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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  gener al  equi pment  r equi r ed f or  
ai r cr af t  r ef uel i ng syst ems const r uct ed t o t he 
r equi r ement s of  t he DoD Type I I I / I V/ V,  and Cut  and 
Cover  Hydr ant  Ref uel i ng Syst em St andar ds.

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 Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   DoD Type I I I  syst ems must  conf or m t o St andar d 
Desi gn AW 078- 24- 28 PRESSURI ZED HYDRANT FUELI NG 
SYSTEM TYPE I I I .   DoD Type I V/ V syst ems must  conf or m 
t o St andar d Desi gn AW 078- 24- 29 PRESSURI ZED HYDRANT 
DI RECT FUELI NG SYSTEM TYPE I V/ V.  Cut  and Cover  
syst ems must  conf or m t o St andar d Desi gn AW 078- 24- 33 
UNDERGROUND VERTI CAL STORAGE TANKS CUT AND COVER.  
Fi el d f abr i cat ed ASTs must  conf or m t o AW 078- 24- 27 
ABOVEGROUND VERTI CAL STEEL TANKS WI TH FI XED 
ROOFS. St andar ds can be f ound on t he Whol e Bui l di ng 
Desi gn Gui de at  t he f ol l owi ng l ocat i on 
https://www.wbdg.org/ffc/dod/non-cos-standards .
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Subj ect  Mat t er  Exper t  ( SME)  i s def i ned as Ser vi ce 
Headquar t er s Subj ect  Mat t er  Exper t s:  Ai r  For ce  -  
The Ai r  For ce Fuel s Faci l i t i es Subj ect  Mat t er  Exper t  
( HQ AFCEC/ COS) ,  Ar my  -  Headquar t er s,  U. S.  Ar my 
Cor ps of  Engi neer s,  POL- MCX Faci l i t i es Pr oponent  
( CECW- EC)  t hr ough t he Ar my Pet r ol eum Cent er  ( APC) ,  
Navy/ Mar i ne Cor ps -  NAVFAC POL Faci l i t y  Subj ect  
Mat t er  Exper t  ( NAVFAC EXWC,  CI 11) .

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

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 s i 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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   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.

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  RP 1615 ( 2011)  I nst al l at i on of  Under gr ound 
Pet r ol eum St or age Syst ems

ASME I NTERNATI ONAL ( ASME)

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASME BPVC SEC VI I I  D1 ( 2017)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASTM I NTERNATI ONAL ( ASTM)

ASTM C827/ C827M ( 2016)  St andar d Test  Met hod f or  Change i n 
Hei ght  at  Ear l y Ages of  Cyl i ndr i cal  
Speci mens of  Cement i t i ous Mi xt ur es
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ASTM D1655 ( 2018a)  St andar d Speci f i cat i on f or  
Avi at i on Tur bi ne Fuel s

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

NFPA 30 ( 2018)  Fl ammabl e and Combust i bl e Li qui ds 
Code

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS3275 ( 2009;  Rev C)  Sheet ,  Acr yl oni t r i l e 
But adi ene ( NBR)  Rubber  and Non- Asbest os 
Fi ber  Fuel  and Oi l  Resi st ant

STEEL TANK I NSTI TUTE ( STI )

STI  010- 50- 1000 ( 2011)  Speci f i cat i on and Manual  f or  
Ext er nal  Cor r osi on Pr ot ect i on of  
Under gr ound St eel  St or age Tanks

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-5624 ( 2016;  Rev W)  Tur bi ne Fuel ,  Avi at i on,  
Gr ades JP- 4 and JP- 5

MIL-DTL-83413 ( 2012;  Rev C;  AMD 1 2017)  Connect or s and 
Assembl i es,  El ect r i cal ,  Ai r cr af t  
Gr oundi ng,  Gener al  Speci f i cat i on f or

MIL-DTL-83413/4 ( 2014;  Rev E)  Connect or s and Assembl i es,  
El ect r i cal ,  Ai r cr af t  Gr oundi ng:  Pl ugs,  f or  
Types I  and I I  Gr oundi ng Assembl i es

MIL-DTL-83413/7 ( 2015;  Rev F;  Am 1 2016)  Connect or s and 
Assembl i es,  El ect r i cal ,  Ai r cr af t  Gr oundi ng 
Cl amp Connect or  f or  Types I  and I I I  
Gr oundi ng Assembl i es,  Cl i p,  El ect r i cal

MIL-PRF-4556 ( 1998;  Rev F;  Am 1 1999;  CANC Not i ce 1 
2011)  Coat i ng Ki t ,  Epoxy,  f or  I nt er i or  of  
St eel  Fuel  Tanks

MIL-STD-130 ( 2007;  Rev N;  Change 1 2012)  
I dent i f i cat i on Mar ki ng of  U. S.  Mi l i t ar y 
Property

MIL-STD-161 ( 2005;  Rev G;  Not i ce 1 2010)  
I dent i f i cat i on Met hods f or  Bul k Pet r ol eum 
Pr oduct s Syst ems I ncl udi ng Hydr ocar bon 
Mi ssi l e Fuel s
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U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 50696 ( 2016;  Rev D)  Reel s,  St at i c Di schar ge,  
Gr oundi ng,  50 and 75 Foot  Cabl e Lengt hs

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

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

40 CFR 280 Techni cal  St andar ds and Cor r ect i ve Act i on 
Requi r ement s f or  Owner s and Oper at or s of  
Under gr ound St or age Tanks ( UST)

UNDERWRI TERS LABORATORI ES ( UL)

UL 142 ( 2006;  Repr i nt  Jul  2013)  St eel  Abovegr ound 
Tanks f or  Fl ammabl e and Combust i bl e Li qui ds

UL 2085 ( 1997;  Repr i nt  Sep 2010)  Pr ot ect ed 
Abovegr ound Tanks f or  Fl ammabl e and 
Combust i bl e Li qui ds

UL 58 ( 2018)  UL St andar d f or  Saf et y St eel  
Under gr ound Tanks f or  Fl ammabl e and 
Combust i bl e Li qui ds

1. 2   ADMI NI STRATI VE REQUI REMENTS

Submi t  det ai l  dr awi ngs consi st i ng of  i l l ust r at i ons,  schedul es,  per f or mance 
char t s,  i nst r uct i ons,  br ochur es,  di agr ams,  and ot her  i nf or mat i on t o 
i l l ust r at e t he r equi r ement s and oper at i on of  t he equi pment  and syst ems.   
Pr ovi de t he dr awi ngs as one package wi t h t he desi gn anal ysi s.   Shop 
f abr i cat i on dr awi ngs must  i ncl ude t ype of  mat er i al ,  conf i gur at i on,  
t hi ckness,  and necessar y det ai l s  of  const r uct i on of  t he st eel  t ank and 
vaul t .   Shop dr awi ngs must  al so show t he st eel  gr at i ng and suppor t s.   
Submi t  Manuf act ur er ' s Cat al og Dat a and Cer t i f i cat es of  Compl i ance.   
Oper at i on and mai nt enance i nf or mat i on must  be submi t t ed f or  t he equi pment  
i t ems or  syst ems l i s t ed i n PART 2.   Aut omat i c pump cont r ol s must  i ncl ude 
st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  oper at i on,  and 
shut down.   Ref er  t o Sect i on 01 78 23. 33 OPERATI ON AND MAI NTENANCE MANUALS 
FOR AVI ATI ON FUEL SYSTEMS f or  t he i nf or mat i on t o be submi t t ed f or  var i ous 
t ypes of  equi pment  and syst ems.

1. 3   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  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 
desi gnat 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 .
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For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  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 
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"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
em 385

Met er s;  G[ ,  [ _____] ]

Vent ur i  Tubes;  G[ ,  [ _____] ]

Wat er  Dr aw- Of f  Syst em;  G[ ,  [ _____] ]

Tr uck Of f l oad Syst em;  G[ ,  [ _____] ]

Oper at i ng Tank Vent ;  G[ ,  [ _____] ]

Hydr ant  Out l et  Pi t s and I sol at i on Val ve Pi t s;  G[ ,  [ _____] ]

Hi gh Poi nt  Vent  and Low Poi nt  Dr ai n Pi t s;  G[ ,  [ _____] ]

Under gr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Abovegr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Bowser  Pumpof f  Pump;  G[ ,  [ _____] ]
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Jockey Pump;  G[ ,  [ _____] ]

Pumphouse Dr ai n Pump;  G[ ,  [ _____] ]

Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pr essur e Gauges;  G[ ,  [ _____] ]

Aut omat i c Pump Cont r ol s;  G[ ,  [ _____] ]

Met er s;  G[ ,  [ _____] ] .

Under gr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Abovegr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Tr uck Of f l oad Syst em;  G[ ,  [ _____] ] .

Oper at i ng Tank Vent ;  G[ ,  [ _____] ] .

Hydr ant  Out l et  Pi t s and I sol at i on Val ve Pi t s;  G[ ,  [ _____] ]

Hi gh Poi nt  Vent  and Low Poi nt  Dr ai n Pi t s;  G[ ,  [ _____] ]

Oper at i ng Tank Level  I ndi cat or ;  G[ ,  [ _____] ]

Oper at i ng Tank Level  Swi t ches;  G[ ,  [ _____] ]

Wat er  Dr aw- Of f  Syst em;  G[ ,  [ _____] ]

Vent ur i  Tubes;  G[ ,  [ _____] ] .

Bowser  Pumpof f  Pump;  G[ ,  [ _____] ]

Jockey Pump;  G[ ,  [ _____] ]

Pumphouse Dr ai n Pump;  G[ ,  [ _____] ]

Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Leak Det ect i on Moni t or ;  G[ ,  [ _____] ]

Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

Coat i ng Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Syst em Suppl i er ;  G[ ,  [ _____] ]
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Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Aut omat i c Pump Cont r ol s;  G[ ,  [ _____] ]

Under gr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Abovegr ound Pr oduct  Recover y Tank and Accessor i es;  G[ ,  [ _____] ]

Tr uck Of f l oad Syst em;  G[ ,  [ _____] ]

Oper at i ng Tank Vent ;  G[ ,  [ _____] ] .

Oper at i ng Tank Level  I ndi cat or ;  G[ ,  [ _____] ]

Wat er  Dr aw- of f  Syst em;  G[ ,  [ _____] ] .

Bowser  Pumpof f  Pump;  G[ ,  [ _____] ]

Jockey Pump;  G[ ,  [ _____] ]

Pumphouse Dr ai n Pump;  G[ ,  [ _____] ]

Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

Submi t  t he f ol l owi ng dat a f or  appr oval :

a.   Cer t i f i cat i on st at i ng t hat  t he syst em suppl i er  has pr ovi ded and 
i nst al l ed at  l east  f i ve PLC- based pump cont r ol  syst ems i n t he l ast  f i ve 
year s,  f or  aut omat i c cycl i ng of  pumps based upon var yi ng di spensi ng 
demands,  ut i l i z i ng mul t i pl e pumps.  These syst ems must  be f or  di spensi ng 
j et  f uel .

b.   Cer t i f i cat i on t hat  s i x syst ems have been successf ul l y  oper at ed over  t he 
l ast  t hr ee year s and ar e cur r ent l y i n ser vi ce.

c.   Pr oj ect  names,  l ocat i ons,  syst em descr i pt i on,  and i t ems pr ovi ded at  
t hese i nst al l at i ons.   I ncl ude user  poi nt - of - cont act  and cur r ent  
t el ephone number s.

PART 2   PRODUCTS

2. 1   MATERIALS

Mat er i al s of  const r uct i on must  be st ai nl ess st eel ,  al umi num or  nonf er r ous 
mat er i al  except  met er  case may be st eel  wi t h el ect r ol yses ni ckel  pl at ed 
i nt er nal s coat ed t o 0. 075 mm 3 mi l  t hi ckness.   No f er r ous or  z i nc- coat ed 
mat er i al  br onze,  br ass or  ot her  copper  bear i ng al l oys must  be used i n 
cont act  wi t h t he f uel .
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2. 1. 1   Types of  Fuel

**************************************************************************
NOTE:  Sel ect  t ype of  f uel  and i nser t  expect ed 
t emper at ur e ext r emes.

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

Component s must  be sui t abl e f or  use wi t h [ F- 24 t ur bi ne f uel  ( Jet  A wi t h 
addi t i ves FSI I ,  CI / LE,  and SDA) ;  speci f i c  gr avi t y 0. 81 at  16 degr ees C 60 
degr ees F;  v i scosi t y 1. 62 CS at  16 degr ees C 60 degr ees F;  Rei d vapor  
pr essur e l ess t han 0. 35 kPa 0. 05 psi ,  ASTM D1655] [ JP- 4 t ur bi ne f uel ;  
speci f i c  gr avi t y  0. 76 at  16 degr ees C 60 degr ees F;  v i scosi t y 0. 92 CS at  16 
degr ees C 60 degr ees F;  Rei d vapor  pr essur e 14 t o 21 kPa 2 t o 3 psi ,  
MIL-DTL-5624 ] [ JP- 5 t ur bi ne f uel ;  speci f i c  gr avi t y 0. 82 at  16 degr ees C 60 
degr ees F;  v i scosi t y 1. 62 CS at  16 degr ees C 60 degr ees F;  Rei d Vapor  
pr essur e l ess t han 0. 35 kPa 0. 05 psi ,  MIL-DTL-5624 ] .   Component s t o be ANSI  
Cl ass 150 (  1920 kPa at  38 degr ees C 275 PSI G at  100 degr ees F. )  unl ess 
not ed ot her wi se.   Component s t o be sui t abl e f or  out s i de,  unshel t er ed 
l ocat i on,  and t o f unct i on nor mal l y i n ambi ent  t emper at ur es bet ween [ _____]  
degr ees C F and [ _____]  degr ees C F.

2. 1. 2   Composi t i on of  Mat er i al s

Mat er i al s i n cont act  wi t h t he f uel  must  be noncor r osi ve.   No zi nc- coat ed 
met al s,  br ass,  br onze,  i r on,  l ead or  l ead al l oys,  copper  or  copper  al l oys,  
or  ot her  l i ght  met al  al l oys cont ai ni ng mor e t han 4 per cent  copper  must  be 
used i n cont act  wi t h t he f uel .

2. 1. 3   Gaskets

Gasket s must  be i n accor dance wi t h Sect i on 33 52 43. 13 AVI ATI ON FUELI NG 
PIPING.

2. 1. 4   Bol t s and Nut s

Bol t s and nut s must  be i n accor dance wi t h Sect i on 33 52 43. 13 AVI ATI ON 
FUELI NG PI PI NG.

2. 2   EQUI PMENT AND MATERI AL

2. 2. 1   General

Al l  i t ems of  equi pment  and mat er i al  must  be new and of  t he best  qual i t y  
used f or  t he pur pose i n commer ci al  pr act i ce and must  be pr oduct s of  
r eput abl e manuf act ur er s.   Each maj or  component  of  equi pment  must  have t he 
manuf act ur er ' s name,  addr ess and cat al og number  on a pl at e secur el y af f i xed 
i n a conspi cuous pl ace.   The namepl at e of  a di st r i but i ng agent  onl y wi l l  
not  be accept abl e.   The gear s,  coupl i ngs,  pr oj ect i ng set  scr ews,  keys and 
ot her  r ot at i ng par t s l ocat ed so t hat  any per son may come i n c l ose pr oxi mi t y 
t her et o must  be f ul l y  encl osed or  pr oper l y guar ded.   Equi pment ,  assembl i es 
and par t s must  be mar ked f or  i dent i f i cat i on i n accor dance wi t h MIL-STD-130  
and MIL-STD-161 .   Pump and f i l t er  vessel  number s must  be as i ndi cat ed on 
t he dr awi ngs.   I n addi t i on,  f i l t er  vessel s must  i ncl ude st enci l ed or  
embossi ng t ape l et t er s 19 t o 25 mm3/ 4 t o 1 i nch t al l  whi ch i ndi cat e el ement  
number s,  dat e el ement  changed,  due dat e of  t he next  el ement  change,  and 
maxi mum di f f er ent i al  pr essur e.   I dent i f i cat i on ( I D)  t ags made of  br ass,  
st ai nl ess st eel ,  or  engr aved anodi zed al umi num,  i ndi cat i ng val ve number  and 
nor mal l y open ( NO)  or  nor mal l y c l osed ( NC)  must  be i nst al l ed on val ves.   
Tags must  be 35 mm 1- 3/ 8 i nch mi ni mum di amet er ,  and mar ki ng must  be st amped 
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or  engr aved.   I ndent at i ons must  be bl ack,  f or  r eadi ng c l ar i t y.   Tags must  
be at t ached t o val ves wi t h No 12 AWG,  copper  wi r e,  st ai nl ess or  al umi num 
hangi ng wi r es,  or  chr ome- pl at ed beaded chai n desi gned f or  t hat  pur pose.

2. 2. 2   Supplier

Si nce t he pump cont r ol  syst em,  i ncl udi ng but  not  l i mi t ed t o pump cont r ol  
panel ,  vent ur i  t ubes,  t r ansmi t t er s,  f l ow swi t ches,  f uel i ng syst em pumps,  
al l  f i el d i nst r ument at i on,  t i ght ness moni t or i ng syst em,  and cont r ol  val ves 
wi t h al l  har dwar e and sof t war e,  i s  an i nt egr at ed syst em i t  must  be 
f ur ni shed by a s i ngl e syst ems suppl i er  r egul ar l y engaged i n t he suppl y i ng 
of  t hi s equi pment .   Syst em Suppl i er  must  be a company whose r egul ar ,  
nor mal ,  and pr i mar y busi ness i s r epr esent i ng manuf act ur er s i n t he 
di st r i but i on and st ar t - up of  avi at i on f uel i ng f aci l i t i es,  and have no 
af f i l i at i on wi t h t he Cont r act or  ot her  t han as a sel l er  t o t he Cont r act or .   
Suppl i er  must  pr ovi de al l  equi pment  and appur t enances r egar dl ess of  
manuf act ur e,  be a f act or y aut hor i zed cer t i f i ed r epr esent at i ve,  and be 
r esponsi bl e t o t he Cont r act or  f or  sat i sf act or y oper at i on of  t he ent i r e 
syst em,  and must  over see t he i nst al l at i on of  t he equi pment .   Subst i t ut i ons 
of  f unct i ons speci f i ed wi l l  not  be accept abl e.   The Cont r act or  and t he 
Syst em Suppl i er  must  be pr esent  at  t he syst em commi ssi oni ng,  and must  
coor di nat e and schedul e t he wor k  dur i ng const r uct i on,  t est i ng,  
cal i br at i on,  and accept ance of  t he syst em.   The Syst em Suppl i er  must  be 
on- si t e wi t h t hei r  mechani cal  and cont r ol  per sonnel  t o super vi se and assi st  
t he cont r act or  dur i ng pr e- commi ssi oni ng check- out  of  t he mechani cal  syst ems 
and cont r ol  syst ems,  i ni t i al  f uel  r ecei pt ,  i ni t i al  f i l l i ng,  hydr ost at i c 
t est i ng,  pi ggi ng,  f l ushi ng,  c l eani ng,  Equi pment  Test s,  Per f or mance Test i ng,  
and t r ai ni ng al l  f or  t he owner ' s r epr esent at i ves.  The Syst em Suppl i er  must  
be r esponsi bl e t o t he Cont r act or  f or  schedul i ng al l  Cont r act or ,  
Sub- cont r act or ,  and manuf act ur er ' s ser vi ce per sonnel  dur i ng syst em 
st ar t - up,  Equi pment  Test s,  Per f or mance Test i ng,  and t r ai ni ng.

2. 3   ELECTRI CAL EQUI PMENT

Mot or s,  manual  or  aut omat i c mot or  cont r ol  equi pment  except  wher e i nst al l ed 
i n mot or  cont r ol  cent er s,  and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he 
oper at i on speci f i ed her ei n must  be pr ovi ded under  t hi s sect i on i n 
accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Any wi r i ng 
r equi r ed f or  t he oper at i on speci f i ed her ei n,  but  not  shown on t he 
el ect r i cal  pl ans,  must  be pr ovi ded under  t hi s sect i on i n accor dance wi t h 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 4   PRESSURE GAUGES

**************************************************************************
NOTE:   For  ar ct i c condi t i ons ( l ess t han - 50 deg F)  
gauges must  be i mmer sed ( f i l l ed)  wi t h s i l i cone.

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

Pr essur e gauges must  conf or m t o ASME B40. 100 wi t h met al  cases and 100 mm 
4- i nch di amet er  whi t e di al s.   Gauges must  be bot t om connect ed,  wi t hout  back 
f l anges.   A pul sat i on dampener ,  adj ust abl e t o t he degr ee of  dampeni ng 
r equi r ed,  must  be pr ovi ded f or  each gauge.   Range of  gauges must  be as 
i ndi cat ed.   A bal l  val ve must  be pr ovi ded f or  each pr essur e gauge.   [ Gauges 
must  have al l  par t s i mmer sed i n s i l i cone oi l .   ] Gauges must  be l abel ed wi t h 
t he cal i br at i on dat e.
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2. 4. 1   Qui ck Di sconnect

I f  i ndi cat ed on dr awi ngs pr ovi de qui ck di sconnect  on pr essur e gauge.  Qui ck 
di sconnect s must  be doubl e shut - of f ,  dr y- br eak desi gn,  316 st ai nl ess st eel  
const r uct i on,  wi t h Fl uor ocar bon ( Vi t on)  seal s,  mi ni mum wor ki ng pr essur e of  
1000 psi g at  100° F. ,  wi t h ½"  f emal e NPT t hr eaded connect i ons f or  bot h 
coupl er  and adapt er ,  manuf act ur ed i n accor dance wi t h I SO 7241,  Ser i es B.   
The qui ck di sconnect  assembl y must  consi st  of  a coupl er ,  hal f  t o be 
connect ed t o t he pr essur e snubber  under  t he pr essur e gauge,  and a 
ni ppl e/ adapt er  hal f  t o be connect ed above t he pr essur e gauge i sol at i on bal l  
val ve.   The coupl er  and ni ppl e/ adapt er  ar e t o be pr ovi ded wi t h al umi num 
dust  caps t o pr ot ect  t he f i t t i ngs when t he gauge i s r emoved.

2. 5   AUTOMATI C PUMP CONTROLS

The pr essur e and f l ow t r ansmi t t er s speci f i ed i n t hi s par agr aph must  be 
obt ai ned f r om a s i ngl e suppl i er  of  such pr oduct s.   The same suppl i er  must  
al so f ur ni sh t he associ at ed vent ur i  t ubes and GPM met er .   The suppl i er  must  
be r esponsi bl e f or  f ur ni shi ng component s t hat  ar e compat i bl e and t hat  
oper at e as a syst em t o per f or m t he r equi r ed pump cont r ol  f unct i ons.   
Cont r ol  t ubi ng bet ween cont r ol s/ i nst r ument s and f uel  l i nes must  be 
i nst al l ed t o el i mi nat e ai r  ent r apment .   Cont r ol  t ubi ng must  be as speci f i ed 
i n Sect i on 33 52 43. 13 AVI ATI ON FUELI NG PI PI NG.   Each i t em of  equi pment  
speci f i ed her eaf t er  must  have manuf act ur er ' s aut hor i zed ser vi ce per sonnel  
pr esent  t o assi st  i n PERFORMANCE TESTI NG as speci f i ed i n Sect i on 33 08 53 
AVI ATI ON FUEL DI STRI BUTI ON SYSTEM START- UP.   I t ems speci f i ed under  t hi s 
par agr aph must  be submi t t ed f or  appr oval  concur r ent l y wi t h i t ems speci f i ed 
i n Sect i on 33 09 53 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM.

2. 5. 1   Pr essur e I ndi cat i ng Tr ansmi t t er s

Pr essur e i ndi cat i ng t r ansmi t t er s must  consi st  of  a capaci t ance sensor  
oper at i ng on a di f f er ent i al  i n pr essur e of  f uel  ( one si de bei ng open t o 
at mospher i c pr essur e) .   The out put  must  be a 4 -  20 mA dc,  l i near  s i gnal  
bet ween 0 -  100 per cent  of  t he i nput .   I t  s i mul t aneousl y wi l l  pr oduce a 
di gi t al  HART ( Hi ghway Addr essabl e Remot e Tr ansducer )  out put  s i gnal .   Loop 
power  must  be pr ovi ded f r om r emot e power  suppl y l ocat ed i n t he pump cont r ol  
panel  ( PCP) .

a.   Tr ansmi t t er  body must  be st ai nl ess st eel  wi t h st ai nl ess st eel  di aphr agm 
capsul e pr ocess connect i ng t o a 13 mm 1/ 2 i nch NPT.   Dr ai n and vent  
val ves t o be st ai nl ess st eel .   Accur acy must  be + 0. 20 per cent  of  
cal i br at ed span i ncl udi ng combi ned ef f ect s of  l i near i t y,  hyst er esi s and 
repeatability.

[ b.   One pr essur e i ndi cat i ng di al  must  be suppl i ed wi t h each pai r  of  
t r ansmi t t er s.   Pr essur e i ndi cat i ng di al s must  consi st  of  a bel l ows t ype 
pr essur e sensi ng el ement  oper at i ng on a di f f er ent i al  i n pr essur e of  
f uel  ( one si de bei ng open t o at mospher i c pr essur e)  and a mechani cal  
i ndi cat or  ( dr i ven by t he bel l ows uni t ) .   The bel l ows must  be dual  
opposed,  l i qui d f i l l ed,  r upt ur e- pr oof  t ype wi t h bel l ows movement  
conver t ed t o r ot at i on and t r ansmi t t ed by a t or que t ube.   Bel l ows 
housi ng must  be st ai nl ess st eel  and must  have a r at ed wor ki ng pr essur e 
of  not  l ess t han 3. MPa 500 psi  wi t h a mi ni mum di f f er ent i al  pr essur e 
r ange of  0 t o 1. 5 MPa 0 t o 250 psi .   Li qui d used t o f i l l  t he bel l ows 
must  be sui t abl e f or  t he expect ed mi ni mum ambi ent  t emper at ur e.   The 
i ndi cat i ng di al  must  be at  l east  150 mm 6 i nches i n di amet er  wi t h a 
weat her pr oof  gl ass cover .   The case must  be f i ni shed wi t h a weat her  
r esi st ant  epoxy r esi n enamel .   The i ndi cat i ng poi nt er  must  t r aver se a 
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270 degr ees ar c.   The scal es must  be gr aduat ed over  t he sel ect ed 
pr essur e r anges so t hat  t he pr essur e can be r ead i n kPa psi g.   
I ndi cat or  accur acy must  be 0. 75 per cent  of  f ul l  scal e.   Pr essur e 
i ndi cat i ng di al  must  be pr ovi ded wi t h sui t abl e over - r ange pr ot ect i on. ]

[ c.   Di spl ay at  t he pr essur e t r ansmi t t er  must  be LCD,  one per  each 
t r ansmi t t er .   The di gi t al  scal e must  be a 4 di gi t  LCD capabl e of  bei ng 
r ead i n l ow l i ght / no l i ght  condi t i ons.   I ndi cat or  scal e must  be i n kPa 
psig.]

**************************************************************************
NOTE:   Sel ect  t ype of  di spl ay per  di r ect i ons f r om 
t he SME.  

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

d.   Pr essur e t r ansmi t t er s must  be UL,  FM,  or  CSA l i s t ed f or  Cl ass 1,  
Di v i s i on 1,  Gr oup D hazar dous envi r onment  as def i ned by NFPA 70,  wi t h 
maxi mum t emper at ur e r at i ng T2D (  216 degr ees C 419 degr ees F) .   Each 
t r ansmi t t er  and di al  must  be suppl i ed wi t h a f act or y assembl ed t wo 
val ve st ai nl ess st eel  mani f ol d.   Vent  val ves must  be f ur ni shed on upper  
por t s of  each t r ansmi t t er  and di al .   Pr essur e t r ansmi t t er s and t he 
i ndi cat i ng di al  must  be sui t abl e f or  mount i ng on a 50 mm 2- i nch pi pe 
st and.   Compl et e i nst al l at i on must  be i n accor dance wi t h manuf act ur er ' s 
recommendations.

e.   Pr ovi de a HART ( Hi ghway Addr essabl e Remot e Tr ansducer )  pr ot ocol  
i nt er f ace handhel d cal i br at i on devi ce.   Communi cat or  t o be 
i nt r i nsi cal l y  saf e and have Cl ass 1,  Di v 1,  Gr oup C and D appr oval .   
Devi ce t o i ncl ude NI ST t r aceabl e modul es,  one 0 t o 3. 5 MPa 0- 500 psi g 
r ange,  one 0- 2000 wc,  and al so one pr ot ect i on modul e f or  open sensor  
bay.   Uni t  must  be f ur ni shed i n har d car r y i ng case and t o i ncl ude 250 
ohm shunt  f or  HART communi cat or ,  A900 HART t est  l ead k i t ,   1 MPa 145 
psi g pr essur e pump wi t h var i at or ,  l ow pr essur e f i t t i ngs and t ubi ng 
k i t .   Hand- hel d pump capabl e of  pr oduci ng a mi ni mum of  2 MPa 300 psi g 
pressure.

2. 5. 2   Fl ow Swi t ches

Swi t ches must  be act uat i ng vane t ype f l ow swi t ch wi t h s i ngl e adj ust abl e 
set - poi nt .   Swi t ches must  mount  on ASME B16. 5 Cl ass 150 r ai sed f ace 
f l ange.   Fl ange mat er i al  must  mat ch t he pi pi ng mat er i al  at  t hei r  connect i on 
t o t he syst em.   Pr ovi de snap act i on swi t ch mechani sm U. L.  l i s t ed f or  Cl ass 
I ,  Di v i s i on 1,  Gr oup D hazar dous l ocat i ons.   Swi t ches t o be doubl e pol e 
doubl e t hr ow ( DPDT) .   Swi t ch power  must  be 120 vol t s,  s i ngl e phase,  60 
her t z,  10 amps mi ni mum.  Uni t s i nst al l ed on 50 mm 2 i nch pi pi ng and smal l er  
may be t hr eaded.

2. 5. 3   Vent ur i  Tubes

a.   The vent ur i  t ubes must  be pr ovi ded i n conj unct i on wi t h Sect i on 33 09 53 
AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM.

b.   St ar t - up,  adj ust ment s and cal i br at i on,  and i nst r uct i on of  per sonnel  i n 
t he oper at i on and mai nt enance of  t he vent ur i  t ubes must  be consi der ed 
as a r equi r ed por t i on of  t he cont r ol s package.

**************************************************************************
NOTE:   Sel ect  t ype of  Fuel .

**************************************************************************
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c.   The vent ur i  t ubes must  be l ow l oss di f f er ent i al  pr essur e pr oducer s 
consi st i ng of  a shor t  housi ng pi ece and a f ul l y  machi ned,  cont our ed 
t hr oat  sect i on pr ovi di ng a r est r i c t i on at  t he cent er ,  wi t h bot h i nl et  
appr oach and exi t  havi ng geomet r i cal l y  symmet r i cal  cur ves.   They must  
be vel oci t y head,  i mpact ,  di f f er ent i al  pr oduci ng devi ces desi gned t o 
measur e di f f er ent i al  pr essur e of  [ F- 24 ] [ F- 35 ] [ JP- 4 ] [ JP- 5 ] [ JP- 8 ]  
f uel .   They must  be const r uct ed of  304L st ai nl ess st eel  wi t h ANSI  Cl ass 
150 f l anges on each end and be sui t abl e f or  oper at i on of  2 MPa 275 psi g 
at  212 degr ees C 100 degr ees F.   They must  be of  suf f i c i ent  t hi ckness 
t o wi t h- st and t he same st r esses as t he upst r eam and downst r eam pi pi ng.   
Each vent ur i  t ube must  have a mi ni mum of  f our  13 mm 1/ 2- i nch 
connect i ons.   An i ndi v i dual  head- capaci t y cur ve must  be f ur ni shed f or  
each vent ur i  t ube.

d.   Oper at i ng condi t i ons f or  t he vent ur i  t ubes must  be as f ol l ows:

**************************************************************************
NOTE:   Sel ect  based on Syst em and PUMP capaci t y.

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

( 1)   I ssue Vent ur i  Tube.   Mi ni mum i nl et - t o- t hr oat  di f f er ent i al  
pr essur e at  [ 144]  [ _____]  L/ s:  8 mm [ 2, 400]  [ _____]  gpm:   200 i n 
H2O.

( 2)   Ret ur n Vent ur i  Tube.   Mi ni mum i nl et - t o- t hr oat  di f f er ent i al
pr essur e at  [ 36]  [ _____]  L/ s:  8 mm [ 600]  [ _____]  gpm:  200 i n H2O.

( 3)   Vent ur i  t ubes di schar ge coef f i c i ent  " C"  t o be gr eat er  t han or  
equal  t o 0. 97 over  pi pe Reynol ds number  r ange bet ween 200, 000 and 
1, 000, 000 and must  be i ndependent  of  Bet a over  a Bet a r ange of  0. 4 
t o 0. 75.   Pr essur e l oss must  be l ess t han 24 per cent  of  
di f f er ent i al  pr essur e gener at ed by t he vent ur i  t ube.   
Repeat abi l i t y  of  t he di schar ge coef f i c i ent  " C"  must  be 2 per cent  
f or  Reynol ds number  r ange of  10, 000 t o 1, 000, 000.

( 4)   Pr ovi de t wo por t abl e GPM Met er s,  one f or  each si ze of  vent ur i .   
The met er s must  be compl et e wi t h val ves,  hoses and connect i ng 
di sconnect s,  and car r y i ng case.   The met er s must  have st ai nl ess 
st eel  bel l ows,  mount i ng br acket ,   3. 5 MPa 500 psi  swp,  150 mm6- i nch
 di al  wi t h 270 degr ees ar c.   Di al  must  r ead GPM Jet  Fuel .   Range 
of  scal e must  mat ch t he f l ow t r ansmi t t er  f or  i ssue and r et ur n.   
The vent ur i  manuf act ur er  must  pr ovi de t he por t abl e met er s wi t h t he 
vent ur i  i n or der  t o be compat i bl e.   The vent ur i  t ubes must  al so be 
pr ovi ded wi t h a sui t abl e t abl e t o conver t  i nches di f f er ent i al  
pr essur e t o L gal l ons per  mi nut e.

2. 5. 4   Di f f er ent i al  Pr essur e Tr ansmi t t er

Di f f er ent i al  pr essur e t r ansmi t t er  must  consi st  of  a capaci t ance sensor  
oper at i ng on a di f f er ent i al  i n pr essur e of  f uel .   The out put  must  be a 4 -  
20mA dc,  squar e r oot  s i gnal  bet ween a mi ni mum of  4 -  100 per cent  of  t he 
i nput .   I t  may be l i near  bet ween 0 -  4 per cent .   I t  s i mul t aneousl y wi l l  
pr oduce a di gi t al  HART ( Hi ghway Addr essabl e Remot e Tr ansducer )  out put  
s i gnal .   Loop power  must  be pr ovi ded f r om r emot e power  suppl y l ocat ed i n 
t he pump cont r ol  panel  ( PCP) .

a.   Tr ansmi t t er  body must  be st ai nl ess st eel  wi t h st ai nl ess st eel  di aphr agm 
capsul e pr ocess connect i ng t o a 13 mm 1/ 2 i nch NPT.   Dr ai n and vent  
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val ves t o be st ai nl ess st eel .   Accur acy must  be + 0. 20 per cent  of  
cal i br at ed span i ncl udi ng combi ned ef f ect s of  l i near i t y,  hyst er esi s and 
repeatability.

[ b.   One di f f er ent i al  pr essur e di al  must  be suppl i ed wi t h each pai r  of  
t r ansmi t t er s.   Di f f er ent i al  pr essur e di al  must  consi st  of  a bel l ows 
t ype pr essur e sensi ng el ement ,  oper at i ng on a di f f er ent i al  i n pr essur e 
of  f uel ,  and a mechani cal  i ndi cat or ,  dr i ven by t he bel l ows uni t .   The 
bel l ows must  be dual  opposed,  l i qui d f i l l ed,  r upt ur e- pr oof  t ype wi t h 
bel l ows movement  conver t ed t o r ot at i on and t r ansmi t t ed by a t or que 
t ube.   Di spl acement  of  bel l ows must  be 24, 000 cubi c mm 1. 5 cubi c i nches 
f or  f ul l  scal e t r avel .   Bel l ows housi ng must  be st ai nl ess st eel  and 
must  have a r at ed wor ki ng pr essur e of  not  l ess t han 3. 5 MPa 500 psi .   
Li qui d used t o f i l l  t he bel l ows must  be sui t abl e f or  t he expect ed 
mi ni mum ambi ent  t emper at ur e.   The i ndi cat i ng di al  must  be at  l east  150 
mm 6 i nches i n di amet er  wi t h a weat her pr oof  gl ass cover .   The case must  
be f i ni shed wi t h a weat her  r esi st ant  epoxy r esi n enamel .   The 
i ndi cat i ng poi nt er  must  t r aver se a 270 degr ee ar c.   The scal es must  be 
gr aduat ed over  t he sel ect ed pr essur e r anges so t hat  t he f l ow r at e can 
be accur at el y r ead i n L gal l ons per  mi nut e.   I ndi cat or  accur acy must  be 
0. 5 per cent  of  f ul l  scal e.   Di f f er ent i al  pr essur e i ndi cat i ng di al  must  
be pr ovi ded wi t h bui l t - i n pul sat i on damper  and sui t abl e over - r ange 
protection.]

**************************************************************************
NOTE:  Sel ect  t ype of  di spl ay per  di r ect i ons f r om SME.

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

[ c .   Di spl ay at  t he t r ansmi t t er  must  be LCD,  one per  each di f f er ent i al  
pr essur e t r ansmi t t er .  The di gi t al  scal e must  be a 4 di gi t  LCD,  capabl e 
of  bei ng r ead i n l ow l i ght / no l i ght  condi t i ons.   I ndi cat or  scal e must  
be i n L gal l ons per  mi nut e. ]

**************************************************************************
NOTE:   Sel ect  based on Syst em and Pump capaci t y.   
Syst ems gr eat er  t han 150 L/ s 2400 gpm r equi r e i ssue 
Vent ur i  Tube t o have l ow r ange ( 0- 95 L/ s ( 0- 1500 gpm
)  and hi gh r ange ( 0-  maxi mum syst em f l ow i n L/ s gpm)  
t r ansmi t t er s ver sus one si ngl e f ul l  r ange 
transmitter.

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

d.   Each vent ur i  t ube must  have t wo t r ansmi t t er s and one i ndi cat i ng di al  
per  f unct i on and must  be i nst al l ed as i ndi cat ed on t he dr awi ngs.   
Di f f er ent i al  pr essur e r anges must  be sel ect ed as necessar y t o oper at e 
i n conj unct i on wi t h associ at ed vent ur i  t ube:

( 1)   I ssue Vent ur i  Tube -  0 t o [ 144]  [ _____]  L/ s0 t o [ 2400]  [ _____]  GPM
 ( f ul l  r ange)

( 2)   Ret ur n Vent ur i  Tube -  0 t o [ 36]  [ _____]  L/ s0 t o [ 800]  [ _____]  GPM 
( f ul l  r ange)

[ e.   Di f f er ent i al  pr essur e t r ansmi t t er s must  be UL,  FM,  or  CSA l i s t ed f or  
Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous envi r onment  as def i ned by NFPA 70, 
wi t h maxi mum t emper at ur e r at i ng T2D (  215 degr ees C 419 degr ees F) .   
Each t r ansmi t t er  and i ndi cat i ng di al  must  be suppl i ed wi t h a f act or y 
assembl ed f i ve val ve st ai nl ess st eel  mani f ol d.   Vent  val ves must  be 
f ur ni shed on upper  por t s of  each t r ansmi t t er  and i ndi cat i ng di al .   
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Di f f er ent i al  pr essur e t r ansmi t t er s and t he i ndi cat i ng di al  must  be 
sui t abl e f or  mount i ng on a 50 mm 2- i nch pi pe st and.   Compl et e 
i nst al l at i on must  be i n accor dance wi t h manuf act ur er ' s r ecommendat i ons. ]

2. 5. 5   Pr essur e Sensor

Sensor  must  be UL,  FM,  or  CSA l i s t ed f or  Cl ass 1,  Di v i s i on 1,  Gr oup D 
hazar dous envi r onment  as def i ned by NFPA 70,  wi t h maxi mum t emper at ur e 
r at i ng T2D (  215 degr ees C 419 degr ees F) .   Exci t at i on vol t age must  be 
12- 28 VDC.   Out put  s i gnal  must  be 4- 20 mA.   Uni t  must  have 0. 25 per cent  
accur acy and have bui l t - i n hi gh pr essur e snubber s,  mi ni mum pr essur e r ange 
must  be 0- 2. 1 MPa 0- 300 PSI .   Wet t ed mat er i al  must  be st ai nl ess st eel .

2. 6   METERS

**************************************************************************
NOTE:  Sel ect  t ype of  f uel .

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

Met er  must  be a one- way f l ow,  t emper at ur e compensat i ng,  posi t i ve 
di spl acement  t ype met er  desi gned f or  a cont i nuous f l ow of  36 L/ s 600 GPM [  
18 L/ s 300 GPM ] at  t he t r uck f i l l  s t and.   Met er  must  have ANSI  Cl ass 150 
f l anges and body wor ki ng pr essur e of  not  l ess t han 2 MPa 275 psi g and must  
be sui t abl e f or  hydr ost at i c t est i ng of  2 MPa 275 psi g.   Met er  must  be 
f act or y cal i br at ed f or  [ F- 24 ] [ F- 35 ] [ JP- 4 ] [ JP- 5 ] [ JP- 8 ] j et  f uel  and 
capabl e of  bei ng cal i br at ed i n t he f i el d.   The r egi st er  must  have a 
non- set back t ot al  i ndi cat or  and a set back t ype r un i ndi cat or  so t hat  
i ndi v i dual  r uns can be r egi st er ed wi t hout  af f ect i ng t he t ot al  of  al l  r uns 
as shown on t he i ndi cat or .   The t ot al  i ndi cat or  must  have a mi ni mum of  
ei ght  f i gur es and t he set back r un i ndi cat or  must  have a mi ni mum of  f i ve 
f i gur es.   The r egi st er  must  r ead i n gal l ons and t he smal l est  uni t  of  
i ndi cat ed del i ver y must  be 4 L 1 gal l on.   Accur acy must  be wi t hi n +0. 3 
per cent  bet ween t en per cent  and maxi mum r at ed f l ow.   Met er s must  be 
pr ovi ded wi t h a sui t abl e dr ai n at  t he bot t om,  equi pped wi t h a bal l  val ve.   
Pr essur e l oss t hr ough t he met er  must  not  exceed 20 kPa 3 psi  at  36 L/ s 600 
GPM [  18 L/ s 300 GPM ] f l ow r at e.

[ 2. 7   RECEI PT FLOW METER

**************************************************************************
NOTE:   Sel ect  per  SME.  

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

Met er  must  consi st  of  cor ner  t apped or i f i ce f l anges,  or i f i ce f l ange pl at e,  
di f f er ent i al  pr essur e gauge,  and associ at ed f l ow char t .  The nor mal  f l ow 
r ange i s 0 t o 36 L/ s 600 gpm.  Or i f i ce f l anges must  be ANSI  Cl ass 150 and 
must  be const r uct ed of  Type 304 or  304L st ai nl ess st eel .  Or i f i ce Bet a val ue 
must  be 0. 7,  wi t h a maxi mum pr essur e l oss of  no mor e t han 20 kPa 3 psi  at  
36 L/ s 600 gpm.  Di f f er ent i al  pr essur e gauge must  have a di spl ay of  0- 30 m 
0- 100 f eet  wat er  col umn.  A hand char t  must  be pr ovi ded whi ch shows t he f l ow 
( L/ s)  ( gpm)  f or  t he pr essur e dr op i ndi cat ed on t he di f f er ent i al  pr essur e 
gauge.  A not e must  be added:  Tank must  not  be f i l l ed f ast er  t han 30 L/ s ( 1 
m/ s)  450 gpm ( 3 f ps)  when ever  t he f uel  i s  not  i n cont act  wi t h t he f l oat er  
( t ank f uel  r ecei pt  out l et  i s  cover ed by 1 met er  3 f eet  of  f uel  when no 
f l oat er  i s  pr esent ) .  
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][ 2. 8   UNDERGROUND PRODUCT RECOVERY TANK AND ACCESSORI ES

**************************************************************************
NOTE:   Use f i ber gl ass TANK i f  di r ect ed by SME,  
r ef er ence Sect i on 33 56 10 FACTORY- FABRI CATED FUEL 
STORAGE TANKS.  PRT must  be under gr ound f or  Cut  and 
Cover  syst ems

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

2. 8. 1   Tank Const r uct i on

Tank and appur t enances must  be i n accor dance wi t h Sect i on 33 56 10 
FACTORY- FABRI CATED FUEL STORAGE TANKS.  Pr oduct  r ecover y t ank must  be a U. L.  
l abel ed,  doubl e wal l ,  s t eel  t ank,  wi t h i nt er st i t i al  moni t or .   Tank must  be 
pr ovi ded wi t h cal i br at ed gage st i ck,  st r appi ng char t ,  and a st eel  vaul t  
at t ached t o t ank.   Vaul t  must  be pr ovi ded wi t h a r ol l i ng pi t  cover  and 
r emovabl e access gr at i ng.   Mi ni mum i nner  and out er  t ank wal l  t hi ckness must  
be 4 mm 0. 167 i nches.

2. 8. 1. 1   St eel  Tank Wi t h Vaul t

a.   The desi gn,  f abr i cat i on,  er ect i on,  t est i ng,  and i nspect i on of  t he 
doubl e wal l  t ank must  conf or m t o t he r equi r ement s of  UL 58,  St andar d 
f or  Saf et y,  St eel  Under gr ound Tanks f or  Fl ammabl e and Combust i bl e 
Li qui ds,  Type I I .   The ext er i or  t ank wal l s must  be separ at ed f r om t he 
i nt er i or  wal l s by st andof f s.

b.   Mat er i al  must  be car bon st eel  pl at e.

c.   Li f t i ng l ugs must  be l ocat ed at  t he bal ance poi nt s.

d.   Pr ovi de anchor  st r aps t o at t ach t ank t o hol d down sl ab.   St r aps must  be 
separ at ed f r om t he t ank by a pad made of  i ner t  i nsul at i ng mat er i al .   
Number  and l ocat i on of  st r aps must  be as i ndi cat ed on t he dr awi ngs.   
Met al  st r aps,  t ur nbuckl es,  and anchor s must  be coat ed t o r esi st  
corrosion.

e.   Tank capaci t y,  connect i ons and appur t enance must  be as shown on t he 
dr awi ngs and as descr i bed.

f .   Pr ovi de a compl et e syst em of  cat hodi c pr ot ect i on f or  t he t ank and vaul t  
i n accor dance wi t h Sect i on [ 26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM 
( SACRI FI CI AL ANODE) ]  [ 26 42 13. 00 20 CATHODI C PROTECTI ON BY GALVANI C 
ANODES].

g.   The i nt er i or  and ext er i or  sur f aces of  t ank and vaul t  must  be coat ed f or  
cor r osi on pr ot ect i on.   The i nt er i or  sur f ace must  be coat ed i n 
accor dance wi t h Sect i on 09 97 13. 17 THREE COAT EPOXY I NTERI OR COATI NG 
OF WELDED STEEL PETROLEUM FUEL TANKS.  The ext er i or  sur f ace must  be 
coat ed i n accor dance wi t h STI  010- 50- 1000 and t he t ank must  bear  t he 
STI  010- 50- 1000 l abel .

2. 8. 1. 2   Aut omat i c Tank Gaugi ng ( ATG)  and Leak Det ect i on Moni t or

2. 8. 1. 2. 1   ATG

ATG must  be t he mechani cal l y or  el ect r oni cal l y  act uat ed t ype t hat  can 
cont i nuousl y moni t or  a t ank' s usabl e l i qui d l evel  st or age capaci t y.   The 
syst em must  pr ovi de a di gi t al  r eadout  of  a t ank' s l i qui d l evel  i n t er ms of  
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mm i nches and l i t er s gal l ons.   The syst em must  be accur at e t o pl us or  mi nus 
2 mm 1/ 16 i nch.   The syst em must  measur e wat er  accumul at i on i n mm i nches 
f r om 19 t o 125 mm 3/ 4 t o 5 i nches of f  t he bot t om of  a st or age t ank.   
Const r uct  syst em component s t o be chemi cal l y compat i bl e wi t h t he f uel  t o be 
handled.

2. 8. 1. 2. 2   Leak Det ect i on

a.  Pr ovi de an annul ar  space bet ween t he pr i mar y and secondar y shel l s t o 
al l ow f or  t he f r ee f l ow and cont ai nment  of  al l  l eaked pr oduct  f r om t he 
pr i mar y t ank.

b.  Pr ovi de t he t ank wi t h a l eak moni t or i ng syst em capabl e of  sensi ng l eaks 
i n t he secondar y cont ai nment  space and i n t he vaul t .  The syst em must  
det ect  a l eak of  f uel  t hr ough t he i nner  shel l  t o t he ar ea bet ween t he 
i nner  and out er  shel l s or  a l eak of  gr ound wat er  t hr ough t he out er  
shel l  i nt o t he ar ea bet ween t he i nner  and out er  shel l s.  The det ect or  
and any equi pment  i n t he ar ea of  t he f uel  t anks and val ve pi t s must  be 
r at ed f or  t he envi r onment  i n whi ch i t  i s  i nst al l ed.  The syst em must  be 
a cont i nuous sur vei l l ance t ype.   The sensor  must  be el ect r oni c or  
hydr aul i c t ype and must  be connect ed t o a cont r ol  panel .  Tot al l y  
f l ooded cont ai nment  space r eser voi r  syst em must  not  be per mi t t ed.  The 
al ar m must  be manual l y r eset  at  t he cont r ol  panel .  Use an i ner t  gas 
t hat  i s  heavi er  t han ai r  i n cont ai nment  space of  t he t anks t o pr event  
t he f or mi ng of  condensat i on.  The t ank moni t or i ng syst em must  be 
compat i bl e wi t h t he t ank f ur ni shed and must  be as r ecommended by t he 
t ank manuf act ur er .  Pr ovi de i nst r uct i ons and equi pment  r equi r ed f or  
cal i br at i on of  t he moni t or i ng syst em and cal i br at i on mai nt enance 
schedul e.  Access must  be pr ovi ded t o t he t ank sensor  f or  t est i ng and 
maintenance.

2. 8. 1. 2. 3   Cont r ol  Panel

The cont r ol  panel  must  be l ocat ed wher e shown on t he pl ans.  Panel  must  be a 
st andar d i ndust r i al  encl osur e.  Panel  door s must  swi ng l ef t  or  r i ght .  The 
panel  must  di spl ay t he di gi t al  r eadout  of  each moni t or ed t ank on an LCD 
mount ed ext er i or  t o t he panel .  The panel  must  al so have ext er nal  cont r ol s 
t o al l ow oper at or s t o t oggl e bet ween i nf or mat i on on t he LCD wi t hout  havi ng 
t o open t he panel .  The panel  must  pr ovi de an audi bl e and vi s i bl e al ar m i f  a 
l eak or  pr eset  hi gh or  hi gh- hi gh l evel  i s  det ect ed.  Panel  must  di scr i mi at e 
and i ndi cat e i f  t he l eak i s f uel  or  wat er .  Leak det ect i on,  hi gh l evel  and 
hi gh- hi gh l evel  al ar ms must  be pr ovi ded t o t he pump cont r ol  panel ( PCP) ,  see 
Sect i on 33 09 55 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM 
( CUT- N- COVER TANKS) .  Pr ovi de syst em oper at i ng i nst r uct i ons i nsi de of  t he 
cont r ol  panel .  Uni t  must  be Veeder - Root  ATG TLS,  or  Gover nment  appr oved 
equal  and compat i bl e wi t h t he Base Fuel s Aut omat ed Syst em ( FAS) .

2. 8. 1. 3   Tank Appur t enances and Fi t t i ngs

**************************************************************************
NOTE:   Pr ovi de devi ces i n accor dance wi t h t he 
r ecommendat i on of  NFPA 30,  Feder al ,  St at e and Local  
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Codes as appl i cabl e i n t hi s and f ol l owi ng par agr aphs.
**************************************************************************

Pr ovi de t ank appur t enances and f i t t i ngs as i ndi cat ed.   Nozzl es f or  
appur t enances and st eel  vaul t  must  be as i ndi cat ed or  per  manuf act ur er ' s 
r ecommendat i ons and i nst al l ed pl umb wi t h al l  above gr ade f l ange f aces 
l evel .   Gr avi t y f i l l  l i ne must  be pr ovi ded wi t h l ocki ng cap.   The f l ange on 
t he Fuel  Tr ansf er  Pump pumpway must  be an ASME Cl ass 150 f l ange.

2. 8. 1. 4   Tank Vent s

Tank vent s must  be st andar d wei ght  st eel  pi pe wi t h mal l eabl e i r on 
f i t t i ngs.   Vent  out l et s must  be equi pped wi t h [ f l ame ar r est er s]  
[ pr essur e- vacuum vent s]  [ f l ame ar r est er s and pr essur e- vacuum vent s]  [ f l ar e 
stacks].

2. 8. 1. 5   Manway

A 914 mm 36- i nch r ound manway must  have U. L.  l i s t ed gasket  wi t h bol t ed 
cover .   A f i ber gl ass or  st ai nl ess st eel  l adder  must  be pr ovi ded i ns i de t he 
t ank at  t he manway.

2. 8. 1. 6   Sampl i ng and Gaugi ng hat ch

A sampl i ng and gaugi ng hat ch must  be pr ovi ded and must  consi st  of  a 
f oot - oper at ed,  hi nged cover  wi t h a f l exi bl e seal i ng r i ng and pr ovi s i on f or  
padl ocki ng.   The hat ch must  be non- spar ki ng and must  have a f l anged 
connect i on f or  i nst al l at i on on 100 mm 4- i nch st eel  pi pe.   Pr ovi de a dat um 
pl at e beneat h gauge openi ng,  and st enci l  r ef er ence hei ght  on gauge/ sampl i ng 
hat ch pi pi ng.

2. 8. 1. 7   Fl oat  Swi t ch Assembl y

The f l oat  swi t ch assembl y must  be t he t op mount ed,  f l oat  oper at ed t ype wi t h 
ver t i cal  f l oat  r od.   The swi t ch assembl y must  be sui t abl e f or  f l ange 
mount i ng and f l oat  and t r i m must  be st ai nl ess st eel .   The swi t ch must  be 
magnet i cal l y  l at chi ng r eed.   Rat i ng of  t he swi t ch cont act s must  be adequat e 
f or  t he i ndi cat ed f unct i ons shown on t he dr awi ngs.   Thi s f l oat  swi t ch 
assembl y must  be used t o st ar t  and st op t he Fuel  Tr ansf er  Pump and t o 
i ndi cat e a hi gh and hi gh- hi gh l evel  and act i vat e an al ar m i n t he PCP.

2. 8. 1. 8   Fuel  Tr ansf er  Pump ( FTP- 1)

Ref er  t o Sect i on 33 52 43. 23 AVI ATI ON FUEL PUMPS

2. 8. 1. 9   El ect r i c  Pump

The el ect r i c  pump must  be a s l i di ng vane t ype r ot ar y pump.   The pump 
const r uct i on must  per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  
di sconnect i ng t he pump.   Pump capaci t y must  be 20 L 5 gal  per  mi nut e wi t h a 
di f f er ent i al  head of  [ _____]  m f eet .   The pump and mot or  must  be mount ed on 
a cast  i r on or  st eel  subbase.   The mot or  must  have suf f i c i ent  power  f or  t he 
ser vi ce r equi r ed,  must  be of  a t ype appr oved by t he manuf act ur er  of  t he 
pump,  must  be sui t abl e f or  avai l abl e el ect r i c  ser v i ce,  must  be t ot al l y  
encl osed,  f an cool ed,  TEFC,  and must  conf or m t o t he r equi r ement s speci f i ed 
i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pump must  be pr ovi ded 
wi t h st ai nl ess suct i on scr een,  f oot  val ve,  st ai nl ess st eel  pi pe,  and 
al umi num 13 mm 1- 1/ 2- i nch cam t ype qui ck di sconnect  wi t h dust  cap.
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2. 8. 1. 10   Lockabl e Cap

Pr ovi de a l ockabl e cap f or  t he 50 mm 2- i nch gr avi t y f i l l  l i ne.

2. 8. 1. 11   Spi l l  Cont ai nment  Basi n

Cont ai ner  must  be const r uct ed of  f i ber gl ass r ei nf or ced pl ast i c,  be 
compat i bl e wi t h t he t ype of  f uel  bei ng handl ed,  have a mi ni mum  14 L 3 gal  
f uel  st or age capaci t y,  and f or m a wat er - t i ght  seal  ar ound t he f uel  pi pi ng 
t o pr event  spi l l ed f uel  f r om ent er i ng t he soi l .   Cont ai ner  must  be pr ovi ded 
wi t h a dr ai n and have an easi l y r emovabl e cover  const r uct ed of  ei t her  cast  
al umi num or  cast  i r on.   Cover s must  be weat her - r esi st ant  and must  pr event  
t he i nf l ux of  wat er .

2. 8. 1. 12   Over f i l l  Val ve ( OV- 1)

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES

2. 8. 1. 13   Tank Cal i br at i on

Pr ovi de a cer t i f i ed t ank cal i br at i on char t  i n 2 mm i ncr ement s r eadi ng i n L 
gal .   Tank cer t i f i cat i on must  be done onsi t e and st amped by a P. E.

][ 2. 9   ABOVEGROUND PRODUCT RECOVERY TANK AND ACCESSORI ES

2. 9. 1   Tank Const r uct i on

Tank and appur t enances must  be i n accor dance wi t h Sect i on 33 56 10 
FACTORY- FABRI CATED FUEL STORAGE TANKS.  Pr oduct  r ecover y t ank must  be a U. L.  
l abel ed,  doubl e wal l ,  s t eel  t ank,  wi t h i nt er st i t i al  moni t or .   Tank must  be 
pr ovi ded wi t h cal i br at ed gage st i ck and st r appi ng char t .

2. 9. 1. 1   St eel  Tank

a.   The desi gn,  f abr i cat i on,  er ect i on,  t est i ng,  and i nspect i on of  t he 
doubl e wal l  t ank must  conf or m t o t he r equi r ement s of  UL 2085.

b.   Mat er i al  must  be car bon st eel  pl at e.

c.   Li f t i ng l ugs must  be l ocat ed at  t he bal ance poi nt s.

d.   Tank capaci t y,  connect i ons and appur t enance must  be as shown on t he 
dr awi ngs and as descr i bed under  " Leak Det ect i on Moni t or . "

e.   The i nt er i or  and ext er i or  sur f aces of  t ank and vaul t  must  be coat ed f or  
cor r osi on pr ot ect i on.   The i nt er i or  sur f ace must  be coat ed i n 
accor dance wi t h Sect i on 09 97 13. 17 THREE COAT EPOXY I NTERI OR COATI NG 
OF WELDED STEEL PETROLEUM FUEL TANKS.  The ext er i or  sur f ace must  be 
coat ed i n accor dance wi t h Sect i on 09 97 13. 27 EXTERI OR COATI NG OF STEEL 
STRUCTURES. 

2. 9. 1. 2   Aut omat i c Tank Gaugi ng ( ATG)  and Leak Det ect i on Moni t or

2. 9. 1. 2. 1   ATG

ATG must  be t he mechani cal l y or  el ect r oni cal l y  act uat ed t ype t hat  can 
cont i nuousl y moni t or  a t ank' s usabl e l i qui d l evel  st or age capaci t y.   The 
syst em must  pr ovi de a di gi t al  r eadout  of  a t ank' s l i qui d l evel  i n t er ms of  
mm i nches and l i t er s gal l ons.   The syst em must  be accur at e t o pl us or  mi nus 
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2 mm 1/ 16 i nch.   The syst em must  measur e wat er  accumul at i on i n mm i nches 
f r om 19 t o 125 mm 3/ 4 t o 5 i nches of f  t he bot t om of  a st or age t ank.   
Const r uct  syst em component s t o be chemi cal l y compat i bl e wi t h t he f uel  t o be 
handled.

2. 9. 1. 2. 2   Leak Det ect i on

a.  Pr ovi de an annul ar  space bet ween t he pr i mar y and secondar y shel l s t o 
al l ow f or  t he f r ee f l ow and cont ai nment  of  al l  l eaked pr oduct  f r om t he 
pr i mar y t ank.

b.  Pr ovi de t he t ank wi t h a l eak moni t or i ng syst em capabl e of  sensi ng l eaks 
i n t he secondar y cont ai nment  space.  The syst em must  det ect  a l eak of  
f uel  t hr ough t he i nner  shel l  t o t he ar ea bet ween t he i nner  and out er  
shel l s.  The det ect or  and any equi pment  i n t he ar ea of  t he f uel  t anks 
must  be r at ed f or  t he envi r onment  i n whi ch i t  i s  i nst al l ed.  The syst em 
must  be a cont i nuous sur vei l l ance t ype.   The sensor  must  be el ect r oni c 
or  hydr aul i c t ype and must  be connect ed t o a cont r ol  panel .  Tot al l y  
f l ooded cont ai nment  space r eser voi r  syst em must  not  be per mi t t ed.  The 
al ar m must  be manual l y r eset  at  t he cont r ol  panel .  Use an i ner t  gas 
t hat  i s  heavi er  t han ai r  i n cont ai nment  space of  t he t anks t o pr event  
t he f or mi ng of  condensat i on.  The t ank moni t or i ng syst em must  be 
compat i bl e wi t h t he t ank f ur ni shed and must  be as r ecommended by t he 
t ank manuf act ur er .  Pr ovi de i nst r uct i ons and equi pment  r equi r ed f or  
cal i br at i on of  t he moni t or i ng syst em and cal i br at i on mai nt enance 
schedul e.  Access must  be pr ovi ded t o t he t ank sensor  f or  t est i ng and 
maintenance.

2. 9. 1. 2. 3   Cont r ol  Panel

The cont r ol  panel  must  be l ocat ed wher e shown on t he pl ans.  Panel  must  be a 
st andar d i ndust r i al  encl osur e.  Panel  door s must  swi ng l ef t  or  r i ght .  The 
panel  must  di spl ay t he di gi t al  r eadout  of  each moni t or ed t ank on an LCD 
mount ed ext er i or  t o t he panel .  The panel  must  al so have ext er nal  cont r ol s 
t o al l ow oper at or s t o t oggl e bet ween i nf or mat i on on t he LCD wi t hout  havi ng 
t o open t he panel .  The panel  must  pr ovi de an audi bl e and vi s i bl e al ar m i f  a 
l eak or  pr eset  hi gh or  hi gh- hi gh l evel  i s  det ect ed.  Panel  must  di scr i mi at e 
and i ndi cat e i f  t he l eak i s f uel  or  wat er .  Leak det ect i on,  hi gh l evel  and 
hi gh- hi gh l evel  al ar ms must  be pr ovi ded t o t he pump cont r ol  panel ( PCP) ,  see 
Sect i on [ 33 09 53 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM]  [
33 09 54 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM ( TYPE 
[ I V] [ V] ) ] .  Pr ovi de syst em oper at i ng i nst r uct i ons i nsi de of  t he cont r ol  
panel .  Uni t  must  be Veeder - Root  ATG TLS,  or  Gover nment  appr oved equal  and 
compat i bl e wi t h t he Base Fuel s Aut omat ed Syst em ( FAS) .

2. 9. 1. 3   Tank Appur t enances and Fi t t i ngs

**************************************************************************
NOTE:   Pr ovi de devi ces i n accor dance wi t h t he 
r ecommendat i on of  NFPA 30,  Feder al ,  St at e and Local  
Codes as appl i cabl e i n t hi s and f ol l owi ng par agr aphs.

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

Pr ovi de t ank appur t enances and f i t t i ngs as i ndi cat ed.   Nozzl es f or  
appur t enances must  be as i ndi cat ed or  per  manuf act ur er ' s r ecommendat i ons 
and i nst al l ed pl umb.  Spi l l  bucket  must  be pr ovi ded wi t h l ocki ng cap.   The 
f l ange on t he Fuel  Tr ansf er  Pump pumpway must  be an ASME Cl ass 150 f l ange.
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2. 9. 1. 4   Tank Vent s

Tank vent s must  be st andar d wei ght  st eel  pi pe wi t h mal l eabl e i r on 
f i t t i ngs.   Vent  out l et s must  be equi pped wi t h [ f l ame ar r est er s]  
[ pr essur e- vacuum vent s]  [ f l ame ar r est er s and pr essur e- vacuum vent s]  [ f l ar e 
stacks].

2. 9. 1. 5   Manway

A 914 mm 36- i nch r ound manway must  have U. L.  l i s t ed gasket  wi t h bol t ed 
cover .   A f i ber gl ass or  st ai nl ess st eel  l adder  must  be pr ovi ded i ns i de t he 
t ank at  t he manway.

2. 9. 1. 6   Sampl i ng and Gaugi ng hat ch

A sampl i ng and gaugi ng hat ch must  be pr ovi ded and must  consi st  of  a 
f oot - oper at ed,  hi nged cover  wi t h a f l exi bl e seal i ng r i ng and pr ovi s i on f or  
padl ocki ng.   The hat ch must  be non- spar ki ng and must  have a f l anged 
connect i on f or  i nst al l at i on on 100 mm 4- i nch st eel  pi pe.   Pr ovi de a dat um 
pl at e beneat h gauge openi ng,  and st enci l  r ef er ence hei ght  on gauge/ sampl i ng 
hat ch pi pi ng.

2. 9. 1. 7   Fl oat  Swi t ch Assembl y

The f l oat  swi t ch assembl y must  be t he t op mount ed,  f l oat  oper at ed t ype wi t h 
ver t i cal  f l oat  r od.   The swi t ch assembl y must  be sui t abl e f or  f l ange 
mount i ng and f l oat  and t r i m must  be st ai nl ess st eel .   The swi t ch must  be 
magnet i cal l y  l at chi ng r eed.   Rat i ng of  t he swi t ch cont act s must  be adequat e 
f or  t he i ndi cat ed f unct i ons shown on t he dr awi ngs.   Thi s f l oat  swi t ch 
assembl y must  be used t o st ar t  and st op t he Fuel  Tr ansf er  Pump and t o 
i ndi cat e a hi gh and hi gh- hi gh l evel  and act i vat e an al ar m i n t he PCP.

2. 9. 1. 8   Fuel  Tr ansf er  Pump ( FTP- 1)

Ref er  t o Sect i on 33 52 43. 23 AVI ATI ON FUEL PUMPS

2. 9. 1. 9   El ect r i c  Pump

The el ect r i c  pump must  be a s l i di ng vane t ype r ot ar y pump.   The pump 
const r uct i on must  per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  
di sconnect i ng t he pump.   Pump capaci t y must  be 20 L 5 gal  per  mi nut e wi t h a 
di f f er ent i al  head of  [ _____]  m f eet .   The pump and mot or  must  be mount ed on 
a cast  i r on or  st eel  subbase.   The mot or  must  have suf f i c i ent  power  f or  t he 
ser vi ce r equi r ed,  must  be of  a t ype appr oved by t he manuf act ur er  of  t he 
pump,  must  be sui t abl e f or  avai l abl e el ect r i c  ser v i ce,  must  be t ot al l y  
encl osed,  f an cool ed,  TEFC,  and must  conf or m t o t he r equi r ement s speci f i ed 
i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pump must  be pr ovi ded 
wi t h st ai nl ess suct i on scr een,  f oot  val ve,  st ai nl ess st eel  pi pe,  and 
al umi num 13 mm 1- 1/ 2- i nch cam t ype qui ck di sconnect  wi t h dust  cap.

2. 9. 1. 10   Lockabl e Cap

Pr ovi de a l ockabl e cap f or  t he 50 mm 2- i nch gr avi t y f i l l  l i ne.

2. 9. 1. 11   Spi l l  Cont ai nment  Basi n

Cont ai ner  must  be const r uct ed of  car bon st eel ,  be compat i bl e wi t h t he t ype 
of  f uel  bei ng handl ed,  have a mi ni mum  14 L 3 gal  f uel  st or age capaci t y,  
and f or m a wat er - t i ght  seal  ar ound t he f uel  pi pi ng t o pr event  spi l l ed 
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f uel .   Cont ai ner  must  be pr ovi ded wi t h a dr ai n and have an easi l y r emovabl e 
cover  const r uct ed of  ei t her  cast  al umi num or  cast  i r on.   Cover s must  be 
weat her - r esi st ant  and must  pr event  t he i nf l ux of  wat er .

2. 9. 1. 12   Over f i l l  Val ve ( OV- 1)

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES

2. 9. 1. 13   Tank Cal i br at i on

Pr ovi de a cer t i f i ed t ank cal i br at i on char t  i n 2 mm i ncr ement s r eadi ng i n L 
gal .   Tank cer t i f i cat i on must  be done onsi t e and st amped by a P. E.

2. 9. 1. 14   Tank Cat wal k

Pr ovi de a pl at f or m,  compl et e wi t h guar dr ai l s  i n accor dance wi t h Sect i on 
05 52 00 METAL RAI LI NGS,  cent er ed above and al ong t he f ul l  l engt h of  t he 
t ank.  A mi ni mum cl ear  di st ance of  25 mm1 i nch shal l  be pr ovi ded bet ween t he 
bot t om of  t he pl at f or m beams and t he t op of  t he t ank.  Li ve l oad def l ect i ons 
must  be l i mi t ed t o t he c l ear  span di v i ded by 360 ( L/ 360) .

The pl at f or m must  be wi de enough t o sat i sf y OSHA 29 CFR 1910 r equi r ement s 
and al l ow pr ot ect ed access t o t he t ank manhol es and gauges.  The cat wal k 
must  be desi gned wi t h r emovabl e gr at es t hat  al l ow access t o t he t ank 
appur t enances.   Gr at i ng el evat i on must  be set  bel ow t he manway hat ches.  Any 
appur t enances or  manways,  whi ch st i ck above t he gr at i ng,  must  be pai nt ed 
yel l ow.  Ref er  t o Sect i on 05 51 00 METAL STAI RS f or  addi t i onal  pl at f or m 
requirements. 

The cat wal k syst em may be di r ect l y at t ached t o t he t ank i f  a st r uct ur al  
anal ysi s and a l et t er  st amped by t he manuf act ur er  st at es t hat  t he t ank 
adequat el y suppor t s t he addi t i onal  l oads wi t hout  y i el di ng or  f ai l i ng.  Fi el d 
wel di ng on t he t ank shel l  must  not  be per mi t t ed as a means t o at t ach t he 
cat wal k syst em di r ect l y t o t he t ank or  t o per f or m any ot her  f eat ur e of  
wor k.  Any and al l  at t achment s t o a newl y i nst al l ed AST must  be achi eved 
t hr ough pr e- f abr i cat ed f eat ur es of  t he AST.  Any f i el d modi f i cat i on t o a 
newl y i nst al l ed AST,  whi ch i mpact s i t s  cur r ent  UL cer t i f i cat i on or  whi ch 
pr esent s a v i ol at i on of  any ot her  per t i nent  code or  st andar d,  i s  not  
al l owed.   I f  not  appr oved or  suppl i ed by t he manuf act ur er ,  t he pl at f or ms 
must  not  be suppor t ed of f  of  t he t ank and wi l l  r equi r e i ndi v i dual  
foundations.

[ Pr ovi de a st ai r way f or  accessi ng one end of  t he t ank pl at f or m i n 
accor dance wi t h Sect i on 05 51 00 METAL STAI RS and OSHA 29 CFR 1910.]
[ Pr ovi de a l adder  f or  accessi ng one end of  t he t ank pl at f or m i n accor dance 
wi t h Sect i on 05 51 33 METAL LADDERS and OSHA 29 CFR 1910.]

][ 2. 10   FUEL SYSTEM WASTE WATER TANK AND ACCESSORI ES

**************************************************************************
NOTE:   Use f i ber gl ass t ank i f  di r ect ed by SME,  
r ef er ence Sect i on 33 56 10 FACTORY- FABRI CATED FUEL 
STORAGE TANKS.   Use a f uel  syst em wast e wat er  t ank 
when desi gni ng a cut  and cover  syst em i f  di r ect ed by 
SME.

**************************************************************************
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2. 10. 1   Tank Const r uct i on

Wast e wat er  t ank must  be a U. L.  l abel ed,  doubl e wal l ,  s t eel  t ank,  wi t h 
i nt er st i t i al  moni t or .   Tank must  be pr ovi ded wi t h cal i br at ed gage st i ck,  
st r appi ng char t  and a st eel  vaul t  at t ached t o t ank.   Vaul t  must  be pr ovi ded 
wi t h a r ol l i ng pi t  cover  and r emovabl e access gr at i ng.   Mi ni mum i nner  and 
out er  t ank wal l  t hi ckness must  be 4 mm 0. 167 i nches.

2. 10. 1. 1   St eel  Tank Wi t h Vaul t

a.   The desi gn,  f abr i cat i on,  er ect i on,  t est i ng,  and i nspect i on of  t he 
doubl e wal l  t ank must  conf or m t o t he r equi r ement s of  UL 58,  St andar d 
f or  Saf et y,  St eel  Under gr ound Tanks f or  Fl ammabl e and Combust i bl e 
Li qui ds,  Type I I .   The ext er i or  t ank wal l s must  be separ at ed f r om t he 
i nt er i or  wal l s by st andof f s.

b.   Mat er i al  must  be car bon st eel  pl at e.

c.   Li f t i ng l ugs must  be l ocat ed at  t he bal ance poi nt s.

d.   Pr ovi de anchor  st r aps t o at t ach t ank t o hol d down sl ab.   St r aps must  be 
separ at ed f r om t he t ank by a pad made of  i ner t  i nsul at i ng mat er i al .   
Number  and l ocat i on of  st r aps must  be as i ndi cat ed on t he dr awi ngs.   
Met al  st r aps,  t ur nbuckl es,  and anchor s must  be coat ed t o r esi st  
corrosion.

e.   Tank capaci t y,  connect i ons and appur t enance must  be as shown on t he 
dr awi ngs and as descr i bed under  " Moni t or . "

f .   A compl et e syst em of  cat hodi c pr ot ect i on must  be pr ovi ded f or  t he t ank 
and vaul t  i n accor dance wi t h Sect i on [ 26 42 14. 00 10 CATHODI C 
PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE) ]  [ 26 42 13. 00 20 CATHODI C 
PROTECTI ON BY GALVANI C ANODES] .

g.   The i nt er i or  and ext er i or  sur f aces of  t ank and vaul t  must  be coat ed f or  
cor r osi on pr ot ect i on.   The i nt er i or  sur f ace must  be coat ed i n 
accor dance wi t h Sect i on 09 97 13. 17 THREE COAT EPOXY I NTERI OR COATI NG 
OF WELDED STEEL PETROLEUM FUEL TANKS.  The ext er i or  sur f ace must  be 
coat ed i n accor dance wi t h STI  010- 50- 1000 and t he t ank must  bear  t he 
STI  010- 50- 1000 l abel .

2. 10. 1. 2   Aut omat i c Tank Gaugi ng ( ATG)  and Leak Det ect i on Moni t or

2. 10. 1. 2. 1   ATG

ATG must  be t he mechani cal l y or  el ect r oni cal l y  act uat ed t ype t hat  can 
cont i nuousl y moni t or  a t ank' s usabl e l i qui d l evel  st or age capaci t y.   The 
syst em must  pr ovi de a di gi t al  r eadout  of  a t ank' s l i qui d l evel  i n t er ms of  
mm i nches and l i t er s gal l ons.   The syst em must  be accur at e t o pl us or  mi nus 
2 mm 1/ 16 i nch.   The syst em must  measur e wat er  accumul at i on i n mm i nches 
f r om 19 t o 125 mm 3/ 4 t o 5 i nches of f  t he bot t om of  a st or age t ank.   
Const r uct  syst em component s t o be chemi cal l y compat i bl e wi t h t he f uel  t o be 
handled.

2. 10. 1. 2. 2   Leak Det ect i on

a.  Pr ovi de an annul ar  space bet ween t he pr i mar y and secondar y shel l s t o 
al l ow f or  t he f r ee f l ow and cont ai nment  of  al l  l eaked pr oduct  f r om t he 
pr i mar y t ank.
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b.  Pr ovi de t he t ank wi t h a l eak moni t or i ng syst em capabl e of  sensi ng l eaks 
i n t he secondar y cont ai nment  space and i n t he vaul t .  The syst em must  
det ect  a l eak of  f uel  t hr ough t he i nner  shel l  t o t he ar ea bet ween t he 
i nner  and out er  shel l s or  a l eak of  gr ound wat er  t hr ough t he out er  
shel l  i nt o t he ar ea bet ween t he i nner  and out er  shel l s.  The det ect or  
and any equi pment  i n t he ar ea of  t he f uel  t anks and val ve pi t s must  be 
r at ed f or  t he envi r onment  i n whi ch i t  i s  i nst al l ed.  The syst em must  be 
a cont i nuous sur vei l l ance t ype.   The sensor  must  be el ect r oni c or  
hydr aul i c t ype and must  be connect ed t o a cont r ol  panel .  Tot al l y  
f l ooded cont ai nment  space r eser voi r  syst em must  not  be per mi t t ed.  The 
al ar m must  be manual l y r eset  at  t he cont r ol  panel .  Use an i ner t  gas 
t hat  i s  heavi er  t han ai r  i n cont ai nment  space of  t he t anks t o pr event  
t he f or mi ng of  condensat i on.  The t ank moni t or i ng syst em must  be 
compat i bl e wi t h t he t ank f ur ni shed and must  be as r ecommended by t he 
t ank manuf act ur er .  Pr ovi de i nst r uct i ons and equi pment  r equi r ed f or  
cal i br at i on of  t he moni t or i ng syst em and cal i br at i on mai nt enance 
schedul e.  Access must  be pr ovi ded t o t he t ank sensor  f or  t est i ng and 
maintenance.

2. 10. 1. 2. 3   Cont r ol  Panel

The cont r ol  panel  must  be l ocat ed wher e shown on t he pl ans.  Panel  must  be a 
st andar d i ndust r i al  encl osur e.  Panel  door s must  swi ng l ef t  or  r i ght .  The 
panel  must  di spl ay t he di gi t al  r eadout  of  each moni t or ed t ank on an LCD 
mount ed ext er i or  t o t he panel .  The panel  must  al so have ext er nal  cont r ol s 
t o al l ow oper at or s t o t oggl e bet ween i nf or mat i on on t he LCD wi t hout  havi ng 
t o open t he panel .  The panel  must  pr ovi de an audi bl e and vi s i bl e al ar m i f  a 
l eak or  pr eset  hi gh or  hi gh- hi gh l evel  i s  det ect ed.  Panel  must  di scr i mi at e 
and i ndi cat e i f  t he l eak i s f uel  or  wat er .  Leak det ect i on,  hi gh l evel  and 
hi gh- hi gh l evel  al ar ms must  be pr ovi ded t o t he pump cont r ol  panel ( PCP) ,  see 
Sect i on 33 09 55 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM 
( CUT- N- COVER TANKS) .  Pr ovi de syst em oper at i ng i nst r uct i ons i nsi de of  t he 
cont r ol  panel .  Uni t  must  be Veeder - Root  ATG TLS,  or  Gover nment  appr oved 
equal  and compat i bl e wi t h t he Base Fuel s Aut omat ed Syst em ( FAS) .

2. 10. 1. 3   Tank Appur t enances and Fi t t i ngs

**************************************************************************
NOTE:   Pr ovi de devi ces i n accor dance wi t h t he 
r ecommendat i on of  NFPA 30,  Feder al ,  St at e and Local  
Codes as appl i cabl e i n t hi s and f ol l owi ng par agr aphs.

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

Pr ovi de t ank appur t enances and f i t t i ngs as i ndi cat ed.   Nozzl es f or  
appur t enances and st eel  vaul t  must  be as i ndi cat ed or  per  manuf act ur er ' s 
r ecommendat i ons and i nst al l ed pl umb wi t h al l  above gr ade f l ange f aces l evel .

2. 10. 1. 4   Tank Vent s

Tank vent s must  be st andar d wei ght  st eel  pi pe wi t h mal l eabl e i r on 
f i t t i ngs.   Vent  out l et s must  be equi pped wi t h pr essur e- vacuum vent s.

2. 10. 1. 5   Manway

A 914 mm 36- i nch r ound manway must  have U. L.  l i s t ed gasket  wi t h bol t ed 
cover .   A f i ber gl ass or  st ai nl ess st eel  l adder  must  be pr ovi ded i ns i de t he 
t ank at  t he manway.
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2. 10. 1. 6   Sampl i ng and Gaugi ng hat ch

Pr ovi de a sampl i ng and gaugi ng hat ch consi st i ng of  a f oot - oper at ed,  hi nged 
cover  wi t h a f l exi bl e seal i ng r i ng and pr ovi s i on f or  padl ocki ng.   The hat ch 
must  be non- spar ki ng and must  have a f l anged connect i on f or  i nst al l at i on on 
100 mm 4- i nch st eel  pi pe.   Pr ovi de a dat um pl at e beneat h gauge openi ng,  and 
st enci l  r ef er ence hei ght  on gauge/ sampl i ng hat ch pi pi ng.

2. 10. 1. 7   El ect r i c  Pump

The el ect r i c  pump must  be a s l i di ng vane t ype r ot ar y pump.   The pump 
const r uct i on must  per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  
di sconnect i ng t he pump.   Pump capaci t y must  be 200 L 50 gal  per  mi nut e wi t h 
a di f f er ent i al  head of  8. 7 m 57 f eet .   The pump and mot or  must  be mount ed 
on a cast  i r on or  st eel  subbase.   The mot or  must  have suf f i c i ent  power  f or  
t he ser vi ce r equi r ed,  be of  a t ype appr oved by t he manuf act ur er  of  t he 
pump,  be sui t abl e f or  avai l abl e el ect r i c  ser vi ce,  be t ot al l y  encl osed,  f an 
cool ed,  TEFC,  and conf or m t o t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pump must  be pr ovi ded wi t h st ai nl ess suct i on scr een,  
st ai nl ess st eel  pi pe,  and al umi num 50 mm 2- i nch cam t ype qui ck di sconnect  
wi t h dust  cap.

2. 10. 1. 8   Over f i l l  Val ve ( OV- 1)

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES.

2. 10. 1. 9   Tank Cal i br at i on

Pr ovi de a cer t i f i ed t ank cal i br at i on char t  i n 2 mm 1/ 16 i nch i ncr ement s 
r eadi ng i n L gal .   Tank cer t i f i cat i on must  be done onsi t e and st amped by a 
P.E.

] 2. 11   TRUCK OFFLOAD SYSTEM

The t r uck of f l oad syst em must  be a f act or y f abr i cat ed and ski d mount ed uni t .

2. 11. 1   Of f l oad Pump ( OP)

Ref er  t o Sect i on 33 52 43. 23 AVI ATI ON FUEL PUMPS

2. 11. 2   Ai r  El i mi nat or  Tank

2. 11. 2. 1   Tank Housi ng 

Each Tank housi ng must  be f abr i cat ed f r om car bon st eel  and must  be 
i nt er nal l y coat ed wi t h an epoxy coat i ng i n accor dance wi t h MIL-PRF-4556 .   
Coat  t he ext er i or  wi t h al kyd r esi n pr i mer  ( uni ver sal  met al  pr i mer ) .   Each 
uni t  must  be const r uct ed and l abel ed i n accor dance wi t h 
ASME BPVC SEC VI I I  D1.   The housi ng must  be desi gned f or  a wor ki ng pr essur e 
of  600 kPa 90 psi g.   The i nl et  and out l et  connect i ons must  be pr ovi ded wi t h 
r ai sed f ace f l anges f aced and dr i l l ed i n compl i ance wi t h ASME B16. 5,  Cl ass 
150.  Tank out l et  must  cont ai n a ant i - vor t ex pl at e.  The conf i gur at i on of  t he 
ai r  el i mi nat or  t anks must  be as shown on t he dr awi ngs.

2. 11. 2. 2   Si ght  Gauge 

Pr ovi de a  125 mm 5- i nch ar mor ed,  c l ear  bor osi l i cat e ( Pyr ex)  gl ass l i qui d 
l evel  gauge f or  obser vi ng f uel  l evel  i n t he t ank.   The gauge must  be 
equi pped wi t h st ai nl ess st eel  bal l  checks i n bot h t he upper  and l ower  
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f i t t i ngs,  an upper  and l ower  shut of f  val ve,  and a bot t om bl owof f  cock.   The 
gauge wi l l  cont ai n a col or ed densi t y sensi t i ve bal l .   Gl ass must  be 
pr ot ect ed by a mi ni mum of  f our  guar d r ods.

2. 11. 2. 3   Hi gh Level  Shut of f  

The vent  connect i on must  have a st ai nl ess st eel  hi gh l evel  shut of f  
mechani sm t o act  as an over f i l l  pr event i on devi ce t o keep f uel  f r om goi ng 
out  t he vent .

2. 11. 2. 4   Level  Sensor s 

The l evel  sensor s must  be ul t r asoni c t i p sensi t i ve l evel  cont r ol  swi t ches,  
NEMA 7/ 9,  weat her pr oof ,  expl osi on pr oof  f or  Cl ass I ,  Di v I ,  Gr oup D,  
t emper at ur e T2D (  215 degr ees C419 degr ees F) ,  120- vol t  i nput  power ,  SPST 
r el ay out put ,  25 mm1- i nch f l anged mount i ng.

2. 11. 2. 5   Vent 

Tank vent  out l et  must  be equi pped wi t h pr essur e- vacuum br eat her  vent ,  
al umi num const r uct i on wi t h weat her  hood and wi t h f l uor oel ast omer  pal l et  
seat  i nser t s,  hi gh densi t y scr eens,  st ai nl ess st eel  i nt er nal s,  wi t h 
pr essur e r el i ef  set t i ng at  20 gr ams 0. 5 oz per  squar e mm i nch,  and vacuum 
r el i ef  set  at  1350 gr ams 32 oz per  squar e mm i nch.   Pr essur e vent i ng 
capaci t y must  be 151 cubi c m 5400 cubi c f eet  per  hour ,  vacuum capaci t y must  
be 136 cubi c m 5000 cubi c f eet  per  hour .

2. 11. 3   Non- Sur ge Check/ Ai r  Bl ock Val ve

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES

2. 11. 4   Of f l oad Fuel  Hose 

The of f l oad f uel  hose must  be 100 mm 4- i nch,  l i ght wei ght ,  f l exi bl e,  mi ni mum 
200 mm 8- i nch bend r adi us,  non- pr essur i zed of f l oadi ng hose const r uct ed of  
ni t r i l e r ubber ,  r i gi d PVC hel i x,  synt het i c br ai di ng,  smoot h bor e,  
cor r ugat ed out er  di amet er ,  non- col l apsi bl e,  t hr eaded,  mal e NPT,  bot h ends,  
and have UV pr ot ect i on.  

2. 11. 5   Of f l oad Si ght  Fl ow I ndi cat or

The Tr uck Of f l oad s i ght  f l ow i ndi cat or  must  be 100 mm f our  i nch waf er  
pat t er n s i ght  gl ass,  pl ane i ndi cat or  al umi num const r uct i on.

2. 11. 6   Fl ood Li ght s

Mount  t hr ee f l oodl i ght s on t he of f  l oad ski d,  appr oxi mat el y  3. 66 m 12 f oot  
hi gh,  t wo on one pol e,  one on anot her  pol e t o pr ovi de 10 f c of  i l l umi nance 
at  t he of f l oad connect i on poi nt  and 1 f c of  gener al  i l l umi nat i on i n t he 
of f l oad ar ea.   Fi xt ur es must  oper at e on 277 vol t s,  s i ngl e phase,  60 Hz.   
Lumi nai r es must  be r at ed f or  i nst al l at i on i n wet  l ocat i ons and have nar r ow 
ver t i cal  and wi de hor i zont al  beam spr ead.  Lumi nai r es must  be br onze i n 
col or  and accept  50 mm 2- i nch knuckl e mount i ng. Pr ovi de a manual  swi t ch f or  
cont r ol .   See Sect i on 26 56 00 EXTERI OR LI GHTI NG f or  appl i cabl e 
requirements.

2. 11. 7   Flowmeter

Met er  must  be as i ndi cat ed i n par agr aph METERS,  desi gned f or  a cont i nuous 
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f l ow of  [ 36] [ 18]  L/ s[ 600] [ 300]  GPM.

[ 2. 11. 8   Grounding

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  t he t ank t r ucks t o 
be l oaded/ unl oaded have a pl ug- i n connect i on f or  
such a syst em.   I ndi cat e on t he dr awi ngs t he t ype of  
connect i on r equi r ed f or  a Gr oundi ng Ver i f i cat i on 
Uni t .   Del et e t he second par agr aph i f  a gr oundi ng 
cabl e and cl amp connect i on wi l l  be suf f i c i ent .

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

The ski d must  be equi pped wi t h a sel f  wi ndi ng gr oundi ng cabl e r eel .   The 
cabl e must  be at  l east  15 m 50 f eet  l ong.   The cabl e r eel ,  t he gr oundi ng 
cabl e and t he connect i on c l amp must  be i n accor dance wi t h CI D A- A- 50696.

][ 2. 11. 9   Gr oundi ng Ver i f i cat i on Uni t

**************************************************************************
NOTE:   Syst em can connect  t o a t ank t r uck by usi ng 
ei t her  a gr oundi ng c l amp or  pl ug.   For  a gr oundi ng 
pl ug t o wor k,  t he t ank t r ucks must  have an 
appr opr i at e r ecept acl e.   Coor di nat e wi t h t he Usi ng 
Agency t o det er mi ne i f  pl ugs ar e needed and i f  so 
what  t ype.

The swi t ch cont act  i n t he cont r ol  modul e can be used 
t o i ni t i at e var i ous i nt er l ock f unct i ons ( e. g. ,  st op 
pumps,  c l ose val ves,  i ni t i at e al ar ms,  et c. ) .   
I ndi cat e t he desi r e i nt er l ock cont r ol  f unct i ons on 
t he dr awi ngs.

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

Syst em must  i ncl ude gr oundi ng [ c l amp]  [ pl ug] ,  gr oundi ng cabl e,  and 
moni t or i ng and cont r ol  modul e.   Syst em must  aut omat i cal l y  and cont i nual l y 
moni t or  and ver i f y a l ow- r esi st ance st at i c di ssi pat i on pat h ( l ess t han [ 10 
Ohms]  [ _____] )  bet ween connect i ng t anker  and t he desi gnat ed gr ound poi nt .   
[ Gr oundi ng c l amp must  conf or m t o MIL-DTL-83413  and MIL-DTL-83413/7 . ]   
[ Gr oundi ng pl ug must  [ conf or m t o MIL-DTL-83413  and MIL-DTL-83413/4 .] 
[ ______] . ]   Gr oundi ng cabl e must  be cor r osi on r esi st ant  st eel  st r ands 
sheat hed i n a Hyt r el  j acket .   Cabl e must  be t he spi r al ,  sel f - r et r act i ng 
t ype.   Cabl e must  be a mi ni mum 9 m 30 f eet  i n l engt h.   Moni t or i ng and 
cont r ol  modul e must  be r at ed f or  an expl osi on- pr oof  envi r onment  i n 
accor dance wi t h NFPA 70 f or  Cl ass I ,  Di v i s i on I ,  Gr oup D l ocat i ons.   Modul e 
must  i ncl ude st at us l i ght s ( r ed f or  no gr ound ver i f i cat i on and gr een f or  
posi t i ve gr ound ver i f i cat i on)  and a l ockabl e bypass swi t ch.   Modul e must  
i ncl ude a swi t ch cont act  t o al l ow i nt er l ock f unct i ons.

] 2. 11. 10   Ot her  Of f l oad Equi pment

For  ot her  equi pment  shown on t he dr awi ngs as par t  of  t he of f l oad syst em,  
r ef er  t o t hi s Sect i on and r ef er  t o Sect i on 33 52 43. 13 AVI ATI ON FUELI NG 
PIPING

2. 12   HYDRANT OUTLET PI TS AND I SOLATI ON VALVE PI TS

Use t hi s par agr aph f or  On- shoul der  and On- apr on i nst al l at i on.   Pant ogr aph 
and hydr ant  hose t r uck hydr ant  out l et  pi t s and i sol at i on val ve pi t s  must  be 
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pr ef abr i cat ed uni t s t hat  ar e t he st andar d pr oduct s of  a f i r m r egul ar l y 
engaged i n t he manuf act ur e of  such pr oduct s and must  essent i al l y  dupl i cat e 
i t ems t hat  have been i n sat i sf act or y use f or  at  l east  ( 3)  year s pr i or  t o 
bi d openi ng.   The basi c pi t  must  consi st  of  a 1. 25 m 0. 50- i nch t hi ck 
f i ber gl ass wal l s  and f l oor  wi t h mai n body di mensi ons as shown on t he 
dr awi ngs.   The pi t  must  cont ai n t wel ve ( mi ni mum)  i nt egr al  concr et e anchor s 
or  t wo i nt egr al  anchor s t hat  r un cont i nuous on t hr ee s i des of  pi t .   The 
i nt egr al  f i ber gl ass t op f l ange must  r equi r e no exposed cor r osi ve mat er i al ,  
wel dment s,  or  st r ongbacks wi t hi n t he pi t  t o suppor t  t he al umi num cover  
assembl y.   The manuf act ur er  must  have had a mi ni mum of  t hr ee year s 
successf ul  exper i ence i n t he pr oduct i on and usage of  t hei r  f i ber gl ass 
ser vi ce pi t s and must  suppl y pr oof  of  exper i ence at  t i me of  submi t t al s.   
Pi t s must  be pr ovi ded wi t h a 50 mm 2- i nch pump- out  l i ne t er mi nat i ng wi t h a 
mal e cam t ype br onze connect or  wi t h f emal e dust  cap.   Pi t s must  be pr ovi ded 
wi t h r emovabl e al umi num gr at i ng pl at f or m sui t abl e f or  l oadi ng of  150 kg 400 
pounds per  squar e f oot .   The gr at i ng must  cover  t he ent i r e openi ng when t he 
l i d i s  i n t he open posi t i on.  The gr at i ng pl at f or m must  have out s i de edges 
and cut - out s f r amed.   The i nsi de of  t he l i d must  have a 356 by 254 mm 14 by 
10 i nch per manent l y at t ached si gn whi ch says " DANGER CONFI NED SPACE ENTER 
BY PERMI T ONLY" .   The si gn must  be whi t e wi t h bl ack l et t er s,  made of  PVC,  
compl et el y and per manent l y encapsul at ed 1. 25 mm 50- mi l  pl ast i c.

2. 12. 1   Pi t  Cover

The pi t  cover  assembl y must  consi st  of  a compl et el y r emovabl e one- pi ece 
al umi num l i d at t ached t o a r i gi d f r ame whi ch i s an i nt egr al  par t  of  t he 
f i ber gl ass pi t .   The l i d must  be at t ached t o t he f r ame wi t h hi nges whi ch do 
not  car r y wheel  l oads appl i ed t o t he t op sur f ace of  t he l i d i n i t s  c l osed 
posi t i on.   The l i d must  be equi pped wi t h a devi ce t o hol d t he l i d i n i t s  
f ul l y- opened posi t i on.   Thi s l i d- st ayi ng devi ce must  aut omat i cal l y  engage 
when t he l i d i s  opened t o i t s  f ul l y- opened posi t i on.   The devi ce must  al so 
be pr ovi ded wi t h a qui ck- r el ease mechani sm desi gned t o be oper at ed wi t h one 
hand.   The l i d must  be consi der ed f ul l y- open when i t  i s  r ot at ed 
appr oxi mat el y 90 degr ees f r om i t s  c l osed posi t i on.   Each cover  l i d must  
move smoot hl y t hr ough i t s ent i r e r ange of  mot i on and must  be 
count er bal anced suf f i c i ent l y t o r equi r e an ext er nal l y- appl i ed openi ng f or ce 
of  35 pounds ( maxi mum)  t o be appl i ed t o t he cent er  of  t he l ong s i de of  t he 
cover  ( opposi t e t he hi nge si de) .   Si mi l ar l y,  t he maxi mum cl osi ng f or ce 
r equi r ed t o be appl i ed at  t he same poi nt  must  be appr oxi mat el y 18 kg 50 
pounds.   I n addi t i on,  t he cover  must  be count er bal anced i n such a f ashi on 
t hat  t he cover  wi l l  not  c l ose under  i t s  own wei ght  i f  r el eased when open t o 
any angl e gr eat er  t han 70 degr ees ( f r om i t s c l osed posi t i on) .   Oper at i on of  
t he l i d wi l l  not  have spr i ng assi st .   Li f t i ng handl es ( t wo mi ni mum)  must  be 
pr ovi ded f or  each l i d.   Each handl e must  pr ovi de comf or t abl e,  secur e gr i p 
f or  and aver age adul t  mal e' s f ul l  ( gl oved)  hand.   Al l  cover s must  be 
pr ovi ded wi t h a l at ch,  oper abl e f r om t he ext er i or  of  t he vaul t ,  t o secur el y 
hol d t he l i d t o t he f r ame i n t he c l osed posi t i on.   The l at ch wi l l  be 
capabl e of  bei ng r el eased f r om ei t her  l i f t i ng handl e.   Tool s must  not  be 
r equi r ed t o engage ( or  di sengage)  t he l at ch or  t he l i d l i f t i ng handl es.   
Lat ch and handl e desi gns must  be weat her - r esi st ant  wi t h f eat ur es t o pr el ude 
f r eeze- up and t he col l ect i on of  di r t  and pr eci pi t at i on.   Pr oj ect i ons of  t he 
l i d' s hi nges,  l i f t i ng handl es,  or  l at ches above t he pl ane of  t he l i d,  
whet her  t empor ar y or  per manent ,  must  not  be al l owed.   The wei ght  bear i ng 
f l ange sur f aces of  bot h t he f i ber gl ass pi t  l i ner  and t he al umi num cover  l i d 
must  be machi ned f l at  t o assur e uni f or m wei ght  di s t r i but i on.   The wor d FUEL 
must  be i nt egr al l y  cast  i n r ai sed l et t er s on t he t op sur f ace of  each l i d.   
The l et t er i ng must  be a mi ni mum of  25 mm 1- i nch hi gh and 1. 6 mm 0. 0625- i nch 
deep.   [ The pant ogr aph pi t  cover  must  i ncl ude an i nt er i or  cent er  457 mm 
18- i nch di amet er  ( c l ear  openi ng)  t wi st  and t ur n l i d t hat  f ul l y  opens and i s 
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at t ached wi t h a st ai nl ess st eel  cabl e. ]  [   Pi t  l i d must  be desi gned f or  
r esi st i ng debr i s  and wat er  accumul at i on at  seal s,  l oad bear i ng sur f aces,  
hi nges,  and handl e pocket s.   Seal  must  be an el ast omer i c per i met er  seal ,  
easy t o r epl ace,  secur ed t o l i d by dovet ai l  gr ooves,  no adhesi ve.  Push 
but t ons ar e not  al l owed. ]

2. 12. 2   Pi t  Cover  Mat er i al s,  Desi gn,  and Test i ng 

**************************************************************************
NOTE:   Pr ovi de cent er  openi ng per  SME.   Pr ovi de 
wat er  r esi st ant  l i d per  SMEat  nor t her n bases.

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

Al l  cover  l i ds and f r ames must  be desi gned usi ng an appr opr i at e cast  
al umi num al l oy or  r ol l ed al umi num pl at e t o suppor t  an ai r cr af t  wheel  l oad 
s i mul at ed by a r ovi ng 90, 720 kg 200, 000- pound t est - l oad appl i ed 
per pendi cul ar  t o a 129, 000 squar e mm 200- squar e- i nch cont act  ar ea(  254 by 
508 mm 10 by 20 i nches)  of  t he cover ' s t op sur f ace.   The al umi num al l oy 
mat er i al  sel ect ed f or  desi gn must  be duct i l e,  cor r osi on- r esi st ant ,  
i mpact - r esi st ant ,  and sui t abl e f or  t he i nt ended use.   Al l  cover s must  be 
non- ski d sur f ace const r uct i on and f r ee of  i nj ur i ous def ect s.   Wel di ng f or  
t he pur pose of  s t r uct ur al  r epai r  of  cast i ng def ect s must  not  be al l owed.   
Mi nor  cosmet i c wel di ng i s accept abl e.   The cover  must  be capabl e of  
suppor t i ng t he t est - l oad wi t hout  f ai l ur e r egar dl ess of  t he l ocat i on or  
or i ent at i on of  t he l oad.   Local i zed y i el di ng or  cr acki ng or  excessi ve 
def or mat i ons must  be consi der ed as f ai l ur e.   Act ual  l oad- t est s must  be 
per f or med on a mi ni mum of  10 per cent  of  al l  t he cover s suppl i ed.   
Load- t est ed uni t s must  be r andoml y sel ect ed.   Load- t est  condi t i ons must  
model  f i el d- i nst al l ed condi t i ons as near l y as pr act i cabl e.   The 800 kN 200 
Ki p t est - l oad must  be appl i ed t o t he cover  f or  a mi ni mum dur at i on of  5 
mi nut es.   Absol ut e maxi mum def l ect i on of  t he cover  l i d under  t he t est - l oad 
must  not  exceed 1/ 180t h of  t he mi ni mum i nt er i or  openi ng di mensi on of  t he 
f i ber gl ass pi t  body.   Maxi mum def l ect i on of  t he cover  l i ds,  r emai ni ng af t er  
r emoval  of  t he t est  l oad,  must  be + 0. 25 mm 0. 010- i nches t o assur e t hat  no 
per manent  set  has t aken pl ace.   Upon r emoval  of  t he t est - l oad,  t he cover  
l i d and f r ame must  be car ef ul l y  exami ned f or  cr acks or  l ocal i zed ar eas of  
per manent  def or mat i on.   Al l  r esul t s must  be submi t t ed f or  r evi ew and 
appr oval .   A s i ngl e f ai l ur e t o meet  any of  t he st at ed cr i t er i a must  be 
consi der ed suf f i c i ent  gr ounds f or  t he t est i ng of  50 per cent  of  t he uni t s.

2. 12. 3   Pi pe Seal

The pi pe penet r at i ons t hr ough t he pi t  f l oor  or  wal l  must  be seal ed by means 
of  a Buna- N boot .   The boot  must  be secur ed t o t he pi pe and t o a st eel  
s l eeve bonded t o t he pi t  wal l  at  t he pi t  penet r at i on by st ai nl ess st eel  
c l amps.   Buna- N ( Ni t r i l e But adi ene)  mat er i al  must  be i n accor dance wi t h 
SAE AMS3275.

2. 12. 4   Hydr ant  Out l et  Pi t  Equi pment

At  t he Cont r act or ' s opt i on,  hydr ant  pi t s may be f ur ni shed compl et e wi t h 
hydr ant  cont r ol  val ves and shut of f  val ves assembl ed i n a pi pe r i ser .   Al l  
val ves and pi pi ng f ur ni shed by t he pi t  manuf act ur er  must  compl y wi t h t he 
r equi r ement s speci f i ed her ei n.   Al l  cont r ol  val ves must  be of  t he same 
manufacturer.

2. 13   HI GH POI NT VENT AND LOW POI NT DRAI N PI TS

Use f or  On- Shoul der  and On- Apr on i nst al l at i ons.
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2. 13. 1   Pi t  Assembl y

Each pi t  must  i ncor por at e t he f ol l owi ng i t ems bui l t  i nt o a sel f - cont ai ned 
assembly.

2. 13. 2   Pit

The basi c pi t  must  consi st  of  6. 25 mm 0. 25- i nch wal l  f i ber gl ass l i ner  wi t h 
a mai n body appr oxi mat el y 575 mm 23- i nches i n di amet er  and a mi ni mum of  925 
mm 37- i nches deep.   The pi t  must  cont ai n t wo i nt egr al  concr et e anchor s.   
The f i ber gl ass t op f l ange must  r equi r e no exposed cor r osi ve mat er i al ,  
wel dment s,  or  st r ongbacks wi t hi n t he pi t  t o suppor t  t he cast  al umi num r i ng 
and cover  assembl y.   The pi t s must  be t he st andar d pr oduct s of  a f i r m 
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct  and must  essent i al l y  
dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  l east  t hr ee ( 3)  
year s pr i or  t o bi d openi ng.   Pr oof  of  exper i ence wi l l  be submi t t ed.

2. 13. 3   Pi t  Cover ,  Gener al  Requi r ement s

The pi t  cover  must  i ncl ude a r emovabl e out er  r i ng f r ame and an i nt er i or  457 
mm 18- i nch di amet er  ( c l ear  openi ng)  hi nged l i d t hat  opens 160 degr ees.  [ The 
pi t  must  have a t amper pr oof  cover .   The r emovabl e out er  r i ng must  have 
anchor s t o pr ovi de f or  means t o secur e t he manhol e and i t s moveabl e cover  
and l i d t o t he " concr et e"  f i ber gl ass cont ai nment .   The i nner  hi nged l i d 
must  have a means of  bei ng l ocked. ]   Each cover  l i d must  move smoot hl y 
t hr ough i t s ent i r e r ange of  mot i on and must  r equi r e a maxi mum openi ng f or ce 
of  150 N 35 pound- f or ce t o be appl i ed at  a s i ngl e l i f t i ng handl e.   Each 
handl e must  pr ovi de a comf or t abl e,  secur e gr i p f or  an aver age adul t  mal e' s 
f ul l  gl oved hand.   Tool s must  not  be r equi r ed t o engage t he l i f t i ng 
handl e.   Pr oj ect i ons of  t he l i d' s  hi nges or  handl es above t he pl ane of  t he 
l i d,  whet her  t empor ar y or  per manent ,  must  not  be al l owed.   The pi t  ser vi ce 
must  be i nt egr al l y  cast  i n r ai sed l et t er s on t he t op sur f ace of  each l i d.   
The l et t er i ng must  be a mi ni mum of  25 mm 1- i nch hi gh and 1. 6 mm 0. 0625- i nch 
deep.   The wei ght  bear i ng f l anges of  t he f i ber gl ass pi t  l i ner  and t he 
al umi num cover  f r ame ( and l i d)  must  be machi ned t o assur e uni f or m wei ght  
distribution.

2. 13. 4   Pi t  Cover  Mat er i al s,  Desi gn,  and Test i ng

**************************************************************************
NOTE:   Sel ect  per  SME di r ect i on.

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

The cover  f r ames and l i ds must  be desi gned and manuf act ur ed by a qual i f i ed 
company havi ng a mi ni mum of  f i ve year s successf ul  exper i ence i n t he 
pr oduct i on of  s i mi l ar  ai r por t  apr on s l ab f i x t ur es.   Al l  cover  l i ds and 
f r ames must  be desi gned usi ng an appr opr i at e cast  al umi num al l oy or  r ol l ed 
al umi num pl at e t o suppor t  an ai r cr af t  wheel  l oad s i mul at ed by a r ovi ng 
90, 720 kg 200, 000- pound t est - l oad appl i ed per pendi cul ar  t o a 129, 000 squar e 
mm 200- squar e- i nch cont act  ar ea(  254 by 508 mm 10 by 20 i nches)  of  t he 
cover ' s t op sur f ace.   The al umi num al l oy mat er i al  sel ect ed f or  desi gn must  
be duct i l e,  cor r osi on- r esi st ant ,  i mpact - r esi st ant ,  and sui t abl e f or  t he 
i nt ended use.   Al l  cover s must  be non- ski d sur f ace const r uct i on and f r ee of  
i nj ur i ous def ect s.   Wel di ng f or  t he pur pose of  st r uct ur al  r epai r  of  cast i ng 
def ect s must  not  be al l owed.   Mi nor  cosmet i c wel di ng i s accept abl e.   The 
cover  must  be capabl e of  suppor t i ng t he t est - l oad wi t hout  f ai l ur e 
r egar dl ess of  t he l ocat i on or  or i ent at i on of  t he l oad.   Local i zed y i el di ng 
or  cr acki ng or  excessi ve def or mat i ons must  be consi der ed as f ai l ur e.   
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Act ual  l oad- t est s must  be per f or med on a mi ni mum of  10 per cent  of  al l  t he 
cover s suppl i ed.   Load- t est ed uni t s must  be r andoml y sel ect ed.   Load- t est  
condi t i ons must  model  f i el d- i nst al l ed condi t i ons as near l y as pr act i cabl e.   
The 800 kN 200 Ki p t est - l oad must  be appl i ed t o t he cover  f or  a mi ni mum 
dur at i on of  5 mi nut es.   Absol ut e maxi mum def l ect i on of  t he cover  l i d under  
t he t est - l oad must  not  exceed 1/ 180t h of  t he i nt er i or  di amet er  of  t he 
f i ber gl ass pi t  body.   Maxi mum def l ect i on of  t he cover  l i ds,  r emai ni ng af t er  
r emoval  of  t he t est  l oad must  be + 0. 25 mm 0. 010- i nches t o assur e t hat  no 
per manent  set  has t aken pl ace.   Upon r emoval  of  t he t est - l oad,  t he cover  
l i d and f r ame must  be car ef ul l y  exami ned f or  cr acks or  l ocal i zed ar eas of  
per manent  def or mat i on.   Al l  r esul t s must  be submi t t ed f or  r evi ew and 
appr oval .   A s i ngl e f ai l ur e t o meet  any of  t he st at ed cr i t er i a must  be 
consi der ed suf f i c i ent  gr ounds f or  t he t est i ng of  50 per cent  of  t he uni t s.

2. 13. 5   Pi pe Ri ser  Seal

The r i ser  pi pe penet r at i on t hr ough t he pi t  f l oor  must  be seal ed by means of  
a Buna- N boot .   The boot  must  be secur ed t o a met al  col l ar  wel ded t o t he 
pi pe r i ser  and t o a f l ange at  t he f l oor  openi ng by st ai nl ess st eel  c l amps.   
Col l ar  must  be f abr i cat ed f r om t he same mat er i al  as t he pi pe.

2. 14   OPERATI NG TANK LEVEL I NDI CATOR

The l evel  i ndi cat i ng syst em must  per f or m t ank gaugi ng and have l ocal  t ank 
r eadout .   The l evel  i ndi cat i ng syst em must  use a ser vo t o measur e al l  t he 
var i ous l ocat i ons r equi r ed f or  t he pr i mar y measur ement .   The l evel  
i ndi cat i ng syst em must  be abl e t o measur e and comput e f uel  l evel ,  f uel  
densi t y,  f uel  act ual  vol ume,  f uel  and wat er  cor r ect ed vol ume,  and f uel  
ambi ent  t emper at ur e.   The r ef er ence poi nt  f or  al l  l evel  measur ement s must  
be f r om t he t ank ' s dat um pl at e.   The ser vo syst em must  at t ach t o t he t ank' s 
[ 203]  [ 254]  [ 303]  mm [ 8]  [ 10]  [ 12]  i nch r i ser / [  254 mm 10- i nch]  st i l l i ng 
wel l  t o mi ni mi ze t he ef f ect s of  t ur bul ence on t he measur ement s and st i l l  
al l ow t he gover nment  access t o t ake qual i t y  cont r ol  sampl es.   The l evel  
i ndi cat i ng syst em must  be abl e t o measur e i n under gr ound,  abovegr ound and 
cut  and cover  t anks wi t h al l  f l oor  and r oof  t ypes.   The l evel  i ndi cat i ng 
syst em must  be abl e t o measur e mul t i pl e t anks wi t h a s i ngl e f i el d i nt er f ace 
uni t .   The l evel  i ndi cat i ng syst em must  be abl e t o det er mi ne whet her  t he 
t ank i s i ssui ng or  r ecei v i ng f uel  whi l e i n t he t r ansf er  mode and al so wi t h 
t he same uni t  be abl e t o per f or m l eak det ect i on.   The l evel  i ndi cat i ng 
syst em must  r equi r e no per i odi c cal i br at i on af t er  i nst al l at i on i s 
compl et e.   The l evel  i ndi cat i ng syst em must  be appr oved f or  i nst al l at i on i n 
a hazar dous ar ea and cer t i f i ed i nt r i nsi cal l y  saf e by an appr oved agency and 
pr ovi de l i ght ni ng pr ot ect i on.   The l evel  i ndi cat i ng syst em must  be abl e t o 
i nt er f ace wi t h gover nment  owned i nf or mat i on syst ems.   The l evel  i ndi cat i ng 
syst em must  pr ovi de f i ve set s of  al ar m out put s;  hi gh i nt er medi at e hi gh,  
l ow,  i nt er medi at e l ow and st at i c t ank movement  al ar m.

**************************************************************************
NOTE:   Sel ect  per  SME di r ect i on.

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

Level  accur acy + 1. 25 mm 0. 05 i nches
Cor r ect ed vol ume accur acy + 0. 1 per cent
Densi t y accur acy + 1 per cent
Temper at ur e accur acy + - 0. 6 degr ees C 1 degr ees F
Det ect  wat er  i n t he t ank sump t o a l evel  equal  t o or  s l i ght l y above t he 
wat er  dr aw- of f  pi pe

**************************************************************************
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NOTE:   Thi s par agr aph speci f i es pr ovi s i on of  
pr opr i et ar y pr oduct s.   A J&A must  be obt ai ned f or  
t hese pr oduct s i f  t he par agr aph i s i ncl uded i n t he 
pr oj ect  speci f i cat i on.

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

[  I t  wi l l  be an ENRAF Ser vo Gauge Model  854 Aut omat i c Tank Gaugi ng Syst em or  
appr oved equal .   Equal i t y  bei ng det er mi ned by compat i bi l i t y  wi t h t he Base 
FAS Syst em. .   The syst em must  i nc l ude an ENDRESS+HAUSER RTU 8130 and a 
l ocal  di spl ay s i mi l ar  or  equal  t o a CP/ 2500.  The RTU must  t r ansmi t  dat a t o 
t he Base FAS Syst em l ocat ed i n t he RCC vi a t el ephone l i nes as shown on t he 
dr awi ngs.   Base per sonnel  must  coor di nat e r epr ogr ammi ng of  t he FAS Syst em 
t o accept  t hi s new dat a.

] 2. 15   OPERATI NG TANK LEVEL SWI TCHES

**************************************************************************
NOTE:  Sel ect  per  SME di r ect i on.  

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

The swi t ches must  be an ext er nal  mount  l i qui d l evel  swi t ch wi t h a st ai nl ess 
st eel  f l oat  chamber  and st ai nl ess st eel ,  t ype 304 or  316,  f l oat  and t r i m.   
Swi t ch cont act s must  be t wo si ngl e pol e doubl e t hr ow swi t ches f act or y 
mut ual  appr oved or  U. L.  l i s t ed f or  use i n Cl ass I ,  Di v i s i on 1,  Gr oup D 
hazar dous l ocat i on wi t h a maxi mum t emper at ur e r at i ng of  T2D (  216 degr ees C 
419 degr ees F) .   Uni t s must  have pr ovi s i ons t o check l evel  swi t ch 
oper at i ons wi t hout  i ncr easi ng t he f uel  l evel  i n t he t anks as shown on t he 
cont r act  dr awi ngs.

2. 16   OPERATI NG TANK LEVEL SWI TCHES

**************************************************************************
NOTE:   Sel ect  per  SME di r ect i on.

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

a.   Syst em must  be desi gned and i nst al l ed i n such a way t hat  t he syst em 
must  be cont i nuousl y and aut omat i cal l y  sel f - checki ng.   Swi t ches must  be 
an ext er nal  mount  wi t h a st ai nl ess st eel  f l ui d chamber .   El ect r oni c 
l evel  sensor s must  be t her mi st or s or  opt i c t ype,  and be i nt r i nsi cal l y  
saf e Cl ass I ,  Di v i s i on 1,  Gr oup D f or  hazar dous envi r onment s,  wi t h 
r ecogni zed FM,  CSA or  UL appr oval .   The sensor  hol der / j unct i on box must  
be accessi bl e f r om t he st ai r way.   Uni t s must  have pr ovi s i ons t o check 
l evel  swi t ch oper at i ons wi t hout  i ncr easi ng t he f uel  l evel  i n t he t anks 
as shown on t he cont r act  dr awi ngs.

b.   Level  al ar ms must  be mechani cal l y and el ect r i cal l y  i ndependent  and be 
t ot al l y  i sol at ed f r om t he gaugi ng syst em.   The l evel  swi t ches must  
r ecei ve power  and send t hei r  s i gnal  t o t he Pump Cont r ol  Panel .   
Ci r cui t r y and cabl es f r om t he PCP t o t he el ect r oni c l evel  sensor s i n 
t he t ank must  be i nt r i nsi cal l y  saf e.

[ 2. 17   OPERATI NG TANK LEVEL SWI TCHES

**************************************************************************
NOTE:   Sel ect  when usi ng a cut  and cover  Tank.

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

a.   Syst em must  be desi gned and i nst al l ed i n such a way t hat  t he syst em 
must  be cont i nuousl y and aut omat i cal l y  sel f - checki ng.   Swi t ches must  be 
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mount ed on t op of  t he t ank,  i n t he pump house,  as i ndi cat ed.   
El ect r oni c l evel  sensor s must  be t her mi st or s or  opt i c t ype,  and be 
i nt r i nsi cal l y  saf e Cl ass I ,  Di v i s i on 1,  Gr oup D f or  hazar dous 
envi r onment s,  wi t h r ecogni zed FM,  CSA or  UL appr oval .   The sensor  
hol der / j unct i on box must  be accessi bl e.

b.   Level  al ar ms must  be mechani cal l y and el ect r i cal l y  i ndependent  and be 
t ot al l y  i sol at ed f r om t he gaugi ng syst em.   The l evel  swi t ches must  
r ecei ve power  and send t hei r  s i gnal  t o t he Pump Cont r ol  Panel .   
Ci r cui t r y and cabl es f r om t he PCP t o t he el ect r oni c l evel  sensor s i n 
t he t ank must  be i nt r i nsi cal l y  saf e.

] 2. 18   WATER DRAW- OFF SYSTEM

**************************************************************************
NOTE:   Use a FUEL SYSTEM WASTE WATER TANK when 
desi gni ng a CUT AND COVER SYSTEM i f  di r ect ed by SME.

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

A wat er  dr aw- of f  syst em must  be pr ovi ded f or  each Oper at i ng Tank.   Wat er  
dr aw- of f  syst em must  gr avi t y dr ai n.   Each syst em must  i ncl ude t ank,  pr oduct  
r et ur n pump and al l  necessar y pi pe,  pr essur e r el i ef  syst em,  val ves,  and 
fittings.

2. 18. 1   Tank

Wat er  dr aw- of f  t ank must  be a 210 L 55- gal  f abr i cat ed st ai nl ess st eel  t ank 
wi t h suppor t i ng l egs as shown.   Tank and suppor t  l egs must  be f abr i cat ed 
f r om Type 304 st ai nl ess st eel .

2. 18. 2   Si ght  Gl ass

Si ght  gl asses f or  t ank must  be st andar d t ubul ar  gages wi t h densi t y bal l  and 
shut - of f  val ves on each end.   Wet t ed par t s ot her  t han s i ght  gl ass must  be 
st ai nl ess st eel .   I f  gl ass br eakage shoul d occur ,  a st ai nl ess st eel  bal l  i n 
t he val ve must  c l ose pr event i ng pr oduct  l oss.   Gl ass must  be pr ot ect ed by 
mi ni mum of  f our  guar d r ods.

2. 18. 3   Ret ur n Pump

**************************************************************************
NOTE:   I nser t  s i t e speci f i c  Pump r equi r ement s.

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

Pr oduct  r et ur n pump ( PRP- 1 and PRP- 2)  must  have t he capaci t y of  not  l ess 
t han 0. 60 L/ s 10 gpm agai nst  a t ot al  head of  [ ___] [ 3. 0]  m[ ___] [ 10]  f eet  
when dr i ven at  [ _____]  r pm.   The pump must  have f l ange connect i ons and must  
be const r uct ed of  st ai nl ess st eel  or  al umi num so as t o have no z i nc,  br ass 
or  ot her  copper  bear i ng al l oys i n cont act  wi t h t he f uel .   The uni t  must  be 
expl osi on- pr oof ,  Cl ass I ,  Di v i s i on 1,  Gr oup D wi t h maxi mum t emper at ur e 
r at i ng of  " T2D"  (  216 degr ees C 419 degr ees F) .   The mot or  must  not  be 
over l oadi ng at  any poi nt  on t he pump cur ve.   Cont r act or  has t he opt i on of  
sel ect i ng ei t her  cent r i f ugal  or  posi t i ve di spl acement  t ype pump wi t h t he 
r est r i c t i on of  t he posi t i ve di spl acement  t ype pump must  i ncl ude a pr essur e 
r el i ef  bet ween t he di schar ge and suct i on pr ot ect i ng t he pump f r om 
overloading.
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2. 18. 4   Anchoring

Al l  uni t s of  t he wat er  dr aw- of f  syst em must  be i nst al l ed pl umb and l evel  
and secur ed i n pl ace by anchor  bol t s.

2. 19   BOWSER PUMPOFF PUMP

The pump must  be a s l i di ng vane t ype r ot ar y pump.   The pump const r uct i on 
must  per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  
di sconnect i ng t he pump.   Pump capaci t y must  be 0. 6 L/ s 10 gpm wi t h a 
di f f er ent i al  head of  [ _____]  mm f eet  when dr i ven at  1800 r pm.   The pump and 
mot or  must  be mount ed on a cast  i r on or  st eel  subbase.   The mot or  must  have 
suf f i c i ent  power  f or  t he ser vi ce r equi r ed,  must  be of  a t ype appr oved by 
t he manuf act ur er  of  t he pump,  must  be sui t abl e f or  avai l abl e el ect r i c  
ser vi ce,  must  be t ot al l y  encl osed,  f an cool ed,  TEFC,  and must  conf or m t o 
t he r equi r ement s speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Pump must  be pr ovi ded wi t h st ai nl ess suct i on s i de basket  st r ai ner .

2. 20   JOCKEY PUMP

Pump capaci t y of  not  l ess t han 0. 3 L/ s 5 gpm agai nst  a t ot al  head of  73 m 
240 f eet  when dr i ven at  3600 r pm and be a cent r i f ugal  t ype.  The pump must  
have f l ange connect i ons and must  be const r uct ed of  st ai nl ess st eel  or  
al umi num so as t o have no z i nc,  br ass or  ot her  copper  bear i ng al l oys i n 
cont act  wi t h t he f uel .  The uni t  must  be expl osi on- pr oof ,  Cl ass I ,  Di v i s i on 
1,  Gr oup D wi t h maxi mum t emper at ur e r at i ng of  T3 ( 200 degr ees C 392 degr ees 
F) .  The mot or  must  not  be over l oadi ng at  any poi nt  on t he pump cur ve.

2. 21   PUMPHOUSE DRAI N PUMP

The pump must  be a s l i di ng vane t ype r ot ar y pump.  The pump const r uct i on 
must  per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  
di sconnect i ng t he pump.  Pump capaci t y must  be 0. 3 L/ s 5 gpm wi t h a 
di f f er ent i al  head of  1. 3 m 50 f eet  when dr i ven at  1800 r pm.  The pump and 
mot or  must  be mount ed on a cast  i r on or  st eel  subbase.  The mot or  must  have 
suf f i c i ent  power  f or  t he ser vi ce r equi r ed,  must  be of  a t ype appr oved by 
t he manuf act ur er  of  t he pump,  must  be sui t abl e f or  avai l abl e el ect r i c  
ser vi ce,  must  be t ot al l y  encl osed,  f an cool ed,  TEFC,  and must  conf or m t o 
t he r equi r ement s speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 22   TI GHTNESS MONI TORI NG SYSTEM

The syst em must  be a per manent ,  f ul l y  aut omat ed,  pr essur e st ep ( no vol ume 
measur ement ) l eak det ect i on syst em,  and wi l l  be used f or  t i ght ness t est i ng 
t he hydr ant  l oop pi pel i ne.   Syst em must  have a guar ant eed accur acy t o 
det ect  a l eak of  l ess t han 0. 0004 mL/ s 0. 0004 gal / h per  cubi c m f oot  at  1 
MPa 150 PSI .   The syst em must  be US EPA Thi r d Par t y Cer t i f i ed t o t he above 
sensi t i v i t y wi t h a Pr obabi l i t y  of  Det ect i on gr eat er  t han or  equal  t o 95 
per cent  and a Pr obabi l i t y  of  Fal se Al ar m of  l ess t han or  equal  t o 5 
per cent .  Syst em wi l l  have per f or med sat i sf act or i l y  on at  l east  f i ve ( 5)  
pr oj ect s i nvol v i ng quant i t i es and compl exi t i es at  l east  equal  t o t hose 
r equi r ed under  t hi s Cont r act .   Equi pment  must  be compat i bl e wi t h equi pment  
f ur ni shed and i nst al l ed under  Sect i on 33 52 43. 11 AVI ATI ON FUEL MECHANI CAL 
EQUI PMENT,  and Sect i on 33 09 53 AVI ATI ON FUEL PUMP CONTROL AND ANNUNCI ATI ON 
SYSTEM,  wher e t he i ndi v i dual  equi pment  component s ar e common t o bot h t he 
Ti ght ness Moni t or i ng Syst em f unct i onal  oper at i on,  and t he Hydr ant  Fuel  
Cont r ol  Syst em f unct i onal  oper at i on.   Test  r esul t s  must  be unaf f ect ed by 
t he t emper at ur e change of  t he f uel ,  and have a maxi mum t est  per i od of  one 
hour .   A l ocal  cont r ol l er  must  i mpl ement  and anal yze dat a,  st or e dat a and 
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be capabl e of  pr i nt i ng r esul t s,  and be l ocat ed i n t he cont r ol  r oom of  t he 
pumphouse bui l di ng.   Pr i nt er  must  be pr ovi ded.   Cont r ol l er  must  ut i l i ze 
120V,  s i ngl e phase power .   Any addi t i onal  ut i l i t i es or  equi pment  needed t o 
be added t o t he f uel  syst em i n addi t i on t o what  i s  shown on t he dr awi ngs t o 
al l ow t he Ti ght ness Moni t or i ng Syst em t o meet  t he r equi r ement s,  wi l l  be t he 
r equi r ement  of  t he Ti ght ness Moni t or i ng Syst em.   Pr ovi de cal cul at i ons,  
desi gn,  and pr oof  of  compl i ance.    Upon compl et i on of  72 hour s of  
cont i nuous syst em oper at i on and bef or e f i nal  accept ance of  wor k,  t est  t he 
Ti ght ness Moni t or i ng Syst em i n ser vi ce t o demonst r at e compl i ance wi t h 
cont r act  r equi r ement s.   Per f or mance ver i f i cat i on must  be coor di nat ed wi t h 
over al l  f uel  syst em st ar t - up,  and commi ssi oni ng of  f uel i ng f aci l i t i es.   
Per f or m per f or mance ver i f i cat i on i n such a way as t o obt ai n compl et e 
t i ght ness i nf or mat i on wi t hi n t he r equi r ed accur acy st at ed her ei n and 
pr ovi ded Ti ght ness Cer t i f i cat i on on each pi pe sect i on t est ed.

2. 23   TRUCK FI LLSTAND OVERFI LL PROTECTI ON AND GROUND VERI FI CATI ON UNI T

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  t he t ank t r ucks t o 
be l oaded do not  have an over f i l l  syst em i nst al l ed 
( e. g. ,  l i qui d l evel  sensor s,  wi r i ng,  and pl ug 
r ecept acl e) .   I ndi cat e t he t ype of  pl ug r equi r ed f or  
t he syst em.

The swi t ch cont act  i n t he cont r ol  modul e can be used 
t o i ni t i at e var i ous i nt er l ock f unct i ons ( e. g. ,  st op 
pumps,  c l ose val ves,  i ni t i at e al ar ms,  et c. ) .   
I ndi cat e t he desi r e i nt er l ock cont r ol  f unct i ons on 
t he dr awi ngs.

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

Syst em must  i ncl ude connect i on pl ug,  cont r ol  cabl e,  and moni t or i ng and 
cont r ol  modul e.   Syst em must  be t he sel f - checki ng t ype t hat  aut omat i cal l y  
and cont i nual l y moni t or s t he l i qui d- l evel  wi t hi n a t ank t r uck' s st or age 
compar t ment  dur i ng f uel i ng.   [ Connect i on pl ug must  conf or m t o [ ______] . ]  
[ The syst em must  be compat i bl e wi t h t he Scul l y Duocept  w/ Tr uck 
I dent i f i cat i on Modul e ( T. I . M. )  P/ N 09061 t o moni t or  t r uck l i qui d l evel ,  
pr ovi de gr ound ver i f i cat i on and pr ovi de a met hod t o el ect r oni cal l y  pr event  
pr oduct  commi ngl i ng. ]   Syst em must  be r at ed f or  an expl osi on- pr oof  
envi r onment  i n accor dance wi t h NFPA 70 f or  Cl ass I ,  Di v i s i on I ,  Gr oup D 
l ocat i ons.   Modul e must  i ncl ude st at us l i ght s and a swi t ch cont act  t o al l ow 
i nt er l ock f unct i ons.   Cont r ol  cabl e must  be t he spi r al ,  sel f - r et r act i ng 
t ype.   Cabl e must  be a mi ni mum 9 m 30 f eet  i n l engt h.   The f i l l s t and t ank 
l evel  sensor  must  s i gnal  t he f i l l s t and cont r ol  val ves t o shut down and must  
ser ve as t he pr i mar y f i l l  s t and over f i l l  syst em.

[ 2. 24   JP- 8+100 I NJECTI ON SYSTEM AND STORAGE TANK

**************************************************************************
NOTE:   Sel ect  per  SME di r ect i on.

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

The JP- 8+100 I nj ect i on Syst em must  i ncor por at e and i ncl ude al l  component s 
necessar y t o mechani cal l y i nj ect  t he JP- 8+100 addi t i ve i nt o t he f uel  st r eam 
at  an adj ust abl e r at e of  250 ppm.

2. 24. 1   I nj ect or  Assembl y

The i nj ect or  assembl y must  be a compl et el y sel f  cont ai ned 100 mm 4- i nch 
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f l anged uni t  r at ed f or  150 ANSI  ser vi ce and i nst al l ed at  each t r uck f i l l  
s t and.   Thr ee uni t s wi l l  be gover nment  f ur ni shed.   The mai n housi ng must  be 
const r uct ed of  al umi num and cont ai n a " swi ng vane"  posi t i ve di spl acement  
f l ui d mot or  dr i ven by pol yt et r af l uor oet hyl i ene ( PTFE)  vanes.   No ext er nal l y 
dr i ven pump must  be accept ed.   Al l  component s must  be compat i bl e wi t h JP- 8 
and t he JP- 8+100 addi t i ve.   The uni t  must  be passi ve i n oper at i on i n t hat  
t he i nj ect i on st ops when t he f uel  f l ow st ops.   A mi ni mum f l ow of  4. 5 L/ s 75 
GPM must  be r equi r ed t o st ar t  t he addi t i ve i nj ect i on.   The i nj ect or  pump 
must  be adj ust abl e f r om 0 t o 1, 000 ppm mi ni mum.   The assembl y must  i ncl ude 
a f l ow i ndi cat or / suct i on st r ai ner ,  i nl et  val ve,  out l et  val ve and pi pi ng al l  
manuf act ur ed f r om st ai nl ess st eel  mat er i al s.

2. 24. 2   I nj ect or  St or age Tanks

The i nj ect or  st or age t anks ( t wo each)  must  be hor i zont al  doubl e wal l  st eel  
t anks wi t h a 1500 L 400 gal  capaci t y and a hor i zont al  cyl i ndr i cal  desi gn.   
The t ank must  met  al l  r equi r ement s of  NFPA 30 and UL 142 f or  
f l ammabl e/ combust i bl e l i qui ds and must  i ncl ude a 30 year  war r ant y agai nst  
def ect s i n mat er i al  or  wor kmanshi p.   The t ank and al l  component s must  be 
sui t abl e f or  JP- 8+100 addi t i ve.   The t ank must  be equi pped wi t h st andar d 
accessor i es i ncl udi ng mount i ng suppor t s,  a 606 mm 24- i nch manway,  nor mal  
vent i ng,  mechani cal  l evel  i ndi cat i on,  a 50 mm 2- i nch NPT pl ugged dr ai n 
f i t t i ng,  pr i mar y and secondar y cont ai nment  emer gency vent i ng,  manual  
i nt er st i t i al  space moni t or i ng,  50 mm t wo- i nch pr oduct  dr op t ube,  a manual  
l evel  st i ck i ng por t ,  i nt er i or  epoxy coat i ng as per  Sect i on 09 97 13. 17 
THREE COAT EPOXY I NTERI OR COATI NG OF WELDED STEEL PETROLEUM FUEL TANKS and 
ext er i or  epoxy coat i ng as per  Sect i on 09 97 13. 27 EXTERI OR COATI NG OF STEEL 
STRUCTURES.   Al l  mat er i al s mount ed i nsi de t he t ank must  be 304 SS mi ni mum.   
The st or age t anks must  be mount ed on a 1. 5 m 5- f oot  hi gh st eel  st r uct ur al  
st and.   The i nj ect or  st or age t ank gauge must  be a ver t i cal  di r ect  r ead wi t h 
an 200 mm 8 i nch mi ni mum di al  f ace cal i br at ed i n L gal .   The gauge assembl y 
must  mount  on a 50 mm 2- i nch NPT f i t t i ng.   The f l oat ,  f l oat  ar m and al l  
wet t ed par t s ar e t o be 304 SS mi ni mum.

2. 24. 3   JP- 8+100 Addi t i ve Tubi ng and Condui t

The addi t i ve suppl y header  f eedi ng t he f uel  i nj ect i on st at i ons must  be 
manuf act ur ed of  one 25 mm 1 i nch nyl on f l exi bl e t ubi ng nat ur al  col or ed.   
The t ubi ng must  have an i nner  di amet er  of  21 mm 13/ 16- i nches,  a wor ki ng 
pr essur e of  1. 4 MPa 205 PSI G and a mi ni mum bend r adi us of  175 mm 7 i nches.   
Al l  t ube f i t t i ngs must  be of  st ai nl ess st eel  f er r ul e compr essi on desi gn.   
Suppor t  abovegr ound t ubi ng as r equi r ed t o mount  secur el y.

2. 24. 4   JP- 8+100 Addi t i ve Bal l  Val ves and St r ai ner

The val ves and st r ai ner  i n t he t anks suppl y l i ne must  meet  t he r equi r ement s 
of  Sect i on 33 52 43. 13 AVI ATI ON FUELI NG PI PI NG pl us be equi pped wi t h 
gasket s,  seal s,  seat s and packi ng t hat  ar e compat i bl e wi t h t he JP- 8+100 
addi t i ve.   PTFE and f l uor ocar bon ( Vi t on)  - l i t har ge cur ed ar e r ecommended by 
t he addi t i ve manuf act ur er .   The st r ai ner  must  i ncl ude a st ai nl ess st eel  50 
mesh scr een.

][ 2. 25   OPERATI NG TANK VENT

**************************************************************************
NOTE:   Sel ect  when usi ng a cut  and cover  Tank.

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

a.   Syst em must  be desi gned and i nst al l ed i n such a way t hat  t he syst em 
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must  be cont i nuousl y and aut omat i cal l y  sel f - checki ng.   Swi t ches must  be 
mount ed on t op of  t he t ank,  i n t he pump house,  as i ndi cat ed.  El ect r oni c 
l evel  sensor s must  be t her mi st or s or  opt i c t ype,  and be i nt r i nsi cal l y  
saf e Cl ass I ,  Di v i s i on 1,  Gr oup D f or  hazar dous envi r onment s,  wi t h 
r ecogni zed FM,  CSA or  UL appr oval .  The sensor  hol der / j unct i on box must  
be accessi bl e.

b.   Tank vent  out l et  must  be equi pped wi t h pr essur e- vacuum br eat her  vent ,  
al umi num const r uct i on wi t h weat her  hood and wi t h f l uor oel ast omer  ( FKM,  
Vi t on) pal l et  seat  i nser t s,  hi gh densi t y scr eens,  s t ai nl ess st eel  
i nt er nal s,  wi t h pr essur e r el i ef  set t i ng at  215 Pa 0. 5 oz/ sq i nch ,  and 
vacuum r el i ef  set  at  215 Pa 0. 5 oz/ sq i nch .   Pr essur e vent i ng capaci t y 
must  be 190 L/ s 400 cubi c f eet / mi nut e,  vacuum capaci t y must  be 190 L/ s 
400 cubi c f eet / mi nut e.

] PART 3   EXECUTI ON
 
3. 1   GENERAL

3. 1. 1   Installation 

I nst al l  equi pment  and component s i n posi t i on,  t r ue t o l i ne,  l evel  and 
pl umb,  and measur ed f r om est abl i shed benchmar ks or  r ef er ence poi nt s.   
Fol l ow manuf act ur er ' s r ecommended pr act i ces f or  equi pment  i nst al l at i on.   
Pr ovi de r equi r ed c l ear ances bet ween equi pment  component s.   Equi pment ,  
appar at us,  and accessor i es r equi r i ng nor mal  ser vi c i ng or  mai nt enance t o be 
accessible.

3. 1. 2   Anchoring

Anchor  equi pment  i n pl ace.   Check al i gnment  of  anchor  bol t s bef or e 
i nst al l i ng equi pment  and cl ean- out  associ at ed s l eeves.   Do not  cut  bol t s 
because of  mi sal i gnment .   Not i f y Cont r act i ng Of f i cer  of  er r or s and obt ai n 
t he Cont r act i ng Of f i cer ' s accept ance bef or e pr oceedi ng wi t h cor r ect i ons.   
Cut  anchor  bol t s  of  excess l engt h t o t he appr opr i at e l engt h wi t hout  damage 
t o t hr eads.   Wher e anchor  bol t s or  l i ke devi ces have not  been i nst al l ed,  
pr ovi de appr opr i at e sel f - dr i l l i ng t ype anchor s f or  const r uct i on condi t i on.

3. 1. 3   Grouting

Equi pment  whi ch i s anchor ed t o a pad i s t o be gr out ed i n pl ace.   Bef or e 
set t i ng equi pment  i n pl ace and bef or e pl aci ng gr out ,  c l ean sur f aces t o be 
i n cont act  wi t h gr out ,  i ncl udi ng f ast ener s and sl eeves.   Remove st andi ng 
wat er ,  debr i s,  oi l ,  r ust ,  and coat i ngs whi ch i mpai r  bond.   Cl ean 
cont ami nat ed concr et e by gr i ndi ng.   Cl ean met al  sur f aces of  mi l l  scal e and 
r ust  by hand or  power  t ool  met hods.   Pr ovi de necessar y f or mwor k f or  pl aci ng 
and r et ai ni ng gr out .   Gr out  t o be non- met al l i c ,  non- shr i nk,  f l ui d pr eci s i on 
gr out  of  a hydr aul i c cement i t i ous syst em wi t h gr aded and pr ocessed si l i ca 
aggr egat e,  Por t l and cement ,  shr i nkage compensat i ng agent s,  pl ast i c i z i ng and 
wat er  r educi ng agent s;  f r ee of  al umi num powder  agent s,  oxi di z i ng agent s and 
i nor gani c accel er at or s,  i ncl udi ng chl or i des;  pr opor t i oned,  pr e- mi xed and 
packaged at  f act or y wi t h onl y t he addi t i on of  wat er  r equi r ed at  t he pr oj ect  
s i t e.   Gr out i ng must  be i n accor dance wi t h ASTM C827/ C827M.   Per f or m al l  
gr out i ng i n accor dance wi t h equi pment  manuf act ur er ' s and gr out  
manuf act ur er ' s publ i shed speci f i cat i ons and r ecommendat i ons.

3. 1. 4   Level i ng and Al i gni ng

Level  and al i gn equi pment  i n accor dance wi t h r espect i ve manuf act ur er ' s 
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publ i shed dat a.   Do not  use anchor  bol t ,  j ack- nut s or  wedges t o suppor t ,  
l evel  or  al i gn equi pment .   I nst al l  onl y f l at  shi ms f or  l evel i ng equi pment .   
Pl ace shi ms t o f ul l y  suppor t  equi pment .   Wedgi ng i s not  per mi t t ed.   Shi ms 
t o be f abr i cat ed f l at  car bon st eel  uni t s of  sur f ace conf i gur at i on and ar ea 
not  l ess t han equi pment  bear i ng sur f ace.   Shi ms t o pr ovi de f or  f ul l  
equi pment  suppor t .   Shi m t o have smoot h sur f aces and edges,  f r ee f r om bur r s 
and sl i ver s.   Fl ame or  el ect r ode cut  edges not  accept abl e.

3. 1. 5   Di r ect  Dr i ves

Al i gnment  pr ocedur e f ol l ows:

3. 1. 5. 1   Rot at i on Di r ect i on and Speed 

Check and cor r ect  dr i ve shaf t  r ot at i on di r ect i on and speed.

3. 1. 5. 2   End Pl ay

Run dr i ve shaf t s at  oper at i onal  speed.   Det er mi ne whet her  axi al  end pl ay 
exi st s.   Run dr i ve shaf t  at  oper at i onal  speed and mar k dr i ve shaf t  axi al  
posi t i on when end pl ay exi st s.   Bl ock dr i ve shaf t  i n oper at i ng posi t i on 
when al i gni ng dr i ve shaf t  wi t h dr i ven shaf t .

3. 1. 5. 3   Shaf t  Level i ng and Radi al  Al i gnment

Pump al i gnment  must  be accompl i shed by t he f act or y t echni c i an or  a 
mi l l wr i ght  t r ai ned i n pump al i gnment ,  and wi t h t he use of  di al  gauges or  
l aser  al i gnment  equi pment .

3. 1. 5. 4   Angul ar  Al i gnment  and End Cl ear ance

Check angul ar  al i gnment  and end c l ear ance by i nser t i ng a f eel er  gage at  4 
poi nt s,  90 degr ees apar t  ar ound out er  edges of  coupl i ng hal ves.

3. 1. 5. 5   Fi nal  Recheck

Check adj ust ment s wi t h di al  i ndi cat or  af t er  compl et i ng r echeck.   Al i gn 
shaf t s wi t hi n 0. 025 mm 0. 001 i nch t ol er ance,  except  as ot her - wi se r equi r ed 
by mor e st r i ngent  r equi r ement s of  equi pment  manuf act ur er .

3. 1. 6   Precautions

Speci al  car e must  be t aken t o ensur e t hat  equi pment  and mat er i al s ar e 
st or ed pr oper l y t o pr event  damage and mai nt ai n c l eanl i ness,  and t hat  t he 
compl et ed syst em i s f r ee of  r ocks,  sand,  di r t ,  and f or ei gn obj ect s.   Take 
t he f ol l owi ng st eps t o i nsur e t hese condi t i ons.

a.   Equi pment  br ought  t o t he s i t e and not  st or ed i nsi de,  must  be st or ed on 
bl ocks or  hor ses at  l east  450 mm 18 i nches above gr ound.

b.   Vi sual  i nspect i on must  be made of  each pi ece of  equi pment  t o ensur e 
t hat  i t  i s  c l ean pr i or  t o i nst al l at i on.

c.   The open ends of  equi pment  must  be c l osed when wor k wi t h t hat  pi ece of  
equi pment  i s  not  i n pr ogr ess.

3. 2   I NSTALLATI ON OF UNDERGROUND TANKS

I nst al l at i on must  be per  t ank manuf act ur er ' s r ecommendat i ons,  API  RP 1615, 
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NFPA 30, 40 CFR 280,  st at e and l ocal  codes and as speci f i ed her ei n.   I f  
r ecommendat i ons r equi r e t ank t o be f i l l ed,  onl y f uel  wi l l  be al l owed i n 
t anks.   Wat er  f i l l i ng i s not  accept abl e.   Bef or e bei ng pl aced i n ser vi ce,  
t ank must  be t i ght ness t est ed i n accor dance wi t h NFPA 30.

3. 2. 1   Coat i ng Test i ng

The coat i ng must  be exami ned f or  f l aws and t est ed f or  t hi ckness.   Pr ovi de 
t he f aci l i t i es,  per sonnel ,  and equi pment  f or  t est i ng f or  f l aws and 
t hi ckness.   Thi ckness must  be measur ed el ect r oni cal l y .   Coat i ng must  be 
t est ed di r ect l y bef or e pl acement  of  t he t ank wi t h an el ect r i c  f l aw 
det ect or ,  equi pped wi t h a bel l ,  buzzer ,  or  ot her  t ype of  audi bl e s i gnal  
t hat  oper at es when a f l aw i s det ect ed.   The det ect or  f or  t he t ype of  
coat i ng used must  have an oper at i ng vol t age of  10, 000 t o 35, 000 vol t s.   
Check of  t he hol i day det ect or  pot ent i al  may be made by t he Cont r act i ng 
Of f i cer  at  any t i me t o det er mi ne t he sui t abi l i t y  of  t he det ect or .   Damaged 
ar eas must  be r epai r ed wi t h mat er i al s i dent i cal  t o t hose used or i gi nal l y,  
and af t er  dr y i ng,  must  be r et est ed el ect r i cal l y .   Submi t  t est  r esul t s.

3. 2. 2   St eel  Tanks

a.   Cover  t he concr et e hol d down sl ab wi t h 150 mm 6 i nches of  t ank beddi ng 
backf i l l  evenl y gr aded and t hor oughl y compact ed,  pr i or  t o t ank 
placement.

b.   Each t ank i s  t o be unl oaded and pl aced on t he sand bed usi ng cr anes and 
t he r i ggi ng pr ocedur es pr ovi ded by t he t ank manuf act ur er .   Use t he t ank 
l i f t i ng l ugs f or  l i f t i ng t he t ank i nt o pl ace.   The use of  s l i ngs ar ound 
t he t ank i s not  per mi t t ed,  nor  i s  t he use of  chock bl ocks of  any sor t .   
Dur i ng handl i ng,  car ef ul l y  i nspect  t he t anks f or  coat i ng damage and 
r epai r  any damage what soever  bef or e pr oceedi ng.   Af t er  pl acement ,  check 
each t ank t o ensur e i t  i s  s l oped as r equi r ed.   The el evat i on must  be 
confirmed.

c.   Bef or e pr oceedi ng wi t h backf i l l ,  i nst al l  t he hol d down st r aps and 
t i ght en t he t ur nbuckl es secur el y and evenl y t hr oughout  t he l engt h of  
t he t anks.   The bot t om and si des of  t he t anks t o be f ul l y  and evenl y 
suppor t ed by hand shovel i ng and t ampi ng.   Use t ank beddi ng backf i l l  up 
t o 303 mm 12 i nches above t he t op of  t ank.   Hand- gui ded power  equi pment  
can be used t o pl ace f i l l  i n 150 mm 6- i nch l ayer s,  compact ed t o a 
mi ni mum of  95 per cent  maxi mum densi t y,  af t er  t he bot t om quadr ant  i s  
f i l l ed.   A mi ni mum of  f our  densi t y t est s per  t ank t o be per f or med.   
Cl ean,  noncor r osi ve,  wel l  t amped gr avel  t o be used f or  backf i l l  f r om a 
poi nt  303 mm 12 i nches above t he t anks t o f i ni shed gr ade.

d.   Do not  f i l l  t he t ank,  even par t i al l y ,  bef or e t he bot t om quadr ant  i s  
backf i l l ed.   The l evel  of  f uel  pr oduct  not  t o exceed t he l evel  of  
compact ed backf i l l  at  any t i me.

e.   Coor di nat e t ank i nst al l at i on wi t h t he i nst al l at i on of  cat hodi c 
protection.

3. 3   I NSTALLATI ON OF FI BERGLASS PI TS

Submi t  r ecommended i nst al l at i on pr ocedur es and set t i ng t ol er ances f r om t he 
pi t  manuf act ur er / suppl i er  f or  t he f i ber gl ass pi t  and t he al umi num cover .   
These pr ocedur es must  i ndi cat e r ecommended met hods of  suppor t i ng t he pi t  i n 
i t s  pr oper  posi t i on i n t he open excavat i on pr i or  t o and dur i ng concr et e 
pl acement  oper at i ons.   Al so,  r equi r ed i nst al l at i on t ol er ances,  especi al l y  
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f or  f l at ness/ l evel ness of  t he f i ber gl ass pi t  l i p,  must  be pr ovi ded.   Fol l ow 
t hese r ecommendat i ons and appl y ot her  pr ocedur es as r equi r ed t o ensur e t he 
i nt egr i t y of  t he pi t  l i ner  and cover  assembl i es i n t hei r  i nst al l ed 
posi t i ons.   Al l  penet r at i ons t hr ough t he f i ber gl ass pi t  l i ner  must  be 
t i ght l y seal ed by sui t abl e means t o pr ecl ude wat er  i nf i l t r at i on,  wi t h 
consi der at i on f or  pot ent i al  r el at i ve movement s bet ween t he penet r at i ng 
obj ect s and t he pi t  l i ner .   Ref er ence t he Cont r act  dr awi ngs f or  addi t i onal  
i nst al l at i on r equi r ement s.

3. 4   POSTED OPERATI NG I NSTRUCTI ONS

For  each desi gnat ed syst em or  equi pment  i t em,  pr ovi de i nst r uct i ons f or  
gui dance of  oper at i ng and mai nt enance per sonnel .   Fol l owi ng appr oval  of  
cont ent ,  pr epar e t hese i nst r uct i ons i n a f or m and scal e t hat  wi l l  be 
r eadi l y l egi bl e when di spl ayed i n appr opr i at e l ocat i ons,  t o be desi gnat ed 
by t he Cont r act i ng Of f i cer  and meet  t he f ol l owi ng r equi r ement s:

3. 4. 1   Each Syst em

For  each syst em,  i ncl ude di agr ams of  equi pment ,  pi pi ng,  wi r i ng and 
cont r ol .   Def i ne cont r ol  sequences.

3. 4. 2   Each Tank

For  each t ank pr ovi de a P. E.  st amped cer t i f i ed t ank cal i br at i on char t  i n 
1/ 16- i nch i ncr ement s r eadi ng i n gal l ons.

3. 4. 3   Each I t em

For  each equi pment  i t em,  i ncl ude st ar t i ng,  adj ust ment ,  oper at i on,  
l ubr i cat i on,  saf et y pr ecaut i ons and shut - down pr ocedur es.   I dent i f y  
pr ocedur es t o be per f or med i n event  of  equi pment  f ai l ur e.   Pr ovi de ot her  
i nst r uct i ons r ecommended by t he manuf act ur er .

3. 4. 4   Diagrams

Pr ovi de a pr of essi onal l y pr epar ed i somet r i c pi pi ng di agr am of  t he f uel i ng 
syst em appar at us.   Di agr am must  be 914 by 1370 mm 36 by 54 i nches and must  
be col or  coded t o mat ch PCP col or  di agr ams.   Di agr am must  show t he ent i r e 
f aci l i t y  and must  i ncl ude al l  equi pment  and t he oper at i onal  sequences of  
al l  equi pment  wi t h equi pment  number s di spl ayed.   Di agr am must  show al l  
val ves al ong wi t h t he val ve number s shown on t he dr awi ngs and l i s t ed as 
nor mal l y open/ cl osed.   I t  must  be wal l  mount ed under  gl ass.

3. 4. 5   Vol ume of  Fuel

Pr ovi de a cer t i f i ed syst em i nvent or y of  f uel  i n t he pi pe,  t ank,  pumphouse,  
et c.   The pi pi ng wi l l  show l engt h of  pi pe,  s i ze of  pi pe,  L/ s gal / f oot ,  and 
t ot al  L gal .   Ver i f y dur i ng i ni t i al  f i l l .

    

    - -  End of  Sect i on - -
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