect the structural integrity of the tank
specifically if the new tank(s) is the FRP type. |If
afilter fabric is determned to be necessary,

i nclude the requirenents for the new fabric in the
excavation and backfilling specifications.

Require backfill for Fiberglass Reinforced Plastic
(FRP) tanks to be pea gravel or crushed stone.
Require backfill for steel tanks to be pea gravel,
crushed stone, or sand.

Require pea gravel to be between 3 and 20 nm 1/ 8 and
3/4 inch in dianeter. Require crushed stone to be
between 3 and 13 mMmm 1/8 and 1/2 inch in dianeter.
Require sand to be a fine aggregate that is washed
and thoroughly dried, contains no nore than 500 ppm
chlori des, contains no nore than 500 ppm sul fates,
and has a pH greater than 7.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Excavati on and backfilling for tanks must be as specified in [Section
31 00 00 EARTHWORK] [Section 31 23 00.00 20 EXCAVATI ON AND FI LL].

1.1.1.2 Leak Detection

Leak detection nmust be as specified in Section 33 58 00 LEAK DETECTI ON FOR
FUELI NG SYSTEM

1.1.1.3 Cat hodi ¢ Protection

Provide buried netallic conponents including pipe, anchors, conduit, etc.
with a cathodic protection systemas specified in [Section 26 42 14.00 10
CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE)] [Section 26 42 13.00 20
CATHODI C PROTECTI ON BY GALVANI C ANCDES] [and] [Section 26 42 17.00 10
CATHODI C PROTECTI ON SYSTEM (| MPRESSED CURRENT)] [Section 26 42 19.00 20
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CATHODI C PROTECTI ON BY | MPRESSED CURRENT]. Cathodic protection for netal
components that attach to a tank nust be coordinated and conpatible with
the tank corrosion control system

1.2 REFERENCES

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 organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) 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 ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
(AASHTO)

AASHTO HB- 17 (2002; Errata 2003; Errata 2005, 17th
Edition) Standard Specifications for
H ghway Bri dges

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl MPMS 2. 2A (1995; R 2017) Manual of Petrol eum
Measur ement Standards Chapter 2-Tank
Cal i bration Section 2A- Measurenent and
Cali bration of Upright Cylindrical Tanks
by the Manual Tank Strappi ng Met hod

APl MPMS 2. 2E (2004; Errata 2009; R 2009) Petrol eum and
Li qui d Petrol eum Products - Calibration of
Hori zontal Cylindrical Tanks - Part 1
Manual Met hods

APl RP 1615 (2011) Installation of Underground
Petrol eum St orage Systens

APl RP 2003 (2015; 8th Ed) Protection Against
Ignitions Arising out of Static,
Li ghtning, and Stray Currents

APl RP 540 (1999; R 2004) Electrical Installations in
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Pet rol eum Processing Plants
ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 5 (2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME BPVC SEC VI D1 (2017) BPVC Section VIII-Rules for
Constructi on of Pressure Vessels Division 1

ASTM | NTERNATI ONAL ( ASTM

ASTM A193/ A193M (2017) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh- Tenperature Service and
O her Special Purpose Applications

ASTM A194/ A194M (2018) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or
Hi gh- Tenperature Service, or Both

ASTM A27/ A27M (2017) Standard Specification for Steel
Castings, Carbon, for General Application

ASTM A307 (2014; E 2017) Standard Specification for

Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A48/ A48M (2003; R 2012) Standard Specification for
Gray lron Castings

ASTM A563 (2015) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM B26/ B26M (2014; E 2015) Standard Specification for
Al um num Al | oy Sand Casti ngs

ASTM D3308 (2012; R 2017) PStandard Specification for
TFE Resin Skived Tape

ASTM F844 (2007a; R 2013) Washers, Steel, Plain
(Flat), Unhardened for General Use

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS ( | EEE)
| EEE 1100 (2005) Enmeral d Book | EEE Reconmended
Practice for Powering and G ounding
El ectroni c Equi pnent
| EEE 142 (2007; Errata 2014) Reconmended Practice
for Grounding of Industrial and Conmerci al
Power Systens - | EEE Green Book
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Volts Maxi num
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NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 30 (2018) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 30A (2018) Code for Motor Fuel D spensing
Facilities and Repair Garages

NFPA 31 (2016) Standard for the Installation of
G | - Burni ng Equi prent

NFPA 407 (2017) Standard for Aircraft Fuel Servicing

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NFPA 704 (2017) Standard System for the
Identification of the Hazards of Materials
for Emergency Response

NFPA 77 (2014) Recommended Practice on Static
Electricity
NFPA 780 (2017) Standard for the Installation of

Li ghtning Protection Systens

STEEL TANK | NSTI TUTE (STI)

STl 020-50- 1000 (2010) ACT-100 Specification for Externa
Corrosion Protection of FRP Conposite
St eel USTs

STl 700- 50- 5007 (2010) Installation Instructions for Shop

Fabri cat ed Aboveground Tanks for
FI anmabl e, Conbusti bl e Li quids

STI F911 (1998; Reissued 2009) Standard for Diked
Aboveground Storage Tanks

STI P3 (2011) Specification and Manual for
Ext ernal Corrosion Protection of
Under ground Steel Storage Tanks

STl SP001 (2018, 6th Ed) SP001 Standard for The
I nspection of Aboveground Storage Tanks

STI SP131 (2014) SP131 Standard for Inspection &
Repai r Under ground Steel Tanks

U. S. DEPARTMENT OF DEFENSE ( DOD)
MIL-STD-161 (2005; Rev G Notice 1 2010)
Identification Methods for Bul k Petrol eum

Products Systens | ncludi ng Hydrocarbon
M ssile Fuels
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UNDERWRI TERS LABORATORI ES (UL)

UL 1316 (2018) UL Standard for Safety Fiber
Rei nf or ced Under ground Tanks for Fl amabl e
and Comnbusti bl e Li quids

UL 142 (2006; Reprint Jul 2013) Steel Aboveground
Tanks for Flamabl e and Conbusti bl e Li quids

UL 1746 (2007; Reprint Dec 2014) External
Corrosion Protection Systens for Steel
Under ground Storage Tanks

UL 2085 (1997; Reprint Sep 2010) Protected
Aboveground Tanks for Fl ammabl e and
Conbusti bl e Li quids

UL 58 (2018) UL Standard for Safety Steel
Under ground Tanks for Fl amrabl e and
Conbusti bl e Li quids

UL 80 (2007; Reprint Jan 2014) Standard for
Steel Tanks for Q| -Burner Fuels and O her
Conbusti bl e Li quids

1.3 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

The "S" following a submittal itemindicates that

the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
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requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal

under

t he SD nunber that best describes the

submittal item

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

*kkkkkkkkkkkkkkkkk

*kkk
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Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G

designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
G oundi ng and Bondi ng

SD- 03 Product Data

Aboveground Storage Tank (Single Wall Steel); C[, [____ 1]
Aboveground Storage Tank (Double Wall Steel); ¢, [___ 1]
Aboveground Storage Tank (Double Wall, Concrete Encased); (,
L1

Underground Storage Tank; C[, [___ 1]

Tank Protective Coatings; C, [___ 1]

Atnospheric Vent; ¢, [ 1]

Pressure/ Vacuum Vent; C[, [___ 1]

Emergency Vent; G, [ 1]

I ndependent Level Al arm System ([, |

N

Tank Gauges; C[, [___ 1]

Manhol e Contai nment Sunp; CG[, [ 1]

Tank Mounted Fuel Dispensing Unit; C[, [___ 1]
Fuel Heaters; C[, [____ 1]

SD-06 Test Reports
Aboveground Storage Tank Ti ght ness Tests;
Under ground Storage Tank Ti ghtness Tests;

Tank Manufacturer's Tests

SECTION 33 56 10 Page 10
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Tank Fill Tests
Tank | nspection Reports; ¢, | 11

SD-07 Certificates

Contractor Qualifications; G, [___ 1]
Manufacturer's Certification; ¢, [___ 1]
State Certification; ¢, [____ 1]

Pol lution Liability |Insurance

Permitting

Registration

Li censed Personnel

Demonstrations

STl SP0O01 Inspector's Certification; C[, [___ 1]
SD- 08 Manufacturer's Instructions

Aboveground Storage Tank

Under ground St orage Tank

| ndependent Level Al arm System

Tank CGauges

Fuel Heaters

SD- 10 Operation and Mii ntenance Data

Aboveground Storage Tank; ¢, [____ 1]

Under ground Storage Tank; C[, [___ 1]

I ndependent Level Alarm System C[, [___ 1]
Tank Gauges; C[, [____ 1]

Fuel Heaters; G, [____ 1]

1.4 QUALI TY ASSURANCE

1.4.1 Contractor Qualifications

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include specific local regulatory
requi renents into the specification as applicable.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Each installation Contractor nust have successfully conpleted at least 5
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projects of the same scope, and the sane size or larger within the last 3
years and denonstrated specific installation experience in regard to the
specific systeminstallation to be perfornmed. Each installation Contractor
must have taken, if applicable, manufacturer's training courses on the
installation of storage tanks and nust neet all applicable |icensing
requirenents in the state. |If applicable, state certified installers nust
be provided by the Contractor. Installers nust also be trained and
certified by the manufacturer to install the equi pnent and material s being
installed and nmust be STl certified. Installers nmust submit certification
fromthe [manufacturer][and][State]. |If installing underground storage
tanks and piping systens, installation Contractor nust have Poll ution
Liability Insurance. Submit a letter listing prior projects, the date of
construction, a point of contact for each prior project, the scope of work
of each prior project, and a detailed list of work performed. The letter
must al so provide evidence of prior nmanufacturer's training, state
licensing, and other related infornmation.

. 4.2 Regul at ory Requirenents
.4.2.1 Permitting

ot ai n necessary permts in conjunction with the installation of storage
tanks as required by federal, state, or local authority.

.4.2.2 Registration

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: The designer nust confirmw th the DoD
Installation the nunber of days required to obtain
the permt docunentation.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

otain and conplete all tank registration fornms required by federal, state,
and local authorities. Submt all conpleted tank registration forns within
[30)___ ] days after contract award to the Contracting Officer. The
Contracting Officer will ensure the Base Environnental staff for the DoD
Installation subnmits the forns to the proper regul atory agenci es.

.4.2.3 Li censed Per sonne

Tank installers nmust be licensed/certified by the state when the state
requires licensed installers.

.5 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect system conponents and materials to prevent
damage before and during installation in accordance with the manufacturer's
recomendat i ons, and as approved by the Contracting O ficer, upon
recomendat i on by Base Environnental for the DoD Installation. Replace
damaged or defective itens.

.6 PRQOJECT/ SI TE CONDI Tl ONS

Exposed noving parts, parts that produce high operating tenperatures and
pressures, parts that may be electrically energized, and parts that may be
a hazard to operating personnel nust be insulated, fully encl osed, guarded,
or fitted with other types of safety devices. Install safety devices so
that proper operation of equipnment is not inpaired.
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1

7 WARRANTY

Al'l factory-fabricated storage tanks nust cone with a manufacturer's
warranty of a mninmumperiod of 30 years. Al warranty paperwork will be
conpl eted and subnmitted by Contractor to both the tank and system conponent
manuf acturers, the Contracting Oficer, and the Base Environnental for the
DoD Installation. This includes all applicable conpleted manufacturers
equi prrent installation checklists.

PART 2 PRODUCTS

2.

1 ELECTRI CAL WORK

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Coordinate the ignition tenperature of the
fuel (s) to be handled with the electrical design
Ignition tenperatures will be as defined in NFPA
497. Fuel ignition tenperatures will dictate the
maxi mum al | owabl e tenperature rating of the

el ectrical system conponents.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provide controllers, integral disconnects, contactors, controls, and
control wiring with their respective pieces of system conponents. Provide
el ectrical system components, including notors and wiring, as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Any wiring required for the
operation specified herein, but not shown on the electrical plans, nust be
provi ded under this section in accordance with Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM, Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRIBUTI ONJ [, Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON|

101 G oundi ng and Bondi ng

Groundi ng and bondi ng nust be in accordance with NFPA 70, NFPA 77, NFPA 407
NFPA 780, APl RP 540, APl RP 2003, |EEE 142, and | EEE 1100. Provide
junpers to overcone the insulating effects of gaskets, paints, or
nonnetal | i ¢ conmponents.

.2 MATERI ALS AND SYSTEM COVMPONENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include the bracketed information if aviation
fuel will be handl ed.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Provide materials and system conponents that are standard products of a
manuf acturer regularly engaged in the manufacturing of such products, that
are of a simlar material, design and workmanship. Provide materials and
system conponents that have been in satisfactory comrercial or industrial
use for a minimum 3 years prior to bid opening. The 3 year period nust

i nclude applications of the system conponents and materials under sinilar
circunstances and of simlar size. Provide nmaterials and system conponents
that have been for sale on the commercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 3 year period.

Internal parts and components of system conponents, piping, piping

conponents, and val ves that could be exposed to fuel during system
operation nust not be constructed of zinc coated (gal vanized) netal |
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brass, bronze, or other copper alloys]. Do not install cast iron bodied
val ves in piping systenms that could be exposed to fuel during system
operation.

2.3 NAMEPLATES

NOTE: In a salt water environment, substitute
accept abl e non-corrodi ng netal such as, but not
limted to, nickel-copper, 304 stainless steel, or

nonel . Alum numis unacceptable. Nonmenclature (or
systemidentification) should be established by the
designer.

Requi re nel amine plastic nameplates for all NAVFAC
projects. Also, for NAVFAC projects, require
nanepl ates to be associated or keyed to system
charts and schedul es.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Attach nameplates to all specified system conponents defined herein. List
on each namepl ate the nmanufacturer's nanme, address, [contract nunber,]
[acceptance date,] conponent type or style, nodel or serial nunber, catal og
nunber, capacity or size, and the systemthat is controlled. Construct

pl ates of [anodized alum nunmi [stainless steel] [nelamine plastic, 3 mm
0.125 inch thick, WV resistance, black with white center core, matte finish
surface and square corners] [__ ]. Install nameplates in pronm nent

| ocations with nonferrous screws, nonferrous bolts, or pernmanent adhesive.
M ni mum si ze of nanepl ates nust be 25 by 65 nmone by 2.5 inches. Provide
manuf acturer's storage tank naneplates as required. [On concrete-encased
tanks, provide a mninmumsnooth flat nounting surface of 300 by 300 nm 12
by 12 inches for attaching namepl ates.] Lettering nust be the nornal

bl ock style with a mininum6 nmmO0.25 inch height. Accurately align all
lettering on naneplates. [For plastic naneplates, engrave lettering into
the white core.] [Key the naneplates to a chart and schedul e for each
system Frane charts and schedul e under gl ass, and | ocate where directed
near each system Furnish two copies of each chart and schedule. Each
namepl ate description nmust identify its function.]

2.4  ABOVEGROUND STORAGE TANK

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Two types of aboveground storage tanks are
defined herein: single wall tanks and doubl e wal
tanks.

A single wall steel tank has no inherent integra
secondary spill contai nment and can be nounted
either on saddles or skids. Single wall steel tanks
are required to be installed within a secondary
contai nnent system (e.g. dike area or integral skid
nount ed containment). For dike or spill containnent
designs refer to UFC 3-460-01 "Design: Petrol eum
Fuel Facilities" and/or 40 CFR 112 as applicable.
When eval uating the application of a dike, note that
a di ke offers poor aesthetics and requires extensive
mai nt enance following rainfall. The water and

wat er/fuel mix contained in a diked area nust be
eval uated after each rain and then properly di sposed.
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Doubl e wall tanks are provided fromthe manufacturer
with some type of integral secondary containment.
Addi ti onal di kes and contai nment systenms are not
required for these tanks. Three types of double
wal | tanks are defined herein: double wall stee
tank (non-fire resistant, non-protected), double
wal | steel tank (fire resistant, protected), and
doubl e wall tank (concrete encased).

Note that used or waste oil and hazardous wastes
shoul d be stored in aboveground storage tanks. Even
t hough EPA allows the storage of these products

bel ow ground, a mpjority of state and | oca
regul ati ons prohibit underground storage of such
products. |f a design requires underground storage
of used oil, waste oil, or hazardous wastes, confirm
that the storage is allowed by state and | oca

regul ations. The storage of used or waste oil and
hazardous wastes is bound by the sanme EPA
requirenents as is the storage of any ot her
petrol eum product. Contact the Base Environmenta

for storage of used oil, waste oil, or hazardous
wastes.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

4.1 Aboveground Storage Tank (Single Wall Steel)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: UL 80 tanks are typically 60 to 660 gallon
storage tanks prinmarily used to store heating oil.
These tanks are not very comon in DoD fuel system

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk *kkkkk

Provide a factory-wel ded, single wall [stainless] steel tank nmanufactured
to [UL 80][ UL 142] and equipped to conply with [ NFPA 30 for use as a

fl ammabl e or conbustible liquid storage tank][ NFPA 30A for use as a notor
vehi cl e dispensing tank] [ NFPA 31 for use as a heating oil tank]. Tank nust
be designed and manufactured for a [horizontal cylindrical] [vertica
cylindrical] installation. Tank nust be nounted on the tank

manuf acturer's standard UL |isted [tank saddl es] [support skid] that

el evates the tank above the underlying concrete slab and/or concrete
support a maxi mum of 305 nm 12 inches. [Support skid nust span the entire
Il ength of the tank.] Tank assenbly nust have lifting lugs that allow tank
rel ocation. [Provide tank assenbly with the manufacturer's standard
[stairway] [ external |adder] and platform assenbly, except as nodified
herein. The [stairway][| adder] and pl atform assenbly nust be constructed
of structural steel and nust all ow personal access to the top of the tank

system] [Provide a mnimal 19 L 5 gal overfill contai nnent box on the
tank fill line. The containment box nust be | ockabl e and nust contain any
spillage encountered at the tank during tank filling operations.]

2.4.1.1 I ntegral Skid Munted Contai nnent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Limt the use of these tanks to | ocations

with | ower anpunt of rainfall. For other areas, it
is reconmended that these tanks be installed under a
canopy.
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The secondary contai nment reservoir system (di ked contai nment) nust be the
factory-fabricated, open-top, [stainless] steel type that conforns to

STI F911. The primary storage tank nust be supported within the
containment with steel tank saddles, or other sinmlar supports, fabricated
and attached by the tank manufacturer. [The contai nment nust be designed
to mninmze entry of rainwater or blowi ng debris.] The secondary

contai nment systemreservoir nust be equipped with a 75 nm (3 inch) drain
that includes a full line size carbon [stainless] steel drain line and a
full line size | ockable ball valve

. 4.2 Aboveground Storage Tank (Double Vall Steel)

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: | nclude one of the double wall tank

subpar agraphs |isted bel ow. double wall steel tank
or double wall steel tank (fire-resistant,
protected) and delete the others according to the
proj ect requirenents.

UL 80 tanks are typically 60 to 660 gallon storage
tanks prinmarily used to store heating oil. These
tanks are not very comon in DoD fuel system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a factory-assenbled unit that includes a factory-fabricated primary
storage tank and an integral secondary contai nnent. Tank assenbly nust be
in accordance with [ NFPA 30] [ NFPA 30A] [ NFPA 31] and be desi gned and

manuf actured for a [horizontal cylindrical] [rectangular] [vertical
cylindrical] installation. Primary storage tank nust be factory-wel ded,
[stainless] steel that confornms to [UL 80] [UL 142]. [Tank assenbly nust
be nounted on [the tank manufacturer's standard UL |isted support skid that
el evates the tank assenbly above the underlying concrete slab [or][support
saddl es] a maxi mum of 305 mm 12 inches].] Tank assenbly nust have lifting
lugs that allow tank relocation. [Provide tank assenbly with the

manuf acturer's standard [stairway][external |adder] and platform assenbly,
except as nodified herein.] [The [stairway] [|adder] and platform assenbly
must be constructed of structural steel and nust all ow personal access to
the top of the tank system] [Provide [stairway][l|adder] and platform as

indicated on the drawings.] [Provide a mininal 19 L 5 gal spill container
on the tank fill line. The container nust be | ockable and nust contain any
spil l age encountered at the tank during tank filling operations.]

2.4.2.1 Doubl e Wal | Steel Tank

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: These tanks do not conformto UL 2085. They
are not fire-resistant or ballistic/vehicular inpact
resistant. The UL listing also includes m nimnmm
requi renents for the assenbly supports.

These type tanks should always require a pressure
testable and verifiable interstitial space between
the primary tank and the secondary contai nent
(outer) tank.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The secondary contai nnment (outer) tank nust be a factory-fabricated,
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[stainless] steel type that fully-encloses the primary storage (inner)
tank. The entire tank assenbly nust conformto UL 142 and bear the UL 142
| abel. The interstitial space between the prinmary tank and the secondary
contai nment tank nust be both pressure testable and verifiable. The
primary storage tank must be supported within the secondary contai nnent
tank reservoir with steel tank saddles, or other simlar supports,
fabricated and installed by the tank nanufacturer.

.4.2.2 Doubl e WAll Steel Tank (Fire-Resistant, Protected)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Tanks that conformto UL2085 are referred to
as protected tanks by NFPA 30A (2-hour fire rating
when exposed to tenperatures up to 1093 degrees C
(2000 degrees F)). Manufacturer's typically neet
this 2-hour rating by using either concrete or sone
type of lightweight thermal insulation between the
primary tank and the outer contai nnent reservoir.
The UL listing al so includes m ni mumrequirenents
for the assenbly supports. Delete the bracketed
information in this paragraph if a protected type
assenbly is not required.

These type tanks should always require a pressure
testable and verifiable interstitial space between
the primary tank and the contai nnent reservoir
regardless if the 2-hour rating is specified or not.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhhkhkkkkkkkkkkkkkkhkhkhkk *kkkkk

The secondary contai nnment (outer) tank nust be a factory-fabricated,
[stainless] steel, tank that fully-encloses the primary storage tank and
must conformto UL 142. The interstitial space between the prinmary tank
and the contai nment tank nust be both pressure testable and verifiable. The
entire tank assenbly nmust conformto UL 2085 and bear the UL 2085 | abel

The primary storage tank nust be supported within the containnent tank with
steel tank saddl es, or other sinilar supports, fabricated and installed by
t he tank manufacturer

. 4.3 Aboveground Storage Tank (Double Wall, Concrete Encased)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: These tanks are fire-resistant and

bal listic/vehicular inpact resistant conformng to
UL 2085. These tanks have a prinmary (inner) stee
tank surrounded by insulation and HDPE |iner. The
entire assenbly is encased in concrete. These tanks
are designed and manufactured for a rectangul ar
installation. Per UFC 3-460-01, these tanks are
limted to 5,000 gallons and below. Delete this
paragraph if these tanks are not being provided.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The primary (inner) storage tank nust be a factory-fabricated [stainless]
steel tank and must conformto UL 142. The prinmary storage tank nust be
insulated. The secondary contai nnment nust be a mninmumof 30 m| thick
hi gh density pol yethyl ene (HDPE) |iner encased in concrete that
fully-encloses the primary storage tank. Concrete nust have a mi ni mum
27.57 MPa 4000 psi strength, be nonolithically poured, and be properly
reinforced for the application. The prinmary storage tank and insul ation
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2.

must be isolated fromthe exterior concrete encasenent. The interstitial
space between the primary tank and the contai nnent reservoir nust be
verifiable for leaks. The entire tank assenbly nust conformto UL 2085 and
bear the UL 2085 | abel

5 UNDERGROUND STCRAGE TANK

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: | nclude one of the underground storage tank
subpar agraphs |isted bel ow. double wall steel tank
(STl P3), double wall tank (steel with non-netallic
jacket), and double wall FRP tank and delete the
others according to the project requirenents.

Provi de a concrete anchor pad(s) or deadmen for any
tank that will be installed in areas subject to high
wat er tables or flooding. Size the pad(s) or
deadnen in accordance with API RP 1615. Require the
tank to be connected to the pad(s) or deadmen in
accordance with the tank nmanufacturer's
recommendations.

Del ete the bracketed sentences if concrete anchor
pads or deadnen are not required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a factory-fabricated, double wall type storage tank that conforns

to NFPA 30, NFPA 30A, or NFPA 31. Tank nust be desi gned and nmanuf actured
for an underground, horizontal installation. The exterior tank walls nust
be separated fromthe interior tank walls by standoffs; thus creating an
open or interstitial space (Type Il). The entire interstitial space nust

be nonitorable for leaks. [For tanks requiring concrete anchor pads or
concrete deadnen, provide hol ddown straps and accessories as recomended by
the tank manufacturer. Use filler strips between the tank shell and any
met al hol ddown straps that conformto the tank manufacturer's requirenents.]

.5.1 Doubl e Wall Steel Tank (STI P3 Tank)
Tank must be constructed of steel and nust conformto UL 58 Type II, UL 1746
Part |, and STI P3. Tanks must be cathodically protected and all ow

on-going nonitoring of corrosion protection. Tanks constructed with |ap
wel ded shell or head joints nust be continuous fillet welded; on both the
interior and exterior surfaces. The UL 58 and STl P3l abel nust be affixed
to the exterior surface of the tank

.5.2 Doubl e Wl | Tank (Steel with Non-Metallic Jacket)

The primary tank nust be constructed of steel and jacketed with a
non-netal lic secondary contai nment tank. The entire tank assenbly nust
conformto UL 58 Type Il and UL 1746 Part 11l1. The UL 58 | abel nust be
affixed to the exterior surface of the tank.

.5.3 Doubl e Wal | FRP Tank

Tank nust be constructed of fiberglass reinforced plastic (FRP) and nust
conformto UL 1316. The UL 1316 | abel nust be affixed to the exterior
surface of the tank
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2.6  TANK PROTECTI VE COATI NGS
[ For tanks coated in California and where required by the State or |oca
regul ations, provide tank coating systemin accordance with California Ar
Resources Board (CARB).]

2.6.1 I nterior Surfaces

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Delete this paragraph if FRP tanks are the
only type tanks specified. E-85 tanks nust not be
i nternally coat ed.

For Navy projects, reference Section 09 97 13.15.

For Air Force projects, reference Section 09 97 13.17.
For Army projects handling aviation fuel, reference

ei ther Section 09 97 13.15 or Section 09 97 13.17 as
appl i cabl e.

For mi scel |l aneous use tanks, consider using standard
manuf acturer's coating system

For all products, except for stainless steel tanks,
tank interiors nust be 100 percent coated. Tanks
containing E85 are not to be coated internally

unl ess ot herwi se approved by Servi ce Headquarters.
For all products, coat the interior of 3 inch and

| arger carbon steel piping and exterior of al
carbon steel piping located inside the tank, and
steel appurtenances inside all tanks. Carbon stee
pi pi ng, and carbon steel appurtenances | ocated

i nside of tanks containing E85 are not to be coated
internally unless otherwi se approved by Service
Headquatrters.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Coat 100 percent of a netal tank's interior surfaces including all netal

pi pi ng and netal appurtenances as specified in [Section 09 97 13.15 LOW VCC
POLYSULFI DE | NTERI OR COATI NG OF WELDED STEEL PETROLEUM FUEL TANKS] [ Section
09 97 13.17 THREE CCOAT EPOXY | NTERI OR COATI NG OF WELDED STEEL PETROLEUM
FUEL TANKS][with the manufacturer's standard coating system as nodified
herein].

2.6.2 Exterior Surfaces, Aboveground Tanks

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: For Navy and Air Force projects, reference
Section 09 97 13.27.

For mi scel |l aneous use tanks, consider using standard
manuf acturer's coating system

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Protect the exterior surfaces of each aboveground tank [as specified in
Section 09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES] [with the

manuf acturer's standard coating systemas nodified herein] [as specified in
Section 09 90 00 PAINTS AND CQATI NGS] .
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2.6.3 Exterior Surfaces, Underground Tanks

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete this paragraph if FRP tanks are the
only type tanks specified.

*% *% *% *% *%%

*% *%

Provi de steel tanks with one of the follow ng corrosion protection systens.

2.6.3.1 FRP Coating System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Steel tanks using an FRP coating system do

not require any additional cathodic protection
systems.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkhkk

kkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkxk

Coating systemnust be in accordance with UL 1746 Part |1V and UL 58. The
integrity of the coating nust be certified by the manufacturer as neeting
the thickness requirenents and having no flaws prior to shipnment. The UL

| abel nmust be affixed and visible on the exterior surface of each coated
tank.

2.6.3.2 STl P3 Coating System

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: This system provides an exterior protective
coating, cathodic protection, and electrica
isolation for corrosion protection. Electrica

designer will verify that standard STl P3 protection
is adequate for the site.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

Exterior tank nust be coated with a dielectric coating system cathodically
protected, and electrically isolated. Coating systemnust be in accordance
with STI P3, UL 1746 Part |, and UL 58. Tank manufacturer nust be |icensed
by the Steel Tank Institute as an applicator of the STI P3 system The STI

| abel nmust be affixed and visible on the exterior surface of each coated
tank.

2.6.4 Tank Label ing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Applicable to aboveground storage tanks
(ASTs) only.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkx *k%

kkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkk

Tank nust be labelled with the following information at a m ni num
a. Product Stored and Tank Capacity (Per MIL-STD-161 ).

b. Tank Nunmber and Facility Nunber

c. NFPA 704 Di anond Hazmat Label

2.7 TANK COVPONENTS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: The foll owi ng tank conponents are for
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2.

2.

aboveground and underground storage tanks, unless
specifically stated otherw se

*kkkkkkkkhkkkkkk
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7.1 Tank Manhol e

NOTE: Indicate the nunber, size, and |ocation of
each tank manhol e required.

Provi de tanks 18,900 L 5,000 gallons and snaller
with a mnimum of one 760 nm 30 inch tank manhole to
allow for internal tank access. Provide tanks

| arger than 18,900 L 5,000 gallons with a m ni num of
two 915 mm (36 i nch) tank manhol es (one nanhol e for
access). Diesel and bio-diesel tanks at nmilitary
service stations are to be provided with a 813 mm
(32 inch) access manhole. Piping will not penetrate
t hrough access nmnhol es.

*kkkkkkkkhkkkkkk

Tank nmanhol es nust have an interna

32 inches]

fl anged watertight nanhol e cover.
constructed of pressed or nmld steel

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkkkkkkkkkkk

di ameter of [760 mm 30 i nches]
[915 nmm 36 inches]. Provide each manhole with a matching
Manhol e covers nust be UL |isted, be
and include a UL |isted gasket.

[ 813 nmm

[ Frane and cover assenmbly nust be rated to withstand H 20 hi ghway | oadi ng
as defined by AASHTO HB-17.]

7.2 Tank Pi pi ng Penetrations

*% *%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: For underground storage tanks, use tank
manhol es as the prinmary point of entry for piping
penetrations unless unfeasible. Pipe penetrations

i nto an underground storage tank are the nost |ikely
place for a leak to occur. Designing pipe
penetrations to enter through a tank nmanhol e al |l ows
each of the penetrations to be contained in a
manhol econt ai nment sunp. The piping that penetrates
t he manhol e nmust be flanged on both sides of the
manhol e hatch. This will allow the piping to be
removed fromthe manhol e and al |l ow renoval of the
manhol e wi t hout having to cut the piping. Note the
aboveground piping my be required to be a spoo
piece.

Where stand al one tank piping penetrations are
required, indicate on the drawi ngs the required
nunber, size, and |l ocation of each penetration

FI anged nozzl es nust be installed in [ocations with
| SO Corrosivity Categories C3, C4, and C5 while

t hreaded nozzles can be installed in locations with
| SO Corrosivity Categories Cl and C2.

Provi de a
coupl i ng]

*% *% *% *% *% *% *% *% *% *% *%%

wel ded-i n-pl ace [doubl e tapered National Pipe Thread (NPT)
[flanged pi pe nozzle] for each tank piping connection
or spare tank piping penetrations nmust be sealed with [rmalleable iron
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2.

2.

pl ugs] [steel plugs] [steel flanges] [or] [as indicated].

7.3 Tank Striker/Inpact Plates

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Striker plates under all openings used for
manual gauging in steel tanks and all openings in
fi bergl ass tanks.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Provide an interior striker/inpact plate under each tank nmanhol e and pipe
connection. Each plate nmust be a mininumof 6 mm 1/4 inch in thickness, be
|arger in diameter than the tank penetration, fit the curvature of the tank
bottom and be conpletely coated in the same fashion as the interior tank
bottom coating. Each plate nust be welded to the tank bottom at the
factory (full circunference connection). The welds nmust be non-destructive
tested using the appropriate neans.

. 7.4 Manual Gaugi ng/ Sanpl i ng Hatch

Provi de a conbi nati on gaugi ng and sanpling hatch assenbly. The assenbly
must include a bronze top-seal type adapter with a correspondi ng | ocking
type cap (adapter and cap both externally-nounted to the top of the tank)
[and a [steel] or [aluminun] stilling well pipe.] [The stilling well pipe
must be a mininmum 100 M 4 inches in size and extend downward through the
top of the tank to within 75 nm 3 inches of the tank bottom Provide the
entire length of pipe inside the tank with 13 nm 1/2 inch wide by 300 mm 12
inches long slots at alternate | ocations. Coat the pipe in the sane
fashion as the interior tank bottom coating.]

.7.5 Tank Ladder

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Coordi nate the need of an internal |adder

with the user. Recomend providing tanks | arger than
18,900 L 5,000 gallons with an internal tank

| adder. Internal |adders nay not be appropriate on

smal ler tanks with only one manhole. Indicate on

t he drawi ngs which tank manhole is to be provided

with an internal |adder.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide interior tank | adders constructed of either fiberglass or steel

If steel, coat the |l adder in the same fashion as the tank interior. The
two stringers nust be a mininmum 10 mm 3/8 inch thick and a mininum 50 mMm 2
inches wide. The rungs nmust be a mnimm 20 mm 3/4 inch rod on 300 mm 12
inches centers. Menbers of the | adder nust be securely affixed. Ladder
must be of sufficient length to extend fromthe bottomof the tank to the
top surface of the tank. Ladder nust be rigidly connected to the tank
bottomin accordance with the tank manufacturer's standard. Ladder nust be
connected to the top of the tank with pipe guides or slip bars to
accommpdat e expansion of the two stringers.

7.6 Tank Venting

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The aboveground termi nation point of a
storage tank's vent piping will be provided with
ei ther an atnospheric vent or a pressure\vacuum
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vent. The decision on which itemto use will be
based upon the characteristics of the fuel to be
handl ed (refer to NFPA 30, 30A and UL 142 as
applicabl e). Del ete paragraphs as required.

*% *% *% *%%

2.7.6.1 At nospheric Vent

Provi de atnospheric, updraft type cap. Cap nust be constructed of al unmi num
or carbon steel. Cap nmust have an internal brass or bronze insect screen
m ni mum 40- nesh. Cap nust prevent rain, snow, or ice fromentering the vent

piping.
2.7.6.2 Pr essur e/ Vacuum Vent

Tank vent outlet nust be equi pped with pressure-vacuum breat her vent,
al um num construction with weather hood and with fluoroel astoner (FKM
Viton) pallet seat inserts, high density screens, stainless steel
internals, with pressure relief setting, vacuumrelief setting, and
venti ng/ vacuum capacity per tank nanufacturer

2.7.6.3 Emer gency Vent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if underground storage
tanks are specified. Enmergency venting is not

requi red for underground tanks. Refer to NFPA 30, UL
142, and APl Std 2000 for vent sizing. The use of

| ong-bolt nanhol e covers is not pernmitted for

ener gency venting.

*% *% *% *% *% *% *% *% *%%

Vent must be the normally-closed, UL listed type that vents outward and
upward. Vent nmust conformw th NFPA 30 and UL 142 and nust be sized by the
tank manufacturer. Provide vent with the Liters per second (L/s) cubic
feet per mnute (cfn) rating permanently |abeled on the vent's exterior

[ For double wall or protected type tanks, provide a second energency vent
to protect the interstitial space.] [This second energency vent is not to
be provided on concrete encased tanks.]

2.8 | NDEPENDENT LEVEL ALARM SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: UFC 3-460-01 requires an automatic |evel

al arm system for both aboveground and under ground
tanks. Include the first bracketed sentence if
nmultiple tanks are to be nonitored as part of the
design. Alarns for tanks |less than 112,500 L 30, 000
gal l ons nust be provided by an automatic tank
gaugi ng system Alarnms for tanks equal to or
greater than 112,500 L 30, 000 gal | ons nust be
provided by an independent |evel alarmsystem (see
below) in addition to an automatic tank gaugi ng
system.

Coordi nate the use of overfill valves with Section
33 57 55 or Section 33 52 10 as applicable.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Provi de an independent |evel alarmsystemthat will nonitor 4 progranmable
liquid level setpoints. The system nust delineate between each individua
setpoint [as well as each individual tank]. The system nust produce an
audi bl e and visible alarmin the event of nonitoring an alarm condition.
Mechani cal | y-actuated float assenblies nust be field adjustable. The
system nust be totally independent of the tank gaugi ng system

2.8.1 Setpoints
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NOTE: For underground tanks, require the high and
hi gh- hi gh setpoints to be 90 and 95 percent tank
capacity respectively. For aboveground tanks,
require the high and high-high setpoints to be 95
and 98 percent tank capacity respectively. Since

hori zontal tanks fill extrenmely fast in the last 5
percent of their volune, closely consider choosing
| ower setpoints based upon actual filling rates,

tank size, and tine needed to react.

The suggested | ow |l evel alarm setpoint for both
aboveground and underground tanks is 15 percent tank
capacity. Modify this level accordingly in order to
insure that air will not be drawn into the piping
system.
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Configure the alarmsystemls 4 setpoints in accordance with the foll ow ng.

a. High Level Setpoint. Produce an alarmcondition when a tank's liquid
| evel rises above [90] [95] | ] percent capacity.

b. High-H gh Level Setpoint. Produce an alarmcondition when a tank's
liquid level rises above [95] [98] | ] percent capacity.

c. Low Level Setpoint. Produce an alarmcondition when a tank's liquid
| evel drops below [15] [ ] percent capacity.

d. Low Low Level Setpoint. Produce an alarmcondition when a tank's liquid
| evel drops bel ow [the mi ni mum punp subnergence level at] | ]
percent capacity.

2.8.2 I ndependent Level Al arm Control Pane
NOTE: Indicate on the drawi ngs the |ocation of the
system control panel. Panels |ocated outdoors wll

require NEMA 4 enclosures. Panels |ocated indoors
will only require a standard industrial enclosure.
Expl osi on- proof encl osures are typically unavail abl e.
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Install the control panel for the alarmsystemin a [ NEMA 4 rated encl osure
in accordance with NEMA 250] [standard industrial enclosure]. Panel doors
must swing left or right.

2.8.2.1 Audi bl e Al arm

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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2.

2.

NOTE: |If speakers external to the panel are
necessary, indicate their |ocation on the draw ngs.
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Panel nust have [internal] [external] speakers that produce a buzzer sound
of [70] [ ] decibels or greater in the event of a detected alarm
condition.

.8.2.2 Vi sual Al arm

Panel nust have a visual alarmthat illumnates in the event of a detected
alarm condition. The visual alarmnust include either individual l|ights
for each alarmcondition or nust include a single light and a liquid

crystal display (LCD) panel that displaces infornmation regarding each al arm
condition.

.8.2.3 Acknowl edge Switch

Panel nust have a manual acknow edge switch that will deactivate the

audi ble alarm The acknow edge switch nmust not deactivate subsequent
audi bl e al arns unl ess depressed manual |y again for each occurrence. Under
no circunstance must this acknow edgenent switch extinguish the visua
alarns until the alarmcondition has been corrected. The acknow edge
switch nust be an integral conponent |ocated on the front of the contro
panel. The switch nust be either a key switch or push button.

.8.2.4 Test Pushbutton

Panel nust have a manual test pushbutton that will enable operators to
verify that the panel is powered, and the visual and audible alarns are
wor ki ng properly.

9  TANK GAUGES

NOTE: Provide each tank with a stick gauge and tank
calibration chart. Provide a m ninum of one
addi ti onal gauge for each tank. The additiona

gauge can be either the analog, or digital type.
Indicate on the drawi ngs the location of each gauge
display.

Provi de tank gauges that neet federal, state and

| ocal requirenents for aboveground and underground
tanks. Provide tank gauging to conply with UFC
3-460-01 and STD 123-335-03. Autonatic tank gauges
may be used as the primary alternative for neeting
the regul atory requirenents; however, for small
fueling systems (i.e. single building' s heating
system) where a digital tank gauge and panel are not
econoni cal, anal og should be used. For underground
tanks, new tank gauge alternatives nust foll ow the
requi renents of 40 CFR 280

*% *% *% *% *% *% *% *% *% *% *% *% *%%

9.1 Stick Gauge

For each tank, provide 2 wooden stick gauges. Gauge length nust allow the
measurenent of the entire level of fuel in the corresponding tank. Gauges
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must be conpatible with the fuel to be nmeasured (no swelling or damage from
fuel contact). Provide gauge with non-sparking caps on each end. Mark
gauges in mand mmfeet and inches. The smallest unit of nmeasure on the
gauge nust be 1 mm 1/16 inch.

2.9.2 Tank Strapping Table
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NOTE: Choose the reference APl MPMS 2. 2E for

hori zontal tank applications. Choose APl MPNMS 2. 2A
for vertical tank applications. For tanks smaller
than 19,000 L 5,000 gallons, choose tank

manuf acturer certified strapping tables.
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Furnish [2] [___ ] [API MPMS 2.2E] [API MPMS 2. 2A] [tank

manuf acturer]certified strapping tables (calibration charts) for each
tank. One of the tables nust indicate the liquid contents in L for each 1
mm of tank depth and the other in gallons for 1/16 inch of tank depth.
Strapping table volunes for all tanks 19,000 L 5,000 gallons and | arger
must be determ ned using physical measurenents and not cal cul ated val ues.
For each tank, provide an electronic nedia file of each strapping table.

[ For tanks larger than 19,000 L 5,000 gallons tank strapping nust be
performed after installation at the site.]

2.9.3 Mechani cal C ock Gauge

Gauge nmust be the | evel sensing, nechanically actuated type that provides
the tank | evel readout in a sealed glass cap contained in a gauge box.
Gauge must be accurate to plus or minus 6 nmm 1/4 inch and nust neasure the
liquid | evel over the full range of a tank's height. Gauge nust have vapor
tight seals to prevent condensation from fogging the view ng gl ass.

2.9.4 Autonmatic Tank Gauge System (ATGQ

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The digital readout provided by a digita
tank system can be sent to a stand-al one el ectronic
panel or the signal can be sent to the sane pane
that is used for |eak detection nonitoring.

If both | eak detection nonitoring and digital tank
gauge systens are to be used in the sane project,
then require the digital readout from both systens
be sent to the same el ectronic nonitoring/alarm
panel provided under Section 33 58 00.

If a leak detection systemis not required as part

of the project, then require a stand-al one

el ectronic panel to present the digital readout from
t he gauge system Indicate the |ocation of the

panel on the drawi ngs. Panels |ocated outdoors will
require NEMA 4 enclosures. Panels |ocated indoors
will only require a standard industrial enclosure.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Gauge system must be the nechanically or electronically actuated type that
can continuously nonitor a tank's usable liquid | evel storage capacity.
The system nust provide a digital readout of a tank's liquid level in terns
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of mmand L inches and gallons. The system nust be accurate to plus or
mnus 2 mm1/16 inch. The system nmust measure water accumnulation in nm
inches from20 to 125 mm 3/4 to 5 inches off the bottom of a storage tank
Construct system conponents to be chemically conmpatible with the fuel to be
handl ed. For each tank nonitored, provide a sending unit that transnts
the digital readout froma tank to [the el ectronic nonitoring/alarm pane
defined in Section 33 58 00 LEAK DETECTI ON FOR FUELI NG SYSTEM [an

el ectronic display panel. Panel nmust be [a NEMA 4 enclosure as defined by
NEMA 250] [standard industrial enclosure]. Panel doors nust swing left or
right. The panel nust display the digital readout of each nonitored tank
on an LCD nounted exterior to the panel. The panel nust al so have externa
controls to allow operators to toggle between information on the LCD

wi t hout having to open the panel.]

2.10 MANHOLE CONTAI NMVENT SUMP

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if underground storage
tanks are not specified.

Require on the drawi ngs a contai nment sunp to be
installed directly above each tank manhole. Do not
require the sunp to be connected in any way to the
surfaces above (e.g., street manhol e cover
concrete, etc.).

Typical installations include a street manhol e cover
to be installed directly above each sunp in order to
al l ow access to the sunp and the tank nanhol e

bel ow. Size the manhol e cover |arge enough to all ow
the renoval of the sump access cover bel ow.
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Sunp nmust be the factory-fabricated, direct-buried type that provides a

wat erti ght connection either directly to the exterior of the tank or to a
fl anged manhol e opening. Sunp nust be constructed of fiberglass reinforced
plastic. Sunp construction nust be chemcally conpatible with the type of
products being handled within the connecting tank. Sunp nust allow access
to a tank manhol e cover wi thout disturbing surrounding backfill. Sunp nust
be larger in dianmeter than the connecting tank manhol e. Sunp nust be
designed to withstand the underground burial |oads. Sunp assenbly nust
prevent the influx of rainfall drainage or ground water.

2.10.1 Pi pi ng Penetrations

Sunp sides nust allow the penetration of carrier pipes, exterior
cont ai nment pipes, conduits, and vapor pipes as required. Sunp
penetrations nmust be booted or sealed to ensure that liquid will not escape
fromthe sunp in the event that the liquid | evel within the sunp rises
above the pipe penetration. Boots and seals used rmust be conpatible with
the fuel to be handled. Boots and seals nust be water resistant to the
influx of water from outside the sunp. Boots and seals nust be designed
and installed to accommpdate the antici pated anount of thernal expansion
and contraction in the piping system

2.10.2 Access Cover
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NOTE: Require watertight covers if high ground
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2.

water is a problemand frequent access to the
manhol e bel ow i s not necessary. Watertight covers
are generally bolted or strapped down. Strapped
down covers provide easy access to the sunps without
the use of tools. Friction fit covers will prevent
the influx of rainwater and are easily renovabl e by
hand.
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Where indicated, the entire top of a containment sunp nust be capped with a
[friction fit] [bolted down, watertight] [strapped down, watertight] access
cover that allows water to flow away fromthe nmanhole. Cover nust be
constructed of the sanme material as the sunp. Cover nust have a |arger

di ameter than the tank manhol e cover below. Cover nust be |ightweight and
not exceed 35 pounds 16 kil ograns.

11 TANK MOUNTED FUEL DI SPENSI NG UNI T

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Tank nounted dispensing units are optiona
systenms that are typically provided directly from
the tank manufacturer. The units are nounted
directly to aboveground storage tank assenblies and
are intended for use in | owvolume, sinple fueling
applications where detailed fuel netering is not a
concern.

Per NFPA 30A, only specify these type di spensing
units if they are used in conjunction with a

prot ected aboveground tank that conforms to UL 2085
(fully-encl osed concrete contai ned aboveground tank
or fully-encl osed steel contained aboveground

tank). These type dispensing units will not be used
with any other type storage tank.

*% *% *% *% *% *% *% *%%

Provi de fuel dispensing unit with integral UL |abel ed suction punp as
supplied by the tank manufacturer. Unit mnust include all necessary
appurtenances for operation. Unit nust include a visible register to
indicate individual deliveries up to 999.9 liters 99.9 gallons with a reset
meter. Punp nust have a delivery capacity of 0.95 liters/sec 15 gpm Hose
must be a mnimum 20 mm 3/4 inch inside dianeter, 4.6 neters 15 ft | ong,
and fuel resistant. The dispensing nozzle nust be of the automatic shutoff
type with graduated notches for various delivery speeds. Dispensing unit
must provide a neans for |ocking of the nozzle to the punp when the punp is
shutoff. [Diesel fuel dispensing unit cabinet nust be painted yellow from
the manufacturer.] [Gasoline dispensing unit nust be painted red fromthe
manuf acturer.] Units nmust be clearly marked for the fuel they are
dispensing.

12 FUEL HEATERS
NOTE: Indicate on the drawi ngs the nmaxi num
tenperature fuel is to be heated as well as the
recovery rate required of the fuel heater. |If steam

or hot water are to be used as the heating nedium
i ndi cate their correspondi ng supply tenperature,
pressure, and flow rate on the draw ngs.
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El ectric type heaters are typically nmounted at the
bottom |l evel of a tank. Require the tank

manuf acturer to provide a properly sized pipe nozzle
at the bottomend of a tank to acconmpdate the

heater.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.12.1 | n- Tank Heat er
2.12. 1.1 Fi nt ube Type

Provide a vertical, manhol e-nounted, fintube inmersion heater. Construct
entire assenbly to be conpatible with the product to be heated. Entire
assenbly must be renmpvable as a unit. Construct heater's coil of [carbon
steel] [stainless steel] tubes and fins. Construct heater to work with a
heating nedi um of [stean] [hot water] supplied at [ ] degrees C
degrees F and [ ] kPa (gage) psig. Construct heater's tank nmounting
flange of steel with a bolt pattern to match the correspondi ng tank
manhol e. Provide ASME B16.5, O ass 150 flanges on the heating medi uminl et
and outlet. Extend assenbly within 150 nm 6 inches of the tank bottom

2.12.1.2 El ectric Type

Provide a flanged, horizontally-nmounted, inmersion type electric heater.
Heater nmust be UL |isted and be conpatible with the product to be heated.
Construct heater's nmounting flange of steel with a bolt pattern to match
the correspondi ng tank nozzle. Heating elenment nust be non-coking for the
i ntended application. Entire assenbly nust be renovable as a unit. |[If
support brackets are required internally in a tank to nount the heating

el ement above the tank bottom provide heater manufacturer's standard
support brackets. Install support brackets directly on a tank's interna
striker plates. Munting a heater's support brackets directly to a tank's
bottomwi || not be all owed.

2.12.2 Tank Suction Heater
2.12.2.1 Shel | - and- Tube Type

Provide a vertical, manhol e-nounted, shell-and-tube type suction heater.
Construct heater in accordance with ASME BPVC SEC VII|I Dl with a rated
wor ki ng pressure of 1034 kPa (gage) 150 psig. Assenbly nust be conpatible
with the product to be heated. Entire assenbly nust be renobvable as a
unit. Construct heater's shell and tube bundl e of [carbon steel]
[stainless steel]. Construct heater to work with a heating nedi um of
[stean] [hot water] supplied at [__ ] degrees C degrees F and [__ ]
kPag psig. Construct heater's tank nounting flange of steel with a bolt
pattern to match the correspondi ng tank manhol e. Provide ASME B16.5, C ass
150 flanges on the heating nediuminlet and outlet as well as the suction
di scharge piping. Extend assenbly within 150 nm 6 inches of the tank
bottom Provide heater with drain, vent, thernometer, and pressure gage.

2.12.2.2 El ectric Type

Provide a flanged, horizontally-nounted, electric type suction heater.
Heater nmust be UL |isted and be conpatible with the product to be heated.
Construct heater's nounting flange of steel with a bolt pattern to match
the correspondi ng tank nozzle. Heating elenment nust be non-coking for the
i ntended application. Entire assenbly nmust be renovable as a unit.
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Provide ASME B16.5, Cass 150 flanges on the suction di scharge piping.
Provi de heater with drain, vent, thernonmeter, and pressure gage. |If
support brackets are required internally in a tank to nmount the heating

el ement up off the tank bottom provide heater manufacturer's standard
support brackets. Install support brackets directly on a tank's interna
striker plates. Munting a heater's support brackets directly to a tank's
bottomwi Il not be all owed.

.12.3 Pi pe In-Line Heater

Provide a horizontal, shell-and-tube type in-line heater. Construct heater
in accordance with ASME BPVC SEC VIII D1 with a rated working pressure of
1034 kPa (gage) 150 psig. Construct entire assenbly to be conpatible with
the product to be heated. Construct heater's shell and tube bundl e of
[carbon steel] [stainless steel]. Construct heater to work with a heating
medi um of [stean] [hot water] supplied at [__ ] degrees C degrees F and
[ ] kPag psig. Provide ASME B16.5, O ass 150 flanges on the heating
mediuminlet and outlet as well as the fuel inlet and outlet connections.
Provi de heater with manufacturer's standard support brackets. Provide
heater with drain, vent, thernonmeter, and pressure gage.

.12.4  Tenperature Controls

Provide heater with automatic tenperature controls that can regulate the

di scharge product tenperature as indicated. Provide necessary sensors and
wiring needed for a fully functional control system Construct controls to
al |l ow for adjustable discharge product temperatures. Provide an autonatic
high limt safety heater shutoff that is field adjustable. Provide a
manual "on-of f" switch in series with the automatic tenperature controls in
order to allow manual shutdown/startup. Provide tenperature contro
conponents in a nmountabl e and prewired NEMA 4 encl osure that conforns to
NEMA 250.

.13 | NSPECTI ON WELL

NOTE: Delete this paragraph if underground storage
tanks are not included in the project. Each site
shoul d have a maxi mum of two inspection wells

| ocated at opposing corners of the storage tank
site. Sites with one storage tank should only
require one inspection well. Inspection wells wll
not be used as nonitoring wells. Inspection wells
can serve as an inexpensive means of providing
secondary verification of a leak as well as serving
as a punp-out well for contaninated sites.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

I nspection well nust be constructed of Schedule 40 PVC pipe that is 150 mm
6 inches in dianeter. Pipe nust be factory slotted fromthe bottomto
within 300 nmm 12 inches of grade. Wth the pipe installed vertically,
slots nust be horizontal and have a width of 0.5 mm0.02 inch with not |ess
than 30 slots per 300 mmft. Slots nust enconpass at |east 80 percent of
the pipe's 360 degree perineter with the pipe maintaining its structura
integrity. Slots nust allow fluid within the soil to infiltrate into the
pi pe without allowi ng sediment to fill the pipe. Each well mnust extend down
600 mm 2 ft bel ow t he deepest buried storage tank. Well nust have a
permanently fixed bottomcap. Well nust have a renovable top cap that is
protected fromtraffic with a watertight street manhol e and cover as
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indicated. Well nust have a 10 nm 3/8 inch vent hole |located directly

bel ow the top cap to vent the well. The top cap of each well nust be
accessible fromthe surface through a 300 mm 12 i nches di ameter nanhol e.
The manhol e ring nust be constructed of steel, cast iron, or fiberglass,
have a cast iron cover, be a mninmmof 300 nm 12 i nches deep, and

wi t hstand H 20 hi ghway | oadi ng as defined by AASHTO HB-17. Each nmanhol e
cover nust have the words "DO NOT FILL - | NSPECTI ON VELL" cast pernmanently
into the top. The letters nust be a minimumof 13 nm1/2 inch in size.
Each manhol e cover must have a white circle with a black triangle painted
on the surface.

.14  ACCESSORIES

.14.1 Concrete Anchor Bolts

Concrete anchors nust conformto ASTM A307, G ade C, hot-di pped gal vani zed.
.14.2 Bolts and Studs

Carbon steel bolts and studs nmust conformto ASTM A307, G ade B, hot-dipped
gal vani zed. Stainless steel bolts and studs that conformto ASTM A193/ A193W\,
G ade 8.

.14.3 Nuts

Carbon steel nuts must conformto ASTM A563, Grade A, hex style, hot-dipped
gal vani zed. Stainless steel nuts nust conformto ASTM A194/ A194l, G ade 8.

.14.4  Washers

Provide flat circular washers under each bolt head and each nut. Washer
mat eri al s nust be the sanme as the connecting bolt and nut. Carbon steel
washers nust conformto ASTM F844, hot-di pped gal vani zed. Stainless steel
washers nust conformto ASTM A194/ A194N, G ade 8.

.14.5 Pol yt et raf | uor oet hyl ene (PTFE) Tape

Tape nmust conformto ASTM D3308.

.14.6 Street Manhol e Assenbly

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if street nmanhol e
assenblies are address in the Gvil specifications.

Style A franes are for manholes up to 760 nm 30
inches in dianeter. Style B franes are for nanhol es
bet ween 915 and 1070 nmm 36 and 42 inches in dianeter.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Round street manhol e franes and covers nmust be the straight traffic type.
Frames and covers nust be constructed of [cast steel in accordance with
ASTM A27/ A27N, grade 60-30 as a minimun] [cast iron in accordance with
ASTM A48/ A48N] [al umi numin accordance with ASTM B26/ B26N [or] [a

engi neered lightweight lanmnate material ]. [Covers nust be the solid
plate type with a checker pattern.] Covers must forma watertight seal
with the manhole frame to prevent surface water inflow Frame and cover
assenbly nust be rated to withstand H 20 hi ghway | oadi ng as defi ned by
AASHTO HB- 17.
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PART 3 EXECUTI ON

3.

1 INSTALLATION

NOTE: During design, |ayout system conponents to
al | ow adequat e access for routine maintenance. Do
not rely solely on the Contractor to make these
judgnents. Show access doors where applicable for
maintenance.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install work so that parts requiring periodic inspection, operation,
mai nt enance, and repair are readily accessible. Handle storage tanks with

extreme care to prevent danmege during placenent and install in accordance
with the manufacturer's installation instructions and NFPA 30, NFPA 30A,
or NFPA 31 as applicable. |Inspect the exterior surface of each tank for

obvi ous visual danage prior to and during the placenent of each storage
tank. Repair surface danage to a storage tank according to nmanufacturer's
requi renents before proceeding with the systeminstallation. Provide the
termination of fill lines within a tank with an antisplash defl ector

Provi de nylon dielectric bushings on pipe connections to a steel tank.

1.1 Under ground St orage Tank

Install underground storage tanks in accordance with API RP 1615 except as
modi fi ed herein. Place tank on a 3 nmper 30 nm 1/8 inch per foot slope
with the fill point at the Iow end and the vent connection at the high
end. Locate tank so that the fuel discharge pipes slope up uniformy
toward the fuel outlet. Install containnent sunps prior to any backfil
bei ng added above the storage tanks.

1,11 St eel Underground Storage Tank Handling

Store, handle, and place externally coated steel tanks with care and in a
manner that will mnimze danage to the coating and will not reduce its
protective value. Place coated tanks in position carefully and with a

m ni mum of handling. Prior to backfilling a tank, visually inspect the
tank exterior protective coating for damage. Repair any danmaged tank
coating in accordance with the appropriate UL or STl standard (UL 1746,
STl 020-50-1000, or UL 58).

3.1.1.2 St eel Underground Storage Tank Installation Procedures

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide straps and anchors designed to
prevent flotation of underground tanks located in
areas with high groundwater |evel or subject to

fl ooding. Provide electrical isolation strips

bet ween hol d-down straps and netal tanks. Anchors
may be concrete anchor slab under the tank or
concrete deadnen. Tail or paragraph to suit design
Under ground storage tanks occasionally rely on
backfill and top slab to hold the tank in place in
addition to the hold down straps and concrete
deadman. When new or existing USTs are exposed, the
contractor nmust take steps to ensure the tank
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remains safely in place w thout dammge.

Manuf acturer's suggestions for installation of new
tanks nust be foll owed (ballast added to the tank
etc.) and used on existing tanks until the tank is
safe from danage due to a sudden or slow influx of
wat er. Existing hold down straps nmust be inspected
to assure they are adequate for holding the tank in
pl ace and conproni sed hold downs reported to the
Resi dent Engi neer with a suggested solution. The
recomendati ons of APl 1615 nust al so be foll owed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Set tank on a m ninmum of 150 mm 6 inches of backfill material.] [Anchor
tank to a reinforced concrete anchor pad as indicated using manufacturer's
suppl i ed hol ddown straps. Separate tank from an anchor pad by a mnini num of

300 nm 12 inches of backfill material. Coat nmetal straps, turnbuckl es,
anchors, and accessories to resist corrosion.] Uniformy place backfil
material around the entire tank and extend to grade level. Inspect tank

cathodic protection anodes, if applicable, to ensure integrity during
backfill operations.

.1.1.3 FRP Under ground Storage Tank Handling

Handl e tank with extrene care to prevent damage during installation and
transportation to the site. Any damaged tank nust be replaced or repaired
and tested under direct supervision and advice of the tank nmanufacturer,
usi ng the manufacturer's witten procedures.

3.1.1.4 FRP Underground Storage Tank Installation Procedures

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide straps and anchors designed to
prevent flotation of underground tanks located in
areas with high groundwater |evels or subject to
floodi ng. Anchors may be a concrete anchor slab
under the tank or concrete deadnen. Tail or paragraph
to suit design. Underground storage tanks
occasionally rely on backfill and top slab to hold
the tank in place in addition to the hold down
straps and concrete deadnman. \Wen new or existing
USTs are exposed, the contractor nust take steps to
ensure the tank remmins safely in place without
damage. Manufacturer's suggestions for installation
of new tanks nmust be followed (ballast added to the
tank etc.) and used on existing tanks until the tank
is safe from damage due to a sudden or slow influx
of water. Existing hold down straps nust be

i nspected to assure they are adequate for hol di ng
the tank in place and conpromni sed hol d downs
reported to the Resident Engineer with a suggested
solution. The recomendati ons of APl 1615 nust al so
be fol |l oned.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Set tank on a m ninmum of 150 mm 6 inches of backfill material.] [Anchor
tank to a reinforced concrete anchor pad as indicated through the use of
manuf acturer's supplied hol ddown straps. Separate tank from an anchor pad
by a minimumof 300 mm 12 inches of backfill material.]
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3.1.2 Aboveground Storage Tank

Install aboveground storage tanks in accordance with STl 700-50-5007 (STI
R912) except as nodified herein. Place tank that is equal to or greater
than 18,900 L 5,000 gallons on a 3 mmper 30 nm 1/8 inch per foot slope
with the fill point at the I ow end and the vent connection and i ssue punp
at the high end. [ Place tank that is less than 18,900 L 5,000 gall ons on
a level surface.]

3.1.2.1 St eel Aboveground Storage Tank Handling

Store, handle, and place externally coated steel tanks with care and in a
manner that will mnimze danage to the coating and will not reduce its
protective value. Place coated tanks in position carefully and with a

m ni mum amount of handling. Repair any damaged tank coating in accordance
with the appropriate UL or STI standard (UL 1746, STI 020-50-1000, or UL
58). Do not nove the tank unless it is enpty.

[3.1.2.1.1 Concrete Encased Aboveground Storage Tank Handl i ng
Store, handle, and place concrete encased aboveground storage tanks with
care and in a manner that will nininze danage to the tank. Place tanks in
position carefully and with a m ni mum of handling. Do not nove the tank
unless it is enpty.

13.1.2.2 St eel Aboveground Tank Installation Procedures

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Provide anchors designed to prevent flotation
of tanks located in areas subject to flooding and in
hi gh seismic areas. Tailor paragraph to suit design

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Tanks shoul d be secured to the associated tank pad per tank manufacturer's
recomendati ons using fasteners installed through the tank saddl e base
plate.

[3.1.2.2.1 Concrete Encased Aboveground Storage Tank |Installation Procedures

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Concrete encased tanks are not typically
anchored. Tail or paragraph to suit design

*% *% *% *% *% *% *% *% *%%

Concrete encased tanks do not need to be secured.
13.1.3 Syst em Conponent s

Properly level, align, and secure system conponents in place in accordance
with manufacturer's instructions. Provide supports for system conponents,
appurtenances, and pipe as required. Install anchors, bolts, nuts,

washers, and screws where required for securing the work in place. Sizes,
types, and spacings of anchors and bolts not indicated or specified nust be
as required for proper installation.
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3.

3.

2 FI ELD QUALI TY CONTROL
2.1 Aboveground Storage Tank Ti ghtness Tests

Performtightness tests on each aboveground storage tank prior to nmaking

pi pi ng connections. Performtesting in accordance with STl 700-50-5007
(STl R912)except as nodified herein. Gauges used to nonitor the tests nust
have a scale with a maxinumlinit of 103 kPa 15 psig. Repair |eaks

di scovered during the tightness tests in accordance with tank
manufacturer's instructions. Followi ng any repair, re-test the tank unti
the tank successfully passes the testing requirenents of this paragraph

. 2.2 Under ground Storage Tank Tightness Tests

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Pneunatic tests are the preferred type of

tightness tests. Brine level tests will only be

specified for FRP tanks. Delete the inapplicable
tests.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Performa tightness test on each underground storage tank on-site just
prior to their placenent into the ground. Pneumatically pressurize each
storage tank's primary chanber to 35 kPa 5 psig and nonitor for a drop in
pressure over a 2-hour period during which there nust be no drop in
pressure in the tank greater than that allowed for thermal expansion and
contraction. Followi ng the successful conpletion of the primry chanber
test, bleed the pressure fromthe prinmary chanber into the interstitial
space. Maintain this pressure while applying soapsuds or equival ent

mat eri al over the exterior of the tank. Wile applying the soapsuds,
visually inspect the entire tank, including the bottom surfaces, for |eaks
(bubble formations). |Inspection of the bottom surfaces of a tank nmay be
performed by rotating the tank; however, a tank rmust only be rotated in
strict accordance with the manufacturer's reconmendations. Do not rotate a
tank nore than 90 degrees fromthe upright position. During testing,
install a pressure relief device that relieves at the tank manufacturer's
suggested pneumatic pressure limt. Gauges used in pneumatic tests nust
have a scale with a maxinumlinit of 103 kPa 15 psig.

.2.2.1 Bri ne Level Test

In lieu of the pneunmatic testing procedures described above, a brine |eve
test may be perforned on the interstitial space of double-walled FRP tanks
(not applicable to steel tanks). For a brine level test, conpletely fill a
FRP tank's interstitial space with a brine solution. Connect a riser pipe
to the interstitial space that will allow the solution to rise wthin the
riser at least 300 mm 12 inches. After filling the interstitial space, the
tank nust set approximately 3 hours. Follow ng the 3-hour period, neasure
and record the | evel of solution within the riser. After a subsequent

4- hour period, again nmeasure and record the level of solution within the
riser. |If the level of solution within the interstitial decreases anytine
during the test, the tank is considered | eaking and therefore fails the
test.

.2.2.2 Repairs

Repair | eaks discovered in either the primary chanber or the interstitial
space in accordance with the tank manufacturer's instructions. Follow ng
any tank repairs, re-test the tank until the tank successfully passes the
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testing requirenents defined herein.
. 2.3 Tank Manufacturer's Tests

In addition to the tests required herein, performany additional tests
(i.e., leak tests, cathodic protection verification tests, etc.) on each
storage test that is required by the tank manufacturer's witten test
procedures. Manufacturer's tests that are redundant to tests already
required by this specification will only be performed once per tank

Repair all |eaks discovered during the tests in accordance with

manuf acturer's instructions. Following tank repairs, re-test the tank
until the tank successfully passes the manufacturer's testing requirenents.

. 2.4 Syst em Commi ssi oni ng

Syst em comi ssi oni ng nmust conformto [Section 33 08 55 FUEL DI STRI BUTI ON
SYSTEM START- UP ( NON- HYDRANT) ] [ Section 33 08 53 AVI ATI ON FUEL DI STRI BUTI ON
SYSTEM START- UP] .

.2.5 Tank | nspection Reports

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Underground storage tanks nmust be inspected
in accordance with STI SP131

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prior to system conmi ssioning, a STl SP001 certified inspector nust inspect
the conpl eted [aboveground] [underground] tank in accordance with [ STI SP001
] [STI SP131] and deliver a full report to the Contracting Officer. The
report nust include a record of ultrasonic thickness nmeasurenents (UTMs),
excl usive of the coating, of each single wall [aboveground] [underground]
tank shell. The report nust include the tank dataplate information and

phot ograph of the tank data plate. Provide el ectronic copies of the tank

i nspection reports to Service Headquarters, Service Control Points, and
DLA- Energy. The paper and el ectronic copies of the report and UTMs nust be
provided to the Contracting Oficer for filing with the tank's "as-built
drawi ngs." Refer to Section 01 45 00.00 20 QUALI TY CONTROL for STI SP001
Inspector's Certification requiremnments.

.3 DEMONSTRATIONS

Conduct a training session for designated Governnment personnel in the
operation and mai ntenance procedures related to the system conponents and
systenms specified herein. Include pertinent safety operational procedures
in the session as well as physical denonstrations of the routine

mai nt enance operations. Furnish instructors who are famliar with the
installation/system conponents and systens, both operational and practica
theories, and associ ated routine nmi ntenance procedures. The training
session nmust consist of a total of [ ] hours of normal working tinme and
must start after the systemis functionally conpleted, but prior to fina
system acceptance. Subnmit a letter, at |east 14 working days prior to the
proposed training date, scheduling a proposed date for conducting the
onsite training.

.4 Tank Fill Tests
Tank fill tests nust not be perforned until after the flushing, cleaning,

and adjusting requirenents defined in Section 33 08 55 FUEL DI STRI BUTI ON
SYSTEM START- UP (NON- HYDRANT). For the tank fill tests, initially fill
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each storage tank with fuel in order to verify the tank | evel alarm system
operates properly and the tank overfill protection device functions as
designed. Stop filling each tank imredi ately once the overfill devices
operates. Do not overfill any storage tank nore than the 98 percent

level. Drain the systembelowthe lowliquid |evel setpoint to verify
operation of the low level alarm Correct and retest any problens with the
| evel alarmsystemor the overfill device until each operate as specified
herein. During the tests, verify that all tank gauges are calibrated and
operating appropriately.

.5 FI ELD PAI NTI NG

Painting required for surfaces not otherw se specified nust be field

pai nted as specified in [Section 09 97 13.27 EXTERI OR COATI NG OF STEEL
STRUCTURES] [ Section 09 90 00 PAI NTI NG GENERAL]. Do not paint stainless
steel and al umi num surfaces. Do not coat system conponents or comnponents
provided with a conplete factory coating. Prior to any field painting,
clean surfaces to renove dust, dirt, rust, oil, and grease.

-- End of Section --

SECTION 33 56 10 Page 37



