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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f act or y f abr i cat ed st or age t anks 
used t o cont ai n f i r e suppr essant  di schar ge.   Except  
when used t o cont ai n f i r e suppr essant  di schar ge 
dur i ng an emer gency,  t he cont ai nment  t ank must  
r emai n empt y.   The cont ai nment  t ank must  be 
expedi t i ousl y empt i ed af t er  each emer gency t hat  
di schar ges f i r e suppr essant ,  wat er  or  f uel .   The 
t ank oper at or  wi l l  need t o use t he st r appi ng char t  
and st i ck gauge t o det er mi ne quant i t y f or  di sposal .   
The t ank i s not  meant  f or  st or i ng hazar dous 
subst ances ot her  t han emer gency di schar ges t hat  ar e 
expedi t i ousl y empt i ed and woul d not  i ncl ude 
connect i ons t hat  woul d al l ow any di schar ges t o st or m 
or  sani t ar y sewer .

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s speci f i cat i on i s i nt ended f or  syst ems 
usi ng f act or y- f abr i cat ed st or age t anks wi t h 
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capaci t i es l ess t han or  equal  t o 227, 000 L 60, 000 gal .   
Addi t i onal  syst em component s/ devi ces necessar y t o 
meet  st at e and l ocal  r egul at i ons must  be added by 
t he desi gner .

The desi gn and i nst al l at i on of   under gr ound 
f act or y- f abr i cat ed st or age t anks must  be coor di nat ed 
wi t h Base Envi r onment al .

**************************************************************************

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

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

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO HB-17 (2002; Errata 2003; Errata 2005, 17th 
Edition) Standard Specifications for 
Highway Bridges

AASHTO M 294 (2021) Standard Specification for 
Corrugated Polyethylene Pipe, 300- to 
1500-mm (12- to 60-in.) Diameter

AASHTO MP 20 (2013; R 2017) Standard Specification for 
Steel-Reinforced Polyethylene (PE) Ribbed 
Pipe, 300- to 1500-mm (12- to 60-in) 
Diameter

AMERICAN PETROLEUM INSTITUTE (API)

API MPMS 2.2E (2004; Errata 2009; R 2009) Petroleum and 
Liquid Petroleum Products - Calibration of 
Horizontal Cylindrical Tanks - Part 1: 
Manual Methods
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API RP 540 (1999; R 2004) Electrical Installations in 
Petroleum Processing Plants

API RP 1615 (2011) Installation of Underground 
Petroleum Storage Systems

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

ASTM INTERNATIONAL (ASTM)

ASTM A27/A27M (2020) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A48/A48M (2003; R 2021) Standard Specification for 
Gray Iron Castings

ASTM A193/A193M (2020) Standard Specification for 
Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service and 
Other Special Purpose Applications

ASTM A194/A194M (2020a) Standard Specification for Carbon 
Steel, Alloy Steel, and Stainless Steel 
Nuts for Bolts for High-Pressure or 
High-Temperature Service, or Both

ASTM A307 (2021) Standard Specification for Carbon 
Steel Bolts, Studs, and Threaded Rod 60 
000 PSI Tensile Strength

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

ASTM B26/B26M (2018; E 2018) Standard Specification for 
Aluminum-Alloy Sand Castings

ASTM D1784 (2020) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds

ASTM D3034 (2016) Standard Specification for Type PSM 
Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings

ASTM D3350 (2021) Polyethylene Plastics Pipe and 
Fittings Materials

ASTM F679 (2016) Standard Specification for 
Poly(Vinyl Chloride) (PVC) Large-Diameter 
Plastic Gravity Sewer Pipe and Fittings

ASTM F714 (2021a) Standard Specification for 
Polyethylene (PE) Plastic Pipe (DR-PR) 
Based on Outside Diameter
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ASTM F794 (2021) Standard Specification for 
Poly(Vinyl Chloride) (PVC) Profile Gravity 
Sewer Pipe and Fittings Based on 
Controlled Inside Diameter

ASTM F844 (2019) Standard Specification for Washers, 
Steel, Plain (Flat), Unhardened for 
General Use

ASTM F894 (2019) Standard Specification for 
Polyethylene (PE) Large Diameter Profile 
Wall Sewer and Drain Pipe

ASTM F949 (2020) Standard Specification for 
Poly(Vinyl Chloride) (PVC) Corrugated 
Sewer Pipe with a Smooth Interior and 
Fittings

ASTM F2562/F2562M (2015; R 2019) Specification for Steel 
Reinforced Thermoplastic Ribbed Pipe and 
Fittings for Non-Pressure Drainage and 
Sewerage

ASTM F2736 (2013; E 2014) Standard Specification for 
6 to 30 in. (152 To 762 mm) Polypropylene 
(PP) Corrugated Single Wall Pipe And 
Double Wall Pipe

ASTM F2764/F2764M (2019) Standard Specification for 6 to 60 
in. [150 to 1500 mm] Polypropylene (PP) 
Corrugated Double and Triple Wall Pipe and 
Fittings for Non-Pressure Sanitary Sewer 
Applications

ASTM F2881/F2881M (2021; E 2021) Standard Specification for 
12 to 60 in. (300 to 1500 mm) 
Polypropylene (PP) Dual Wall Pipe and 
Fittings for Non-Pressure Storm Sewer 
Applications

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 142 (2007; Errata 2014) Recommended Practice 
for Grounding of Industrial and Commercial 
Power Systems - IEEE Green Book

IEEE 1100 (2005) Emerald Book IEEE Recommended 
Practice for Powering and Grounding 
Electronic Equipment

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2020) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 30 (2021; TIA 20-1; TIA 20-2) Flammable and 
Combustible Liquids Code
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NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 
20-1; TIA 20-2; TIA 20-3; TIA 20-4) 
National Electrical Code

NFPA 77 (2014) Recommended Practice on Static 
Electricity

NFPA 780 (2020) Standard for the Installation of 
Lightning Protection Systems

PETROLEUM EQUIPMENT INSTITUTE (PEI)

RP900-17 (2017) UST Inspection and Maintenance

STEEL TANK INSTITUTE (STI)

STI SP131 (2014) SP131 Standard for Inspection & 
Repair Underground Steel Tanks

UNDERWRITERS LABORATORIES (UL)

UL 58 (2018) UL Standard for Safety Steel 
Underground Tanks for Flammable and 
Combustible Liquids

UL 1316 (2018; Reprint Mar 2019) UL Standard for 
Safety Fiber Reinforced Underground Tanks 
for Flammable and Combustible Liquids

UL 1746 (2007; Reprint Dec 2014) External 
Corrosion Protection Systems for Steel 
Underground Storage Tanks

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
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f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce,  
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Grounding and Bonding

SD-03 Product Data

Underground Storage Tank ; G[, [_____]]

Tank Protective Coatings ; G[, [_____]]

Atmospheric Vent ; G[, [_____]]

Independent Level Alarm System ; G[, [_____]]

Manhole Containment Sump ; G[, [_____]]

SD-06 Test Reports

Underground Storage Tank Tightness Tests ; G[, [_____]]

Tank Manufacturer's Tests

Tank Fill Tests

Tank Inspection Reports ; G[, [_____]]

SD-07 Certificates

Letter ; G[, [_____]]  

Manufacturer 's Certification; G[, [_____]]

State  Certification; G[, [_____]]

Pollution Liability Insurance

Permitting
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Registration

Licensed Personnel

Demonstrations

STI SP001 Inspector's Certification ; G[, [_____]]

SD-08 Manufacturer's Instructions

Underground Storage Tank

Independent Level Alarm System

SD-10 Operation and Maintenance Data

Underground Storage Tank ; G[, [_____]]

Independent Level Alarm System ; G[, [_____]]

SD-11 Closeout Submittals

Warranty

1.3   QUALITY CONTROL

1.3.1   Regulatory Requirements

1.3.1.1   Permitting

Obtain necessary permits in conjunction with the installation of storage 
tanks as required by federal, state, or local authority.

1.3.1.2   Registration

**************************************************************************
NOTE:   The desi gner  must  conf i r m wi t h t he DoD 
I nst al l at i on t he number  of  days r equi r ed t o obt ai n 
t he per mi t  document at i on.

**************************************************************************

Obtain and complete all tank registration forms required by federal, 
state, and local authorities.  Submit all completed tank registration 
forms within [30][_____] days after contract award to the Contracting 
Officer.  The Contracting Officer will ensure the Base Environmental staff 
for the DoD Installation submits the forms to the proper regulatory 
agencies.

1.3.1.3   Licensed Personnel

Tank installers must be licensed by the state when required by state law 
or regulations.

1.3.2   Contractor Qualifications

**************************************************************************
NOTE:   I ncl ude speci f i c  l ocal  r egul at or y 
r equi r ement s i nt o t he speci f i cat i on as appl i cabl e.

**************************************************************************
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Each installation Contractor must have successfully completed at least 3 
projects of the same or similar scope, and the same size or larger within 
the last 3 years and demonstrated specific installation experience in 
regard to underground tank installation.  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 also include evidence of prior 
manufacturer's training, and other related information.

[ State  certified installers must be provided by the Contractor.  ]Each 
installation Contractor must have taken, if applicable, manufacturer's 
training courses on the installation of storage tanks and must meet all 
applicable licensing requirements in the state.  Installers must also be 
trained and certified by the manufacturer  to install the equipment and 
materials[ and must be STI certified].[  Contractor must have Pollution 
Liability Insurance .]

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect system components and materials to prevent 
damage before and during installation in accordance with the 
manufacturer's recommendations, and as approved by the Contracting 
Officer, upon recommendation by Base Environmental for the DoD 
Installation.  Replace damaged or defective items.

1.5   PROJECT/SITE CONDITIONS

Exposed moving parts, parts that produce high operating temperatures and 
pressures, parts that may be electrically energized, and parts that may be 
a hazard to operating personnel must be insulated, fully enclosed, 
guarded, or fitted with other types of safety devices.  Install safety 
devices so that proper operation of equipment is not impaired.

1.6   WARRANTY

All factory fabricated storage tanks must come with a manufacturer's 
warranty of a minimum period of 30 years.  All warranty paperwork will be 
completed and submitted by Contractor to both the tank and system 
component manufacturers, the Contracting Officer, and the Base 
Environmental for the DoD Installation.  This includes all applicable 
completed manufacturers' equipment installation checklists.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

This section defines the requirements for factory fabricated storage tanks 
used to contain fire suppressant discharge.

2.1.1   Design Requirements

2.1.1.1   Electrical Work

**************************************************************************
NOTE:   Coor di nat e t he i gni t i on t emper at ur e of  t he 
f uel ( s)  t o be handl ed wi t h t he el ect r i cal  desi gn.   
I gni t i on t emper at ur es wi l l  be as def i ned i n NFPA 
497.   Fuel  i gni t i on t emper at ur es wi l l  di ct at e t he 
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maxi mum al l owabl e l ocat i on c l assi f i cat i on of  t he 
el ect r i cal  syst em component s.

**************************************************************************

2.1.1.1.1   Grounding and Bonding

Grounding and bonding must be in accordance with NFPA 70 , NFPA 77 , NFPA 780 , 
API RP 540 , API RP 2003 , IEEE 142 , and IEEE 1100 .  Provide jumpers to 
overcome the insulating effects of gaskets, paints, or nonmetallic 
components.

2.1.1.2   Earthwork

**************************************************************************
NOTE:   The desi gner  devel opi ng t he ear t hwor k 
speci f i cat i ons wi l l  eval uat e t he need f or  a f i l t er  
f abr i c t o be i nst al l ed bet ween t he nat i ve soi l  and 
t he new backf i l l  mat er i al .   The i nt ent  of  a f i l t er  
f abr i c woul d be t o pr event  t he di spl acement  of  new 
backf i l l  mat er i al  wi t h nat i ve soi l  due t o a hi gh 
wat er  t abl e.   I f  t he new backf i l l  mat er i al  i s  
di spl aced,  i t  coul d af f ect  t he st r uct ur al  i nt egr i t y 
of  t he t ank.   I f  a f i l t er  f abr i c i s det er mi ned t o be 
necessar y,  i ncl ude t he r equi r ement s f or  t he new 
f abr i c i n t he excavat i on and backf i l l i ng 
specifications.

**************************************************************************

Excavation and backfilling for tanks must be as specified in Section 
31 23 00.00 20  EXCAVATION AND FILL.

2.2   MANUFACTURED UNITS

Provide materials and system components that are standard products of a 
manufacturer regularly engaged in the manufacturing of such products and 
that are of a similar material, design and workmanship.  Provide materials 
and system components that have been in satisfactory commercial or 
industrial use for a minimum 3 years prior to bid opening.  The 3 year 
period must include applications of the system components and materials 
under similar circumstances and of similar size.  Provide materials and 
system components that have been for sale on the commercial market through 
advertisements, manufacturers' catalogs, or brochures during the 3 year 
period.

Internal parts and components of system components, piping, piping 
components, and valves that could be exposed to fuel during system 
operation must not be constructed of zinc coated (galvanized) metal, 
brass, bronze, or other copper alloys.  Do not install cast iron bodied 
valves in piping systems that could be exposed to fuel during system 
operation.

2.2.1   Underground Storage Tank

Provide a factory fabricated double wall storage tank.  Tank may be either 
steel with a non-metallic outer jacket or a double wall fiberglass tank.  
Tank must be designed and manufactured for an underground, horizontal 
installation.  The exterior tank walls must be separated from the interior 
tank walls by standoffs; thus creating an open or interstitial space.  The 
entire interstitial space must be monitorable for leaks.
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**************************************************************************
NOTE:  Pr ovi de a concr et e anchor  pad( s)  or  deadmen 
f or  any t ank t hat  wi l l  be i nst al l ed i n ar eas subj ect  
t o hi gh wat er  t abl es or  f l oodi ng.   Si ze t he pad( s)  
or  deadmen i n accor dance wi t h API  RP 1615.   Requi r e 
t he t ank t o be connect ed t o t he pad( s)  or  deadmen i n 
accor dance wi t h t he t ank manuf act ur er ' s 
recommendations.

Del et e t he br acket ed sent ences i f  concr et e anchor  
pads or  deadmen ar e not  r equi r ed.

**************************************************************************

[ For tanks requiring concrete anchor pads or concrete deadmen, provide 
holddown straps and accessories as recommended by the tank manufacturer.  
Use filler strips between the tank shell and any metal holddown straps 
that conform to the tank manufacturer's requirements.

] 2.2.1.1   Double Wall Tank (Steel with Non-Metallic Jacket)

The primary tank must be constructed of steel and jacketed with a 
non-metallic secondary containment tank. The entire tank assembly must 
conform to UL 58  Type II and UL 1746  Part III.  The UL 58  label must be 
affixed to the exterior surface of the tank.

2.2.1.2   Double Wall Fiberglass Tank

Provide a UL 1316  compliant fiberglass tank.  The tank manufacturer shall 
be recognized by Underwriters Laboratories as a manufacturer of tanks 
listed to the UL 1316  standard.  The UL 1316  label must be affixed to the 
exterior surface of the tank.

2.2.1.3   Tank Protective Coatings

2.2.1.3.1   Interior Surfaces

Use an SSPC QP-3 certified coating company to apply interior coating.  
Coat 100 percent of a metal tank's interior surfaces including all metal 
piping and metal appurtenances with the manufacturer's standard coating 
system.

2.2.1.4   Tank Piping Penetrations

**************************************************************************
NOTE:   Use t ank manhol es as t he pr i mar y poi nt  of  
ent r y f or  pi pi ng penet r at i ons unl ess unf easi bl e.   
Pi pe penet r at i ons i nt o an under gr ound st or age t ank 
ar e t he most  l i kel y pl ace f or  a l eak t o occur .   
Desi gni ng pi pe penet r at i ons t o ent er  t hr ough a t ank 
manhol e al l ows each of  t he penet r at i ons t o be 
cont ai ned i n a manhol e cont ai nment  sump.   The pi pi ng 
t hat  penet r at es t he manhol e must  be f l anged on bot h 
s i des of  t he manhol e hat ch.   Thi s wi l l  al l ow t he 
pi pi ng t o be r emoved f r om t he manhol e and al l ow 
r emoval  of  t he manhol e wi t hout  havi ng t o cut  t he 
piping.

Wher e st and al one t ank pi pi ng penet r at i ons ar e 
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r equi r ed,  i ndi cat e on t he dr awi ngs t he r equi r ed 
number ,  s i ze,  and l ocat i on of  each penet r at i on.

Fl anged nozzl es must  be i nst al l ed i n l ocat i ons wi t h 
I SO Cor r osi v i t y Cat egor i es C3,  C4,  and C5.

**************************************************************************

Provide a flanged pipe nozzle for each tank piping connection.  All unused 
or spare tank piping penetrations must be sealed with a steel blind flange.

2.2.1.5   Tank Striker/Impact Plates

**************************************************************************
NOTE:   St r i ker  pl at es under  al l  openi ngs used f or  
manual  gaugi ng i n st eel  t anks and al l  openi ngs i n 
f i ber gl ass t anks.

**************************************************************************

Provide an interior striker/impact plate under the manual gauging/sampling 
hatch and each tank manhole and pipe connection.  Each plate must be a 
minimum of  6 mm  1/4 inch  in thickness, be larger in diameter than the tank 
penetration, fit the curvature of the tank bottom, and be completely 
coated in the same fashion as the interior tank bottom coating.  Each 
plate must be welded or bonded to the tank bottom at the factory (full 
circumference connection).  The welds must be non-destructive tested using 
the appropriate means.

2.2.1.6   Manual Gauging/Sampling Hatch

Provide a combination gauging and sampling hatch assembly.  The assembly 
must include a bronze top-seal type adapter with a corresponding locking 
type cap (adapter and cap both externally-mounted to the top of the tank)[ 
and a [steel] or [aluminum] stilling well pipe.][  The stilling well pipe 
must be a minimum  100 mm  4 inches  in size and extend downward through the 
top of the tank to within  75 mm  3 inches  of the tank bottom.  Provide the 
entire length of pipe inside the tank with  13 mm  1/2 inch  wide by  300 mm  
12 inches  long slots at alternate locations.  Coat the pipe in the same 
fashion as the interior tank bottom coating.]

2.2.1.7   Tank Manhole

**************************************************************************
NOTE:   I ndi cat e t he number ,  s i ze,  and l ocat i on of  
each t ank manhol e r equi r ed.

Pr ovi de t anks 18, 900L 5, 000 gal l ons and smal l er  wi t h 
a mi ni mum of  one 760 mm 30 i nch t ank manhol e t o 
al l ow f or  i nt er nal  t ank access.   Pr ovi de t anks 
l ar ger  t han 18, 900 L 5, 000 gal l ons wi t h a mi ni mum of  
two  915 mm 36 i nch t ank manhol es ( one manhol e f or  
access).

**************************************************************************

Provide tanks with a minimum of [2] [1] [_____] manholes.  Tank manholes 
must have an internal diameter of [ 760 mm 30 inches ] [ 813 mm 32 inches ] [
915 mm 36 inches ].  Provide each manhole with a matching flanged 
watertight manhole cover.  Manhole covers must be UL listed, be 
constructed of pressed or mild steel, and include a UL listed gasket.[  
Frame and cover assembly must be rated to withstand H-20 highway loading 
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as defined by AASHTO HB-17.]

2.2.1.8   Atmospheric Vent

Provide atmospheric, updraft type cap no closer than 5 feet from any 
building openings.  Cap must be constructed of aluminum or carbon steel.  
Cap must have an internal brass or bronze insect screen, minimum 40-mesh.  
Cap must prevent rain, snow, or ice from entering the vent piping.

2.2.1.9   Nameplates

**************************************************************************
NOTE:   I n a sal t  wat er  envi r onment ,  subst i t ut e 
accept abl e non- cor r odi ng met al  such as,  but  not  
l i mi t ed t o,  ni ckel - copper ,  304 st ai nl ess st eel ,  or  
monel .   Al umi num i s unaccept abl e.   Nomencl at ur e ( or  
syst em i dent i f i cat i on)  shoul d be est abl i shed by t he 
designer.

Requi r e mel ami ne pl ast i c namepl at es f or  al l  NAVFAC 
pr oj ect s.   Al so,  f or  NAVFAC pr oj ect s,  r equi r e 
namepl at es t o be associ at ed or  keyed t o syst em 
char t s and schedul es.

**************************************************************************

Attach nameplates to all specified system components defined herein.  List 
on each nameplate the manufacturer's name, address, [contract number,] 
[acceptance date,] component type or style, model or serial number, 
catalog number, capacity or size, and the system that is controlled.  
Construct plates of [anodized aluminum] [stainless steel] [melamine 
plastic,  3 mm  0.125 inch  thick, UV resistance, black with white center 
core, matte finish surface and square corners] [_____].  Install 
nameplates in prominent locations with nonferrous screws, nonferrous 
bolts, or permanent adhesive.  Minimum size of nameplates must be  25 by 65 
mm one by 2.5 inches .  Provide manufacturer's storage tank nameplates as 
required.  Lettering must be the normal block style with a minimum  6 mm  
0.25 inch  height.  Accurately align all lettering on nameplates.[  For 
plastic nameplates, engrave lettering into the white core.][  Key the 
nameplates to a chart and schedule for each system.  Frame charts and 
schedule under glass, and locate where directed near each system.  Furnish 
two copies of each chart and schedule.  Each nameplate description must 
identify its function.]

2.2.2   Manhole Containment Sump

**************************************************************************
NOTE:   Requi r e on t he dr awi ngs a cont ai nment  sump t o 
be i nst al l ed di r ect l y above each t ank manhol e.   Do 
not  r equi r e t he sump t o be connect ed i n any way t o 
t he sur f aces above ( e. g. ,  st r eet  manhol e cover ,  
concr et e and si mi l ar  accessor i es) .

Typi cal  i nst al l at i ons i ncl ude a st r eet  manhol e cover  
t o be i nst al l ed di r ect l y above each sump i n or der  t o 
al l ow access t o t he sump and t he t ank manhol e 
bel ow.   Si ze t he manhol e cover  l ar ge enough t o al l ow 
t he r emoval  of  t he sump access cover  bel ow.

**************************************************************************
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Sump must be the factory fabricated, direct-buried type that provides a 
watertight connection either directly to the exterior of the tank or to a 
flanged manhole opening.  Sump must be constructed of fiberglass 
reinforced plastic.  Sump construction must be chemically compatible with 
the type of products being handled within the connecting tank.  Sump must 
allow access to a tank manhole cover without disturbing surrounding 
backfill.  Sump must be larger in diameter than the connecting tank 
manhole.  Sump must be designed to withstand the underground burial 
loads.  Sump assembly must prevent the influx of rainfall drainage or 
ground water.

2.2.2.1   Piping Penetrations

Sump sides must allow the penetration of carrier pipes, exterior 
containment pipes, conduits, and vapor pipes as required.  Sump 
penetrations must be booted or sealed to ensure that liquid will not 
escape from the sump in the event that the liquid level within the sump 
rises above the pipe penetration.  Boots and seals used must be compatible 
with the fuel to be handled.  Boots and seals must be water resistant to 
the influx of water from outside the sump.  Boots and seals must be 
designed and installed to accommodate the anticipated amount of thermal 
expansion and contraction in the piping system.

2.2.2.2   Access Cover

**************************************************************************
NOTE:    Requi r e wat er t i ght  cover s i f  hi gh gr ound 
wat er  i s a pr obl em and f r equent  access t o t he 
manhol e bel ow i s not  necessar y.   Wat er t i ght  cover s 
ar e gener al l y bol t ed or  st r apped down.   St r apped 
down cover s pr ovi de easy access t o t he sumps wi t hout  
t he use of  t ool s.   Fr i ct i on f i t  cover s wi l l  pr event  
t he i nf l ux of  r ai nwat er  and ar e easi l y r emovabl e by 
hand.

**************************************************************************

Where indicated, the entire top of a containment sump must be capped with 
a [friction fit] [bolted down, watertight] [strapped down, watertight] 
access cover that allows water to flow away from the manhole.  Cover must 
be constructed of the same material as the sump.  Cover must have a larger 
diameter than the tank manhole cover below.  Cover must be lightweight and 
not exceed  16 kilograms  35 pounds .

2.2.3   Interstitial Space Access Sump

Provide an access sump around the interstitial monitoring pipe to allow 
for manual monitoring of the interstitial space of the tank in accordance 
with RP900-17  Section 7.5.7.  The monitoring pipe must be capped with a 
watertight [threaded cap,] [quick release cap,] [or other cap as may be 
recommended by the manufacturer].  Both the monitoring pipe and the sump 
will be labeled respectively as the "interstitial monitoring pipe" and 
"interstitial monitoring pipe access".  Label must be affixed to the 
exterior surface of the tank

2.3   COMPONENTS

Provide materials and system components that are standard products of a 
manufacturer regularly engaged in the manufacturing of such products, that 
are of a similar material, design and workmanship.  Provide materials and 
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system components that have been in satisfactory commercial or industrial 
use for a minimum 3 years prior to bid opening.  The 3 year period must 
include applications of the system components and materials under similar 
circumstances and of similar size.  Provide materials and system 
components that have been for sale on the commercial market through 
advertisements, manufacturers' catalogs, or brochures during the 3 year 
period.

Internal parts and components of system components, piping, piping 
components, and valves that could be exposed to fuel during system 
operation must not be constructed of zinc coated (galvanized) metal, 
brass, bronze, or other copper alloys.  Do not install cast iron bodied 
valves in piping systems that could be exposed to fuel during system 
operation.

2.3.1   Independent Level Alarm System

**************************************************************************
NOTE:  Level  al ar ms ar e r ecommended t o ensur e t hat  
t he t ank does not  f i l l  by i nf i l t r at i on i n t he dr ai n 
l i ne or  ot her  means.   The cont ai nment  t anks needs t o 
r emai n empt y so t hat  i t  can cont ai n f i r e suppr essant  
di schar ge dur i ng t he ant i c i pat ed f i r e event .

I ncl ude t he f i r st  br acket ed sent ence i f  mul t i pl e 
t anks ar e t o be moni t or ed as par t  of  t he desi gn.   
Al ar ms f or  t anks l ess t han 112, 500 L 30, 000 gal l ons 
must  be pr ovi ded by an aut omat i c t ank gaugi ng 
syst em.   Al ar ms f or  t anks equal  t o or  gr eat er  t han 
112, 500 L 30, 000 gal l ons must  be pr ovi ded by an 
i ndependent  l evel  al ar m syst em ( see bel ow)  i n 
addi t i on t o an aut omat i c t ank gaugi ng syst em.

**************************************************************************

Provide an independent level alarm system that will monitor [2] [_____] 
programmable liquid level setpoints.  The system must delineate between 
each individual setpoint[ as well as each individual tank].  The system 
must produce an audible and visible alarm in the event of monitoring an 
alarm condition.  Mechanically-actuated float assemblies must be field 
adjustable.  The system must be totally independent of the tank gauging 
system.

2.3.1.1   Setpoints

**************************************************************************
NOTE:   The suggest ed l ow- l ow l evel  al ar m set poi nt  
f or  under gr ound t anks i s 5 per cent  t ank capaci t y.

**************************************************************************

Configure the alarm system's setpoints in accordance with the following.

a.  Low Level Setpoint.  Produce an audible and visual alarm condition 
when a tank's liquid level rises above [10] [_____] percent capacity.

b.  Low-Low Level Setpoint. Produce a visual alarm condition when a tank's 
liquid level rises above [5] [_____] percent capacity.
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2.3.1.2   Independent Level Alarm Control Panel

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he l ocat i on of  t he 
syst em cont r ol  panel .   Panel s l ocat ed out door s wi l l  
r equi r e NEMA 4 encl osur es.   Panel s l ocat ed i ndoor s 
wi l l  onl y r equi r e a st andar d i ndust r i al  encl osur e.   
Expl osi on- pr oof  encl osur es ar e t ypi cal l y unavai l abl e.

**************************************************************************

Install the control panel for the alarm system in a [NEMA 4 rated 
enclosure in accordance with NEMA 250] [standard industrial enclosure].  
Panel doors must swing left or right.

2.3.1.2.1   Audible Alarm

**************************************************************************
NOTE:  I f  speaker s ext er nal  t o t he panel  ar e 
necessar y,  i ndi cat e t hei r  l ocat i on on t he dr awi ngs.

**************************************************************************

Panel must have [internal] [external] speakers that produce a buzzer sound 
of [70] [_____] decibels or greater in the event of a detected alarm 
condition.

2.3.1.2.2   Visual Alarm

Panel must have a visual alarm that illuminates in the event of a detected 
alarm condition.  The visual alarm must include either individual lights 
for each alarm condition or must include a single light and a liquid 
crystal display (LCD) panel that displaces information regarding each 
alarm condition.

2.3.1.2.3   Acknowledge Switch

Panel must have a manual acknowledge switch that will deactivate the 
audible alarm.  The acknowledge switch must not deactivate subsequent 
audible alarms unless depressed manually again for each occurrence.  Under 
no circumstance must this acknowledgement switch extinguish the visual 
alarms until the alarm condition has been corrected.  The acknowledge 
switch must be an integral component located on the front of the control 
panel.  The switch must be a [push button] [key switch].

2.3.1.2.4   Test Pushbutton

Panel must have a manual test pushbutton that will enable operators to 
verify that the panel is powered, and the visual and audible alarms are 
working properly.

2.4   MATERIALS

2.4.1   Piping

Pipe shall be of the sizes indicated and shall conform to the requirements 
Specified.

2.4.1.1   Poly Vinyl Chloride (PVC) Pipe

Submit the pipe manufacturer's resin certification, indicating the cell 
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classification of PVC used to manufacture the pipe, prior to installation 
of the pipe.

2.4.1.1.1   Type PSM PVC Pipe

ASTM D3034, Type PSM, maximum SDR 35, produced from PVC certified by the 
Manufacturer as meeting the requirements of ASTM D1784, minimum cell class 
12454-B.

2.4.1.1.2   Profile PVC Pipe

ASTM F794, Series 46, produced from PVC certified by the Manufacturer as 
meeting the requirements of ASTM D1784, minimum cell class 12454-B.

2.4.1.1.3   Smooth Wall PVC Pipe

ASTM F679 produced from PVC certified by the Manufacturer as meeting the 
requirements of ASTM D1784, minimum cell class 12454-B.

2.4.1.1.4   Corrugated PVC Pipe

ASTM F949 produced from PVC certified by the Manufacturer as meeting the 
requirements of ASTM D1784, minimum cell class 12454-B.

2.4.1.2   Polyethylene (PE) Pipe

Submit the pipe manufacturer's resin certification, indicating the cell 
classification of PE used to manufacture the pipe, prior to installation 
of the pipe.  The minimum cell classification for polyethylene plastic 
shall apply to each of the seven primary properties of the cell 
classification limits in accordance with ASTM D3350.

2.4.1.2.1   Smooth Wall PE Pipe

ASTM F714, maximum DR of 21 for pipes  80 to 600 mm  3 to 24 inches  in 
diameter and maximum DR of 26 for pipes  650 to 1200 mm  26 to 48 inches  in 
diameter.  Pipe shall be produced from PE certified by the resin producer 
as meeting the requirements of ASTM D3350, minimum cell class 335434C.

2.4.1.2.2   Corrugated PE Pipe

**************************************************************************
NOTE:   Cor r ugat ed PE pi pe cul ver t s and st or m dr ai ns 
shal l  not  be i nst al l ed beneat h ai r f i el d pavement s 
unl ess appr oved i n wr i t i ng by t he maj or  command.   
Type S pi pe has a f ul l  c i r cul ar  cr oss- sect i on,  wi t h 
an out er  cor r ugat ed pi pe wal l  and a smoot h i nner  
l i ner .   Type C pi pe has a f ul l  c i r cul ar  
cr oss- sect i on,  wi t h a cor r ugat ed sur f ace bot h i nsi de 
and out si de.   Cor r ugat i ons may be ei t her  annul ar  or  
helical.

**************************************************************************

AASHTO M 294Type [S] [C].  For slow crack growth resistance, acceptance of 
resins shall be determined by using the notched constant ligament-stress 
(NCLS) test meeting the requirements of AASHTO M 294.  Pipe walls shall 
have the following properties:
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Nominal Size  (mm)  (inch) Minimum Wall Area  (square
mm/m) (square in/ft)

Minimum Moment of Inertia
of Wall Section  (mm to the

4th/mm)  (in. to the 4th/in.)

300  12 3200  1.5 390  0.024

375  15 4000  1.91 870  0.053

450  18 4900  2.34 1020  0.062

600  24 6600  3.14 1900  0.116

750  30 8300  3.92 2670  0.163

900  36 9500  4.50 3640  0.222

1050  42 9900  4.69 8900  0.543

1200  48 10,900  5.15 8900  0.543

1350  54 12,000  5.67 13,110  0.800

1500  60 13,650  6.45 13,110  0.800

2.4.1.2.3   Profile Wall PE Pipe

ASTM F894, RSC 160, produced from PE certified by the resin producer as 
meeting the requirements of ASTM D3350, minimum cell class 334433C.  Pipe 
walls shall have the following properties:

Nominal Size  (mm)  
(inch)

Minimum Wall Area  
(square mm/m)  
(square in/ft)

Minimum Moment of Inertia of Wall Section  
(mm to the 4th/mm)  (in to the 4th/in)

Cell Class 334433C Cell Class 335434C

450  18 6300  2.96 850  0.052 620  0.038

525  21 8800  4.15 1150  0.070 840  0.051

600  24 9900  4.66 1330  0.081 970  0.059

675  27 12,500  5.91 2050  0.125 1490  0.091

750  30 12,500  5.91 2050  0.125 1490  0.091

825  33 14,800  6.99 2640  0.161 2160  0.132

900  36 17,100  7.81 3310  0.202 2700  0.165

1050  42 16,500  8.08 4540  0.277 3720  0.227

1200  48 18,700  8.82 5540  0.338 4540  0.277

2.4.1.3   Steel Reinforced Polyethylene (SRPE) Pipe

SRPE pipe will meet the requirements of ASTM F2562/F2562M  200 - 3000 mm  8 
- 120 inch  diameter pipe and AASHTO MP 20(300 - 1525  (12 - 60 inch  
diameter pipe).
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2.4.1.4   Polypropylene (PP) Pipe

Double wall and triple wall pipe with a diameter of  300 to 1525 mm  12 to 
60 inches  shall meet the requirements of ASTM F2736, ASTM F2764/F2764M , or 
ASTM F2881/F2881M .

2.5   ACCESSORIES

2.5.1   Stick Gauge

**************************************************************************
NOTE:   Pr ovi de each t ank wi t h a st i ck gauge and t ank 
cal i br at i on char t .   Pr ovi de a mi ni mum of  one 
addi t i onal  gauge f or  each t ank.

**************************************************************************

For each tank, provide [2] [_____] wooden stick gauges.  Gauge length must 
allow the measurement of the entire level in the corresponding tank.  
Gauges must be compatible with the fuel to be measured (no swelling or 
damage from fuel contact).  Provide gauge with non-sparking caps on each 
end.  Mark gauges in  m/mm in 1 mm increments  feet/inches in 1/16 inch 
increments .  Marking must be embossed into the stick and painted in a 
contrasting color impervious to water and hydrocarbon products.

2.5.2   Manual Interstitial Space Monitoring Equipment

Provide all equipment and materials required to monitor the interstitial 
space.

2.5.2.1   Dip Stick

Provide [2] [_____] dipsticks for manual interstitial space monitoring.

2.5.3   Tank Strapping Table

**************************************************************************
NOTE:   Pr ovi de each t ank wi t h a t ank cal i br at i on 
chart.

Ref er ence API  MPMS 2. 2E i s f or  hor i zont al  t ank 
appl i cat i ons.   For  t anks smal l er  t han 19, 000 L 5, 000 
gallons ,  choose t ank manuf act ur er  cer t i f i ed 
st r appi ng t abl es.

**************************************************************************

Furnish [2] [_____] API MPMS 2.2E  [tank manufacturer] certified strapping 
tables (calibration charts) for each tank.  One of the tables must 
indicate the liquid volume in liters for each 1 mm of tank depth and the 
other in gallons for each 1/16 inch of tank depth.  Strapping table 
volumes for all tanks  19,000 liters  5,000 gallons  and larger must be 
determined using physical measurements and not calculated values.  For 
each tank, provide an electronic media file of each strapping table.[  For 
tanks larger than  19,000 L  5,000 gallons  tank strapping must be performed 
after installation at the site.]

2.5.4   Concrete Anchor Bolts

Concrete anchors must conform to ASTM A307, Grade C, hot-dipped galvanized.
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2.5.5   Bolts and Studs

Carbon steel bolts and studs must conform to ASTM A307, Grade B, 
hot-dipped galvanized.  Stainless steel bolts and studs that conform to 
ASTM A193/A193M , Grade 8.

2.5.6   Nuts

Carbon steel nuts must conform to ASTM A563, Grade A, hex style, 
hot-dipped galvanized.  Stainless steel nuts must conform to 
ASTM A194/A194M , Grade 8.

2.5.7   Washers

Provide flat circular washers under each bolt head and each nut.  Washer 
materials must be the same as the connecting bolt and nut.  Carbon steel 
washers must conform to ASTM F844, hot-dipped galvanized.  Stainless steel 
washers must conform to ASTM A194/A194M , Grade 8.

2.5.8   Street Manhole Assembly

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  st r eet  manhol e 
assembl i es ar e addr essed i n t he Ci v i l  speci f i cat i ons.

St yl e A f r ames ar e f or  manhol es up t o 760 mm 30 
inches  i n di amet er .   St y l e B f r ames ar e f or  manhol es 
between  915 and 1070 mm 36 and 42 i nches i n di amet er .

**************************************************************************

Round street manhole frames and covers must be the straight traffic type.  
Frames and covers must be constructed of [cast steel in accordance with 
ASTM A27/A27M, grade 60-30 as a minimum] [cast iron in accordance with 
ASTM A48/A48M] [aluminum in accordance with ASTM B26/B26M] [or] [a 
engineered lightweight laminate material ].[  Covers must be the solid 
plate type with a checker pattern.]  Covers must form a watertight seal 
with the manhole frame to prevent surface water inflow.  Frame and cover 
assembly must be rated to withstand H-20 highway loading as defined by 
AASHTO HB-17.

PART 3   EXECUTION

3.1   INSTALLATION

**************************************************************************
NOTE:   Dur i ng desi gn,  l ayout  syst em component s t o 
al l ow adequat e access f or  r out i ne mai nt enance.   Do 
not  r el y sol el y on t he Cont r act or  t o make t hese 
j udgment s.   Show access door s wher e appl i cabl e f or  
maintenance.

**************************************************************************

Install work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Handle storage tanks with 
extreme care to prevent damage during placement and install in accordance 
with the manufacturer's installation instructions and NFPA 30 .  Inspect 
the exterior surface of each tank for obvious visual damage prior to and 
during the placement of each storage tank.  Repair surface damage to a 
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storage tank according to manufacturer's requirements before proceeding 
with the system installation.  Provide the termination of fill lines 
within a tank with an antisplash deflector.  Provide nylon dielectric 
bushings on pipe connections to a steel tank.

3.1.1   Underground Storage Tank

Install underground storage tanks in accordance with API RP 1615  except as 
modified herein.  Place tank on a  3 mm per 30 mm  1/8 inch per foot  slope 
with the fill point at the low end and the vent connection at the high 
end.  Locate tank so that discharge pipes slope up uniformly toward the 
outlet.  Install containment sumps prior to any backfill being added above 
the storage tanks.

3.1.1.1   Steel Underground Storage Tank Handling

Store, handle, and place externally coated steel tanks with care and in a 
manner that will minimize damage to the coating and will not reduce its 
protective value.  Place coated tanks in position carefully and with a 
minimum of handling.  Prior to backfilling a tank, visually inspect the 
tank exterior protective coating for damage.  Repair any damaged tank 
coating in accordance with the appropriate UL standard, UL 1746  or UL 58 .

3.1.1.2   Steel Underground Storage Tank Installation Procedures

**************************************************************************
NOTE:   Pr ovi de st r aps and anchor s desi gned t o 
pr event  f l ot at i on of  under gr ound t anks l ocat ed i n 
ar eas wi t h hi gh gr oundwat er  l evel  or  subj ect  t o 
f l oodi ng.   Pr ovi de el ect r i cal  i sol at i on st r i ps 
bet ween hol d- down st r aps and met al  t anks.   Anchor s 
may be concr et e anchor  s l ab under  t he t ank or  
concr et e deadmen.   Tai l or  par agr aph t o sui t  desi gn.   
Under gr ound st or age t anks occasi onal l y r el y on 
backf i l l  and t op sl ab t o hol d t he t ank i n pl ace i n 
addi t i on t o t he hol d down st r aps and concr et e 
deadmen.   When new or  exi st i ng USTs ar e exposed,  t he 
cont r act or  must  t ake st eps t o ensur e t he t ank 
r emai ns saf el y i n pl ace wi t hout  damage.   
Manuf act ur er ' s suggest i ons f or  i nst al l at i on of  new 
t anks must  be f ol l owed and used on exi st i ng t anks 
unt i l  t he t ank i s saf e f r om damage due t o a sudden 
or  s l ow i nf l ux of  wat er .   Exi st i ng hol d down st r aps 
must  be i nspect ed t o assur e t hey ar e adequat e f or  
hol di ng t he t ank i n pl ace and compr omi sed hol d downs 
r epor t ed t o t he Resi dent  Engi neer  wi t h a suggest ed 
sol ut i on.   The r ecommendat i ons of  API  1615 must  al so 
be f ol l owed.

**************************************************************************

[Set tank on a minimum of  150 mm  6 inches  of backfill material.  ][Anchor 
tank to a reinforced concrete anchor pad as indicated using manufacturer's 
supplied holddown straps.  Separate tank from an anchor pad by a minimum of
 300 mm  12 inches  of backfill material.  Coat metal straps, turnbuckles, 
anchors, and accessories to resist corrosion.  ]Uniformly place backfill 
material around the entire tank and extend to grade level.  Inspect tank 
cathodic protection anodes, if applicable, to ensure integrity during 
backfill operations.
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3.1.1.3   Fiberglass Underground Storage Tank Handling

Handle tank with extreme care to prevent damage during installation and 
transportation to the site.  Any damaged tank must be replaced or repaired 
and tested under direct supervision and advice of the tank manufacturer, 
using the manufacturer's written procedures.

3.1.1.4   Fiberglass Underground Storage Tank Installation Procedures

**************************************************************************
NOTE:   Pr ovi de st r aps and anchor s desi gned t o 
pr event  f l ot at i on of  under gr ound t anks l ocat ed i n 
ar eas wi t h hi gh gr oundwat er  l evel s or  subj ect  t o 
f l oodi ng.   Anchor s may be a concr et e anchor  s l ab 
under  t he t ank or  concr et e deadmen.   Tai l or  
par agr aph t o sui t  desi gn.   Under gr ound st or age t anks 
occasi onal l y r el y on backf i l l  and t op sl ab t o hol d 
t he t ank i n pl ace i n addi t i on t o t he hol d down 
st r aps and concr et e deadmen.   When new or  exi st i ng 
USTs ar e exposed,  t he cont r act or  must  t ake st eps t o 
ensur e t he t ank r emai ns saf el y i n pl ace wi t hout  
damage.   Manuf act ur er ' s suggest i ons f or  i nst al l at i on 
of  new t anks must  be f ol l owed and used on exi st i ng 
t anks unt i l  t he t ank i s saf e f r om damage due t o a 
sudden or  s l ow i nf l ux of  wat er .   Exi st i ng hol d down 
st r aps must  be i nspect ed t o assur e t hey ar e adequat e 
f or  hol di ng t he t ank i n pl ace and compr omi sed hol d 
downs r epor t ed t o t he Resi dent  Engi neer  wi t h a 
suggest ed sol ut i on.   The r ecommendat i ons of  API  1615 
must  al so be f ol l owed.

Use 12 i nches of  backf i l l  i n Mar yl and.   Mar yl and 
r equi r es 12 i nches of  backf i l l  under  a UST.

**************************************************************************

[Set tank on a minimum of[ 300 mm 12 inches ] [ 150 mm 6 inches ] of backfill 
material.  ][Anchor tank to a reinforced concrete anchor pad as indicated 
through the use of manufacturer's supplied holddown straps.  Separate tank 
from an anchor pad by a minimum of  300 mm  12 inches  of backfill material.]  

3.1.2   System Components

Properly level, align, and secure system components in place in accordance 
with manufacturer's instructions.  Provide supports for system components, 
appurtenances, and pipe as required.  Install anchors, bolts, nuts, 
washers, and screws where required for securing the work in place.  Sizes, 
types, and spacing of anchors and bolts not indicated or specified must be 
as required for proper installation.

3.2   FIELD QUALITY CONTROL

3.2.1   Underground Storage Tank Tightness Tests

**************************************************************************
NOTE:   Pneumat i c t est s ar e t he pr ef er r ed t ype of  
t i ght ness t est s.   Br i ne l evel  t est s wi l l  onl y be 
speci f i ed f or  Fi ber gl ass t anks.   Del et e t he 
i nappl i cabl e t est s.

**************************************************************************
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Perform a tightness test on each underground storage tank on-site just 
prior to their placement into the ground.  Pneumatically pressurize each 
storage tank's primary chamber to  35 kPa  5 psig  and monitor for a drop in 
pressure over a 2-hour period during which there must be no drop in 
pressure in the tank greater than that allowed for thermal expansion and 
contraction.  Following the successful completion of the primary chamber 
test, bleed the pressure from the primary chamber into the interstitial 
space.  Maintain this pressure while applying soapsuds or equivalent 
material over the exterior of the tank.  While applying the soapsuds, 
visually inspect the entire tank, including the bottom surfaces, for leaks 
(bubble formations).  Inspection of the bottom surfaces of a tank may be 
performed by rotating the tank; however, a tank must only be rotated in 
strict accordance with the manufacturer's recommendations.  Do not rotate 
a tank more than 90 degrees from the upright position.  During testing, 
install a pressure relief device that relieves at the tank manufacturer's 
suggested pneumatic pressure limit.  Gauges used in pneumatic tests must 
have a scale with a maximum limit of  103 kPa  15 psig .

3.2.1.1   Brine Level Test

In lieu of the pneumatic testing procedures described above, a brine level 
test may be performed on the interstitial space of double-walled 
Fiberglass tanks (not applicable to steel tanks).  For a brine level test, 
completely fill a Fiberglass tank's interstitial space with a brine 
solution.  Connect a riser pipe to the interstitial space that will allow 
the solution to rise within the riser at least  300 mm  12 inches .  After 
filling the interstitial space, the tank must set approximately 3 hours.  
Following the 3-hour period, measure and record the level of solution 
within the riser.  After a subsequent 4-hour period, again measure and 
record the level of solution within the riser.  If the level of solution 
within the interstitial decreases anytime during the test, the tank is 
considered leaking and therefore fails the test.

3.2.1.2   Repairs

Repair leaks discovered in either the primary chamber or the interstitial 
space in accordance with the tank manufacturer's instructions.  Following 
any tank repairs, re-test the tank until the tank successfully passes the 
testing requirements defined herein.

3.2.2   Tank Manufacturer's Tests

In addition to the tests required herein, perform any additional tests 
(i.e., leak tests) on each storage tank that are required by the tank 
manufacturer's written test procedures.  Manufacturer's tests that are 
redundant to tests already required by this specification will only be 
performed once per tank.  Repair all leaks discovered during the tests in 
accordance with manufacturer's instructions.  Following tank repairs, 
re-test the tank until the tank successfully passes the manufacturer's 
testing requirements.

3.2.3   Tank Inspection Reports

Prior to system commissioning, a certified inspector must inspect the 
completed underground tank in accordance with STI SP131  and deliver a full 
report to the Contracting Officer.  The report must include the tank data 
plate information and photograph of the tank data plate.  The paper and 
electronic copies of the report and UTMs must be provided to the 
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Contracting Officer for filing with the tank's "as-built drawings."  Refer 
to Section 01 45 00.00 20  QUALITY CONTROL for STI SP001 Inspector's 
Certification  requirements.

3.3   DEMONSTRATIONS

Conduct a training session for designated Government personnel in the 
operation and maintenance procedures related to the system components and 
systems specified herein.  Include pertinent safety operational procedures 
in the session as well as physical demonstrations of the routine 
maintenance operations.  Furnish instructors who are familiar with the 
installation/system components and systems, both operational and practical 
theories, and associated routine maintenance procedures.  The training 
session must consist of a total of [_____] hours of normal working time 
and must start after the system is functionally completed, but prior to 
final system acceptance.  Coordinate with the Contracting Officer prior to 
scheduling onsite training and agree on a proposed date for conducting the 
training session.  Notify the Contracting Officer at least 14 working days 
prior to the proposed training date.

3.4   Tank Fill Tests

Fill each storage tank to verify the tank level alarm system operates 
properly.  Stop filling each tank when the operation of all alarms is 
verified.  Correct and retest any problems with the level alarm system 
until alarms operate as specified herein.

        -- End of Section --
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