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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  l eak det ect i on syst ems f or  f uel i ng 
applications.

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:   Thi s speci f i cat i on does not  addr ess t he 
moni t or i ng of  t ank bot t oms f or  f i el d- f abr i cat ed,  
ver t i cal  st or age t anks.

Use t hi s UFGS i n conj unct i on wi t h UFC 3- 460- 01 
" Desi gn:  Pet r ol eum Fuel  Faci l i t i es" .   I ncl ude i n 
t hi s speci f i cat i on any addi t i onal  equi pment / devi ces 
necessar y t o meet  st at e and l ocal  r egul at i ons.

UFC 3- 460- 01 r equi r es under gr ound st or age t anks and 
under gr ound pi pi ng t o be moni t or ed f or  l eaks i n 
accor dance wi t h 40 CFR 280,  40 CFR 281,  49 CFR 195,  
and any appl i cabl e st at e and l ocal  r equi r ement s.
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Var i ous met hods can be used t o conf or m t o t he l eak 
det ect i on and moni t or i ng r equi r ement s of  t he CFRs.   
Thi s speci f i cat i on cover s t he pr ef er r ed met hods 
r el at ed t o t anks and pi pi ng.   Var i at i ons f r om t hi s 
speci f i cat i on must  be coor di nat ed wi t h and appr oved 
by t he Usi ng Agency.

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

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 wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  RP 1130 ( 2007)  Comput at i onal  Pi pel i ne Moni t or i ng 
f or  Li qui d Pi pel i nes

API  RP 2003 ( 2015;  8t h Ed)  Pr ot ect i on Agai nst  
I gni t i ons Ar i s i ng out  of  St at i c,  
Li ght ni ng,  and St r ay Cur r ent s

API  RP 540 ( 1999;  R 2004)  El ect r i cal  I nst al l at i ons i n 
Pet r ol eum Pr ocessi ng Pl ant s

ASTM I NTERNATI ONAL ( ASTM)

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 1100 ( 2005)  Emer al d Book I EEE Recommended 
Pr act i ce f or  Power i ng and Gr oundi ng 
El ect r oni c Equi pment

I EEE 142 ( 2007;  Er r at a 2014)  Recommended Pr act i ce 
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f or  Gr oundi ng of  I ndust r i al  and Commer ci al  
Power  Syst ems -  I EEE Gr een Book

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

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

NFPA 407 ( 2017)  St andar d f or  Ai r cr af t  Fuel  Ser vi c i ng

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)  Nat i onal  El ect r i cal  Code

NFPA 77 ( 2014)  Recommended Pr act i ce on St at i c 
Electricity

NFPA 780 ( 2017)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  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 .

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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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 
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Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

Leak Det ect i on Syst em;  G[ ,  [ _____] ]

El ect r oni c Moni t or i ng/ Al ar m Panel

Comput at i onal  Pi pel i ne Moni t or i ng Syst em

SD- 03 Pr oduct  Dat a

Leak Det ect i on Syst em;  G[ ,  [ _____] ]

El ect r oni c Moni t or i ng/ Al ar m Panel

Comput at i onal  Pi pel i ne Moni t or i ng Syst em

SD- 06 Test  Repor t s

Leak Det ect i on Syst em Test

SD- 07 Cer t i f i cat es

Demonstrations

SD- 08 Manuf act ur er ' s I nst r uct i ons

Leak Det ect i on Syst em

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

Leak Det ect i on Syst em;  G[ ,  [ _____] ]

El ect r oni c Moni t or i ng/ Al ar m Panel ;  G[ ,  [ _____] ]

Comput at i onal  Pi pel i ne Moni t or i ng Syst em;  G[ ,  [ _____] ]

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s  t o pr event  damage bef or e 
and dur i ng i nst al l at i on i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.
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PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  t hat  
ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p,  and t hat  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  a mi ni mum 2 year s pr i or  t o 
bi d openi ng.   The 2 year  per i od shal l  i ncl ude appl i cat i ons of  t he equi pment  
and mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   Mat er i al s 
and equi pment  must  have been f or  sal e on t he commer ci al  mar ket  t hr ough 
adver t i sement s,  manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2 year  
per i od. [   Pr oduct s havi ng l ess t han a 2 year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on,  f or  not  
l ess t han 6000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y t est s,  can be 
shown.]

2. 1. 1   Nameplates

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

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

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

At t ach namepl at es t o al l  speci f i ed equi pment  def i ned her ei n.   Li st  on each 
namepl at e t he manuf act ur er ' s name,  addr ess,  [ cont r act  number , ]  [ accept ance 
dat e, ]  component  t ype or  st y l e,  model  or  ser i al  number ,  cat al og number ,  
capaci t y or  s i ze,  and t he syst em whi ch i s cont r ol l ed.   Const r uct  pl at es of  
[ anodi zed al umi num]  [ st ai nl ess st eel ]  [ mel ami ne pl ast i c,  3 mm 0. 125 i nch 
t hi ck,  UV r esi st ance,  bl ack wi t h whi t e cent er  cor e,  mat t e f i ni sh sur f ace 
and squar e cor ner s]  [ _____] .   I nst al l  namepl at es i n pr omi nent  l ocat i ons 
wi t h nonf er r ous scr ews,  nonf er r ous bol t s,  or  per manent  adhesi ve.   Mi ni mum 
si ze of  namepl at es shal l  be 25 by 65 mm one by 2. 5 i nches.   Let t er i ng shal l  
be t he nor mal  bl ock st y l e wi t h a mi ni mum 6 mm 0. 25 i nch hei ght .   Accur at el y 
al i gn al l  l et t er i ng on namepl at es.   [ For  pl ast i c namepl at es,  engr ave 
l et t er i ng i nt o t he whi t e cor e. ]   [ Key t he namepl at es t o a char t  and 
schedul e f or  each syst em.   Fr ame char t s and schedul e under  gl ass,  and 
l ocat e wher e di r ect ed near  each syst em.   Fur ni sh t wo copi es of  each char t  
and schedul e.   Each namepl at e descr i pt i on shal l  i dent i f y i t s  f unct i on. ]

2. 1. 2   Met al l i c  Requi r ement s

**************************************************************************
NOTE:   I ncl ude t he br acket ed i nf or mat i on i f  avi at i on 
f uel  wi l l  be handl ed.

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

I nt er nal  par t s and component s of  equi pment ,  pi pi ng,  pi pi ng component s,  and 
val ves t hat  coul d be exposed t o f uel  dur i ng syst em oper at i on shal l  not  be 
const r uct ed of  z i nc coat ed ( gal vani zed)  met al [ ,  br ass,  br onze,  or  ot her  
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copper  bear i ng al l oys] .   Do not  i nst al l  cast  i r on bodi ed val ves i n pi pi ng 
syst ems t hat  coul d be exposed t o f uel  dur i ng syst em oper at i on.

2. 2   ELECTRI CAL WORK

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

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

Pr ovi de cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  cont r ol s,  and 
cont r ol  wi r i ng wi t h t hei r  r espect i ve pi eces of  equi pment .   Pr ovi de 
el ect r i cal  equi pment ,  i ncl udi ng mot or s and wi r i ng,  as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de swi t ches and devi ces 
necessar y f or  cont r ol l i ng and pr ot ect i ng el ect r i cal  equi pment .   Cont r ol l er s 
and cont act or s shal l  have a maxi mum of  120- vol t  cont r ol  c i r cui t s and shal l  
have auxi l i ar y cont act s f or  use wi t h t he cont r ol s pr ovi ded.

2. 2. 1   Under gr ound Wi r i ng

Encl ose under gr ound el ect r i cal  wi r i ng i n PVC coat ed condui t .   
Di el ect r i cal l y  i sol at e condui t  at  any st eel  st or age t ank connect i on.

2. 2. 2   Gr oundi ng and Bondi ng

Gr oundi ng and bondi ng shal l  be i n accor dance wi t h NFPA 70, NFPA 77, NFPA 407, 
NFPA 780, API  RP 540, API  RP 2003, I EEE 142,  and I EEE 1100.   Pr ovi de 
j umper s t o over come t he i nsul at i ng ef f ect s of  gasket s,  pai nt s,  or  
nonmet al l i c  component s.

2. 3   LEAK DETECTI ON SYSTEM

**************************************************************************
NOTE:   Thi s par agr aph and subsequent  sub- par agr aphs 
addr ess pr i mar i l y  l eak det ect i on syst ems t hat  
conf or m t o 40 CFR 280 and 40 CFR 281.   For  l eak 
det ect i on syst ems appl i cabl e t o  l ar ge f uel  
di st r i but i on syst ems ( 49 CFR 195) ,  r ef er  t o 
par agr aph COMPUTATI ONAL PI PELI NE MONI TORI NG SYSTEM.

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

Pr ovi de a syst em,  i ncl udi ng sensor s and det ect or s,  t hat  i s  i nt r i nsi cal l y  
saf e f or  use i n a Cl ass 1,  Di v i s i on 1,  Gr oup D envi r onment  as def i ned by 
NFPA 70.   Syst em shal l  be compat i bl e wi t h t he f uel  t o be handl ed.   Sensor s 
shal l  di st i ngui sh and r epor t  t he di f f er ence bet ween hydr ocar bons and 
wat er .   Out put  and t r ansmi ssi on f r om sensor s and det ect or s shal l  be 
el ect r oni c.   Sensor s shal l  have a mi ni mum pr obabi l i t y  of  det ect i on of  95 
per cent  and a maxi mum pr obabi l i t y  of  f al se al ar m of  5 per cent .   Sensor s and 
det ect or s shal l  be compat i bl e wi t h t he el ect r oni c moni t or i ng/ al ar m panel .   
Sensor s shal l  be r eusabl e af t er  an al ar m condi t i on i s sensed.   Submi t  shop 
dr awi ngs f or  t he l eak det ect i on syst em t hat  i ncl ude t he f ol l owi ng.

a.   Wi r i ng schemat i cs f or  al l  par t s of  t he syst em showi ng each 
oper at i ng devi ce and l i s t i ng t hei r  nor mal  r anges of  oper at i ng 
val ues ( i ncl udi ng pr essur es,  t emper at ur es,  vol t ages,  cur r ent s,  
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speeds,  et c. ) .

b.   Si ngl e l i ne di agr ams of  t he ent i r e syst em.

c.   Di agr ams f or  post i ng t hat  i nc l ude di st ance mar ki ngs such t hat  
al ar m i ndi cat i ons can be cor r el at ed t o l eak l ocat i on i n pl an 
v i ew.   The di agr ams shal l  i ncl ude a pi pi ng and wi r i ng di spl ay map 
wi t h schemat i c di agr ams f r om t he l eak det ect i on syst em 
manuf act ur er .   The di agr ams shal l  be f r amed under  gl ass or  
l ami nat ed pl ast i c and be post ed wher e i ndi cat ed by t he Cont r act i ng 
Officer.

2. 3. 1   Under gr ound St or age Tanks

**************************************************************************
NOTE:   40 CFR 280 and 40 CFR 281 def i ne and r egul at e 
under gr ound st or age t ank ( UST)  syst ems.   Accor di ng 
t o t hese CFRs,  UST syst ems ar e def i ned as one or  
mor e combi nat i on of  under gr ound t anks ( i ncl udi ng 
under gr ound pi pes connect ed t her et o)  t hat  ar e used 
t o cont ai n an accumul at i on of  r egul at ed subst ances,  
and t he vol ume of  whi ch ( i ncl udi ng t he vol ume of  
under gr ound pi pes connect ed t her et o)  i s  10 per cent  
or  mor e beneat h t he sur f ace of  t he gr ound.

Per  t he CFRs,  UST syst ems do not  cover  under gr ound 
t anks l ess t han or  equal  t o 416 L 110 gal l ons,  
under gr ound t anks l ar ger  t han 189, 500 L 50, 000 
gal l ons,  f i el d- const r uct ed t anks,  or  hydr ant  f uel  
di st r i but i on syst ems.

UFGS 33 56 10 r equi r es al l  new under gr ound st or age 
t anks be t he doubl e- wal l ed t ype.   The pr ef er r ed l eak 
det ect i on met hod f or  t hese t ype t anks i s t o 
cont i nuousl y and aut omat i cal l y  moni t or  t he t ank' s 
i nt er st i t i al  space.   The syst em used must  be capabl e 
of  det ect i ng bot h f uel  r el eased t hr ough a t ank' s 
i nt er i or  wal l  as wel l  as t he i nf l ux of  gr ound wat er  
t hr ough a t ank' s ext er i or  wal l .

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

Syst em shal l  cont i nuousl y and aut omat i cal l y  moni t or  t he i nt er st i t i al  space 
of  an under gr ound t ank f or  br eaches i n t he i nt egr i t y of  t he i nner  and/ or  
out er  t ank shel l s.   Moni t or  t he i nt er st i t i al  space by usi ng ei t her  an 
el ect r oni c capaci t ance t ype l i qui d sensor  or  a posi t i ve pr essur e syst em.   
Moni t or i ng t he i nt er st i t i al  space of  a f i ber gl ass r ei nf or ced pl ast i c ( FRP)  
t ank may be per f or med usi ng a l i qui d- f i l l ed i nt er st i t i al  space moni t or i ng 
syst em.   The l i qui d sol ut i on used i n a l i qui d- f i l l ed i nt er st i t i al  shal l  be 
f r eeze pr ot ect ed ( br i ne)  and shal l  cont ai n appr opr i at e cor r osi on 
i nhi bi t or s.   The moni t or i ng syst em shal l  det ect  and di scr i mi nat e bet ween 
hi gh and l ow br i ne l evel  condi t i ons.

2. 3. 2   Abovegr ound Vaul t ed St or age Tanks

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  i nt er st i t i al  
moni t or i ng i s not  r equi r ed by t he Usi ng Agency.   
I nt er st i t i al  moni t or i ng f or  abovegr ound t anks i s not  
required.
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As ment i oned pr evi ousl y,  t hi s speci f i cat i on does not  
addr ess t he moni t or i ng of  t ank bot t oms f or  
f i el d- f abr i cat ed,  ver t i cal  st or age t anks.   For  t hese 
t ype appl i cat i ons r ef er  t o St andar d Desi gn AW 
78- 24- 27 ABOVEGROUND VERTI CAL STEEL TANKS W/ FLOATI NG 
PANS AND FI XED ROOFS.

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

Syst em shal l  cont i nuousl y and aut omat i cal l y  moni t or  t he i nt er st i t i al  space 
of  a vaul t ed t ank f or  br eaches i n t he i nt egr i t y of  t he pr i mar y t ank and t he 
ext er i or  vaul t ed shel l .   Moni t or  t he i nt er st i t i al  space wi t h el ect r oni c 
capaci t ance t ype l i qui d sensor s.

2. 3. 3   Under gr ound Pi pi ng

**************************************************************************
NOTE:   Thi s par agr aph addr esses t he l eak det ect i on 
r equi r ement s associ at ed wi t h under gr ound pi pi ng 
( bot h pr essur i zed and suct i on)  t hat  i s  r egul at ed by 
40 CFR 280 and 40 CFR 281 ( t ypi cal l y  100 mm 4 i nch 
di amet er  pi pe or  l ess) .   For  t hese t ype 
appl i cat i ons,  t he use of  an aut omat i c l i ne l eak 
det ect or  i s  r equi r ed.   I n conj unct i on wi t h an 
aut omat i c l i ne l eak det ect or ,  t he use of  
doubl e- wal l ed pi pi ng and a cont i nuous 
moni t or i ng/ al ar m syst em i s t he suggest ed l eak 
det ect i on desi gn st r at egy.

The use of  i nt egr al l y  i nst al l ed l i qui d and/ or  vapor  
sensor s i nst al l ed wi t hi n t he i nt er st i t i al  space of  
doubl e- wal l ed pi pi ng i s di scour aged and i s not  
cover ed i n t hi s speci f i cat i on.

Del et e t hi s par agr aph f or  l ar ge,  pi pel i ne desi gns 
( e. g. ,  hydr ant  f uel  di st r i but i on syst ems,  et c. ) .

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

Syst em shal l  cont i nuousl y and aut omat i cal l y  moni t or  f or  pi pi ng l eaks usi ng 
an aut omat i c l i ne l eak det ect or .   Det ect or  shal l  det ect  a mi ni mum l eak r at e 
of  0. 003 L/ s 3 gal l ons per  hour  at  69 kPa 10 psi g l i ne pr essur e wi t hi n 1 
hour .   Det ect or  shal l  det ect  l eaks agai nst  a mi ni mum 1. 8 m 6 f eet  of  head 
pr essur e.   Det ect or  shal l  det ect  l eaks f r om any por t i on of  t he under gr ound 
pr oduct  pi pi ng.

2. 3. 4   Cont ai nment  Sumps

**************************************************************************
NOTE:   I n most  f uel i ng appl i cat i ons,  sumps ar e used 
i n var i ous l ocat i ons ( e. g. ,  l ow dr ai n poi nt s,  hi gh 
vent  poi nt s,  abovegr ound t o bel owgr ound pi pi ng 
t r ansi t i ons,  under neat h f uel  di spenser s,  above UST 
manways,  et c. ) .

Wi t hi n each sump,  r equi r e l i qui d sensor s t o be 
i nst al l ed t o moni t or  f or  t he i nf l ux of  l i qui ds ( f uel  
or  wat er ) .   Wher e doubl e- wal l  pi pi ng i s used f or  t he 
f uel  di st r i but i on,  s l ope t he pi pi ng appr opr i at el y 
f r om sump t o sump i n or der  t o assur e i mmedi at e 
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not i f i cat i on of  any pi pi ng f ai l ur e.
**************************************************************************

Syst em shal l  cont i nuousl y and aut omat i cal l y  moni t or  each cont ai nment  sump 
[ and di spenser  sump]  wi t h an el ect r oni c capaci t ance t ype l i qui d sensor .   
Sensor  shal l  det ect  l i qui ds wi t hi n a mi ni mum of  25 mm 1 i nch above a sump' s 
bottom.

2. 3. 5   Moni t or i ng Wel l s

**************************************************************************
NOTE:  For  wel l s wher e gr oundwat er  coul d possi bl y 
come i n cont act  wi t h t he sensor  bei ng used,  speci f y 
a hydr ocar bon/ gr oundwat er  t ype sensor .   For  
l ocat i ons wher e gr oundwat er  i s  not  a concer n,  
speci f y a vapor  t ype sensor .

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

Syst em shal l  cont i nuousl y and aut omat i cal l y  moni t or  each moni t or i ng wel l  
wi t h a [ hydr ocar bon/ gr oundwat er ]  [ vapor ]  sensor .   [ Hydr ocar bon/ gr oundwat er  
sensor  shal l  di s t i ngui sh t he di f f er ence bet ween hydr ocar bons and wat er  
whi l e t ot al l y  i mmer sed i n gr oundwat er .   Sensor  shal l  sense when t he 
gr oundwat er  l evel  has r eached a mi ni mum def i nabl e set poi nt . ]  [ Vapor  sensor  
shal l  det ect  vapor s of  t he f uel  t o be handl ed as wel l  as sense t he pr esence 
of  l i qui d. ]

2. 4   ELECTRONI C MONI TORI NG/ ALARM PANEL

**************************************************************************
NOTE:   Use a s i ngl e panel  t o moni t or  al l  appl i cabl e 
sensor s and det ect or s i f  possi bl e.   Del et e any of  
t he i t ems of  t hi s par agr aph t hat  ar e not  appl i cabl e.

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

Panel  shal l  per f or m cont i nuous i nt egr i t y checks on t he st at us of  each 
sensor ' s connect i ons and wi r i ng.   Panel  shal l  i ncl ude a bat t er y backup 
( r echar geabl e)  t hat  can oper at e t he compl et e l eak det ect i on syst em dur i ng a 
power  f ai l ur e f or  a mi ni mum per i od of  48 hour s.   Submi t  shop dr awi ngs of  
t he panel  l ayout  al ong wi t h panel  mount i ng and suppor t  det ai l s .   Panel  
shal l  be compat i bl e wi t h and connect ed t o t he f ol l owi ng:

a.   Tank i nt er st i t i al  sensor s and det ect or s.

b.   Sump sensor s and det ect or s.

c.   Aut omat i c l i ne l eak det ect or s.

d.   Moni t or i ng wel l  sensor s and det ect or s.

e.   Di gi t al  t ank gauge syst em as def i ned i n Sect i on 33 56 10 
FACTORY- FABRI CATED FUEL STORAGE TANKS.

2. 4. 1   Panel  Housi ng

**************************************************************************
NOTE:   Panel s l ocat ed out door s r equi r e NEMA 4 
encl osur es.   Panel s l ocat ed i ndoor s onl y r equi r e a 
st andar d i ndust r i al  encl osur e.   Expl osi on- pr oof  
encl osur es ar e cur r ent l y unavai l abl e.
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**************************************************************************

Panel  housi ng shal l  be a [ NEMA 4 r at ed encl osur e i n accor dance wi t h NEMA 250
]  [ st andar d i ndust r i al  encl osur e] .   Panel  housi ng shal l  have a hi nged door  
t o swi ng l ef t  or  r i ght  ( door s shal l  not  swi ng up or  down) .

2. 4. 2   Panel  Al ar ms

**************************************************************************
NOTE:   Del et e any of  t he i t ems of  t hi s par agr aph 
t hat  ar e not  appl i cabl e.

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

Panel  shal l  account  f or  t he ef f ect s of  t her mal  expansi on or  cont r act i on of  
t he f uel  pr oduct ,  vapor  pocket s,  t ank or  pi pi ng def or mat i on,  evapor at i on or  
condensat i on,  as wel l  as gr oundwat er  l evel s ( i f  appl i cabl e)  pr i or  t o 
i ni t i at i ng an al ar m condi t i on.   Panel  shal l  pr oduce an audi bl e and vi sual  
al ar m i n t he event  any of  t he f ol l owi ng occur .

a.   Sensi ng of  a hydr ocar bon l i qui d f r om a sensor  or  det ect or .

b.   Sensi ng of  a hydr ocar bon vapor  f r om a sensor  or  det ect or .

c.   Sensi ng of  wat er  f r om a sensor  or  det ect or .

d.   Fai l ur e of  an aut omat i c l i ne l eak t est .

e.   Loss of  pr essur e i n posi t i vel y pr essur i zed t ank i nt er st i t i al .

f .   Sensi ng a hi gh or  l ow l i qui d l evel  i n l i qui d- f i l l ed t ank 
interstitial.

g.   Sensi ng mi ni mum gr oundwat er  set poi nt .

h.   Fai l ur e of  any i nt egr i t y check.

i .   Sensi ng t ank hi gh,  hi gh- hi gh,  or  l ow l evel  al ar m condi t i ons.

2. 4. 2. 1   Audi bl e Al ar m

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

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

Panel  shal l  have [ i nt er nal ]  [ ext er nal ]  speaker s t hat  pr oduce a buzzer  sound 
of  [ 70]  [ _____]  deci bel s or  gr eat er  i n t he event  of  a det ect ed al ar m 
condition.

2. 4. 2. 2   Vi sual  Al ar m

Panel  shal l  have a v i sual  al ar m t hat  i l l umi nat es i n t he event  of  a det ect ed 
al ar m condi t i on.   Vi sual  al ar m shal l  i ncl ude ei t her  i ndi v i dual  l i ght s f or  
each al ar m condi t i on or  shal l  i nc l ude a s i ngl e l i ght  and a l i qui d cr yst al  
di spl ay ( LCD)  panel  t hat  di spl aces i nf or mat i on r egar di ng each al ar m 
condition.
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2. 4. 3   Acknowl edge Swi t ch

Panel  shal l  have a manual  acknowl edge swi t ch t hat  wi l l  deact i vat e t he 
audi bl e al ar m.   Acknowl edge swi t ch shal l  not  deact i vat e subsequent  audi bl e 
al ar ms unl ess depr essed manual l y agai n f or  each occur r ence.   Under  no 
c i r cumst ance shal l  t hi s acknowl edgement  swi t ch ext i ngui sh t he v i sual  al ar ms 
unt i l  t he al ar m condi t i on has been cor r ect ed.   Swi t ches shal l  be an 
i nt egr al  component  l ocat ed on t he f r ont  panel  and be ei t her  a key swi t ch or  
push but t on.

2. 5   COMPUTATI ONAL PI PELI NE MONI TORI NG SYSTEM

**************************************************************************
NOTE:   For  l ar ge,  under gr ound f uel  di st r i but i on 
appl i cat i ons,  coor di nat e t he need f or  a l eak 
det ect i on syst em wi t h t he Usi ng Agency.   I f  l eak 
det ect i on i s desi r ed,  i ncl ude t hi s par agr aph.   EPA 
has not  est abl i shed a mi ni mum det ect abl e l eak r at e 
f or  syst ems not  r egul at ed by 40 CFR 280.   For  
appl i cabl e r equi r ement s,  r ef er  t o 49 CFR 195.

CPM syst em can be per manent l y mount ed or  can be 
conf i gur ed t o be por t abl e.   For  per manent l y mount ed 
syst ems,  i ndi cat ed t he l ocat i on of  t he syst em on t he 
dr awi ngs.   For  por t abl e syst ems,  i ndi cat e t he pi pi ng 
connect i on poi nt ( s)  on t he dr awi ngs.

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

CPM syst em shal l  conf or m t o API  RP 1130.   Syst em shal l  det ect  l eaks as 
smal l  as 0. 004 per cent  of  t he pi pel i ne vol ume wi t hi n 1 hour .   Syst em shal l  
account  f or  t her mal  ef f ect s on t he pi pi ng and f uel .   Syst em shal l  be 
compat i bl e wi t h t he f uel  t o be handl ed.   Syst em shal l  be [ per manent l y 
mount ed wher e i ndi cat ed] [ pr ovi ded as a compl et e,  por t abl e syst em] .

2. 6   FINISHES

2. 6. 1   Fact or y Coat i ng

**************************************************************************
NOTE:   For  al l  Navy pr oj ect s ( r egar dl ess of  
l ocat i on) ,  t he 500 hour  sal t  spr ay t est  i s  r equi r ed 
and must  be speci f i ed.

For  Ar my pr oj ect s,  a sal t  spr ay t est  i s  opt i onal .   
The 125 hour  t est  i s  suggest ed f or  mi l d or  
noncor r osi ve envi r onment s.   The 500 hour  t est  i s  
suggest ed f or  ext r emel y cor r osi ve envi r onment s.

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

Unl ess ot her wi se speci f i ed,  pr ovi de equi pment  and component s f abr i cat ed 
f r om f er r ous met al  wi t h t he manuf act ur er ' s st andar d f act or y f i ni sh. [   Each 
f act or y f i ni sh shal l  be capabl e of  wi t hst andi ng [ 125] [ 500]  hour s exposur e 
t o t he sal t  spr ay t est  speci f i ed i n ASTM B117.   For  t est  accept ance,  t he 
t est  speci men shal l  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  
l oss of  adhesi on and no s i gn of  r ust  cr eepage beyond 3 mm 1/ 8 i nch on 
ei t her  s i de of  t he scr at ch mar k i mmedi at el y af t er  compl et i on of  t he t est . ]   
For  equi pment  and component  sur f aces subj ect  t o t emper at ur es above 50 
degr ees C 120 degr ees F,  t he f act or y coat i ng shal l  be appr opr i at el y 
desi gned f or  t he t emper at ur e ser v i ce.
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2. 6. 2   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed shal l  be f i el d 
pai nt ed as speci f i ed i n [ Sect i on 09 97 13. 27 EXTERI OR COATI NG OF STEEL 
STRUCTURES] [ Sect i on 09 90 00 PAI NTI NG,  GENERAL] .   Do not  pai nt  st ai nl ess 
st eel  and al umi num sur f aces.   Do not  coat  equi pment  or  component s pr ovi ded 
wi t h a compl et e f act or y coat i ng.   Pr i or  t o any f i el d pai nt i ng,  c l ean 
sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l ,  and gr ease.

PART 3   EXECUTI ON

3. 1   INSTALLATION

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

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

I nst al l  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  mai nt enance,  and 
r epai r  i n l ocat i ons t hat  al l ow r eady access.   I nst al l  l eak det ect i on syst em 
and component s i n accor dance wi t h manuf act ur er ' s i nst al l at i on i nst r uct i ons.

3. 1. 1   St or age Tank Sensor s/ Det ect or s

I nst al l  i nt er st i t i al  t ank sensor s and det ect or s at  t he t ank' s l ow end.   
Sensor  i nst al l at i on shal l  be i n accor dance wi t h t he t ank manuf act ur er ' s 
r ecommendat i ons and shal l  not  compr omi se t he t ank' s secondar y cont ai nment  
i n any manner .   Sensor s shal l  be easi l y r emoved f r om a t ank.   Connect i on of  
met al  condui t  t o st eel  t anks shal l  be wi t h di el ect r i c  f i t t i ngs.

3. 1. 2   Aut omat i c Li ne Leak Det ect or

I nst al l  det ect or  on di schar ge s i de of  each submer si bl e pump i n accor dance 
wi t h t he pump and det ect or  manuf act ur er ' s r ecommendat i ons.

3. 1. 3   Sensor s i n Sumps

I nst al l  sensor s i n t he l ow poi nt  of  a sump i n accor dance wi t h sump and 
sensor  manuf act ur er ' s r ecommendat i ons.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Leak Det ect i on Syst em Test

Act i vat e and t est  t he ent i r e l eak det ect i on syst em i n accor dance wi t h 
manuf act ur er ' s t est i ng pr ocedur es.   Use t he el ect r oni c moni t or i ng/ al ar m 
panel  t o r ecor d and pr esent  t he r esul t s.

3. 2. 2   St or age Tank Ti ght ness Test s

St or age t ank t i ght ness t est s shal l  be per f or med i n accor dance wi t h Sect i on 
33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.   Use t he el ect r oni c 
moni t or i ng/ al ar m panel  t o r ecor d and pr esent  t he r esul t s.
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3. 2. 3   Tank Fi l l  Test s

Hi gh l i qui d l evel  al ar m t est s on st or age t anks shal l  be per f or med i n 
accor dance wi t h Sect i on 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.   
Use t he el ect r oni c moni t or i ng/ al ar m panel  t o r ecor d and pr esent  t he r esul t s.

3. 3   DEMONSTRATIONS

Conduct  a t r ai ni ng sessi on f or  desi gnat ed Gover nment  per sonnel  i n t he 
oper at i on and mai nt enance pr ocedur es r el at ed t o t he equi pment / syst ems 
speci f i ed her ei n.   I ncl ude per t i nent  saf et y oper at i onal  pr ocedur es i n t he 
sessi on as wel l  as physi cal  demonst r at i ons of  t he r out i ne mai nt enance 
oper at i ons.   Fur ni sh i nst r uct or s who ar e f ami l i ar  wi t h t he 
i nst al l at i on/ equi pment / syst ems,  bot h oper at i onal  and pr act i cal  t heor i es,  
and associ at ed r out i ne mai nt enance pr ocedur es.   The t r ai ni ng sessi on shal l  
consi st  of  a t ot al  of  [ _____]  hour s of  nor mal  wor k i ng t i me and shal l  s t ar t  
af t er  t he syst em i s f unct i onal l y compl et ed,  but  pr i or  t o f i nal  syst em 
accept ance.   Submi t  a l et t er ,  at  l east  14 wor ki ng days pr i or  t o t he 
pr oposed t r ai ni ng dat e,  schedul i ng a pr oposed dat e f or  conduct i ng t he 
onsi t e t r ai ni ng.

       - -  End of  Sect i on - -
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