
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NATI ONAL AERONAUTI CS
AND SPACE ADMI NI STRATI ON

UFGS- 43 41 16. 16 40 ( August  2017)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NASA Super sedi ng
UFGS- 43 41 16. 16 40 ( August  2014)
UFGS- 43 41 16. 16 ( August  2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2023
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 43 -  PROCESS GAS AND LI QUI D HANDLI NG,  PURI FI CATI ON,  AND STORAGE
EQUI PMENT

SECTI ON 43 41 16. 16 40

VERTI CAL ATMOSPHERI C TANKS AND VESSELS

08/ 17

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   QUALI TY CONTROL
  1. 4   DELI VERY,  STORAGE,  AND HANDLI NG
  1. 5   PROJECT/ SI TE CONDI TI ONS
    1. 5. 1   Recor d Dr awi ng of  Exi st i ng Condi t i ons

PART 2   PRODUCTS

  2. 1   SYSTEM DESCRI PTI ON
    2. 1. 1   Fabr i cat i on Dr awi ngs
    2. 1. 2   Loadi ng Condi t i ons
    2. 1. 3   Chemi cal  St or age Requi r ement s
    2. 1. 4   Capaci t y and Di mensi onal  Requi r ement s
      2. 1. 4. 1   Li qui d- Level  Gauge
  2. 2   ASSEMBLY
  2. 3   ACCESSORI ES
    2. 3. 1   Fl anged Nozzl es
    2. 3. 2   I nl et  Nozzl es
    2. 3. 3   Out l et  Nozzl es
    2. 3. 4   Vent
    2. 3. 5   Fl anged Manways
    2. 3. 6   Removabl e Cover
    2. 3. 7   Ti e- Down Lugs
    2. 3. 8   Tank Li f t i ng Lugs
    2. 3. 9   I dent i f i cat i on Pl at e
    2. 3. 10   Cer t i f i cat i on Pl at e

PART 3   EXECUTI ON

SECTI ON 43 41 16. 16 40  Page 1



  3. 1   I NSTALLATI ON
    3. 1. 1   Equi pment  Locat i on Dr awi ngs
    3. 1. 2   I nst al l at i on Dr awi ngs
    3. 1. 3   Cl eani ng
  3. 2   FI ELD QUALI TY CONTROL
    3. 2. 1   I nspect i on
    3. 2. 2   Hydr ost at i c Test
  3. 3   CLOSEOUT ACTI VI TI ES
    3. 3. 1   Oper at i on and Mai nt enance Manual
    3. 3. 2   Recor d Dr awi ngs

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 43 41 16. 16 40  Page 2



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NATI ONAL AERONAUTI CS
AND SPACE ADMI NI STRATI ON

UFGS- 43 41 16. 16 40 ( August  2017)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   NASA Super sedi ng
UFGS- 43 41 16. 16 40 ( August  2014)
UFGS- 43 41 16. 16 ( August  2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2023
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 43 41 16. 16 40

VERTI CAL ATMOSPHERI C TANKS AND VESSELS
08/ 17

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f i ber gl ass- r ei nf or ced pol yest er  
st or age t anks and accessor i es f or  use i n aggr essi ve 
chemi cal  ser vi ce at  at mospher i c pr essur es and i s 
l i mi t ed t o f l at - bot t omed,  abovegr ound,  ver t i cal ,  
cyl i ndr i cal  t anks.

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 
pr esent .

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 sect i on does not  cover  ver t i cal  t anks 
wi t h di shed or  coni cal  bot t oms,  ver t i cal  t anks f or  
bur i ed ser vi ce,  pr essur e vessel s,  and hor i zont al  
t anks f or  bot h above- gr ound and bur i ed ser vi ces.

Rel at ed wor k speci f i ed el sewher e i ncl udes:

a.   Cast - i n- pl ace concr et e

b.   Anchor  bol t s ( pr ovi de cal cul at i ons t hat  
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det er mi ne bol t  t ypes,  s i zes and quant i t i es r equi r ed. )

c.   Pl ast i c pi pe

d.   Aci d- r esi st ant  pi pe

e.   Chemi cal  val ves

f .   Li qui d- l evel  gages

As a mi ni mum,  show on dr awi ngs:

a.   The physi cal  l ocat i on of  each t ank

b.   The l ocat i on of  al l  accessor i es t o be f ur ni shed
         wi t h each t ank

c.   Concr et e- f oundat i on det ai l s f or  each t ank

d.   Anchor i ng det ai l s f or  at t achi ng each t ank t o t he 
f oundat i on

e.   A schedul e wi t h connect i ons,  s i ze,  quant i t y,  and 
l ocat i on of  t anks.

Speci f y connect i on usage such as dr ai n,  vent ,  or  
over f l ow and l ocat i on by t op or  s i de.   Coor di nat e 
t hi s schedul e wi t h accessor i es and t he l ocat i ons 
shown on dr awi ngs.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE 
i s not  i ncl uded i n t he pr oj ect  speci f i cat i on,  i nser t  
appl i cabl e r equi r ement s t her eof  and del et e t he 
f ol l owi ng par agr aph.

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

Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE appl i es t o wor k speci f i ed i n 
t hi s sect i on.

1. 1   REFERENCES

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

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

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
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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 SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 5 ( 2020)  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

ASTM I NTERNATI ONAL ( ASTM)

ASTM C581 ( 2020)  St andar d Pr act i ce f or  Det er mi ni ng 
Chemi cal  Resi st ance of  Ther moset t i ng 
Resi ns Used i n Gl ass- Fi ber - Rei nf or ced 
St r uct ur es,  I nt ended f or  Li qui d Ser vi ce

ASTM D5948 ( 2005;  R 2012)  St andar d Speci f i cat i on f or  
Mol di ng Compounds,  Ther moset t i ng

BRI TI SH STANDARDS I NSTI TUTE ( BSI )

BS EN 13121- 3 ( 2016)  GRP Tanks and Vessel s f or  Use Above 
Gr ound — Par t  3:  Desi gn and Wor kmanshi p

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 7005- 2 ( 1988)  Met al l i c  Fl anges Par t  2:   Cast  I r on 
Fl anges

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA 2. 63 ( 2004)  Tank and St or age Tank Un- pr essur i zed

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de

1. 2   SUBMI TTALS

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

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Recor d Dr awi ng of  Exi st i ng Condi t i ons

Li st  of  Pr oduct  I nst al l at i ons;  G[ ,  [ ____] ]

SD- 02 Shop Dr awi ngs

Coor di nat i on Dr awi ngs;  G[ ,  [ ____] ]

Equi pment  Room Layout ;  G[ ,  [ ____] ]

Fabr i cat i on Dr awi ngs;  G[ ,  [ ____] ]

I nst al l at i on Dr awi ngs;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Equi pment  and Per f or mance Dat a

Equi pment  Foundat i on Dat a

St or age Tanks;  G[ ,  [ ____] ]

Accessor i es;  G[ ,  [ ____] ]

SD- 04 Sampl es

Manuf act ur er ' s St andar d Col or  Char t s f or  Lami nat es;  G[ ,  [ ____] ]

Fl anged Nozzl es;  G[ ,  [ ____] ]
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I nl et  Nozzl es;  G[ ,  [ ____] ]

Out l et  Nozzl es;  G[ ,  [ ____] ]

SD- 05 Desi gn Dat a

Desi gn Anal ysi s and Cal cul at i ons;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Chemi cal  Resi st ance Test s

Tank I nt egr i t y

Ver i f i cat i on of  Li qui d- Level  I ndi cat i on Resul t s

Ver i f i cat i on of  Rel i ef  Devi ce Resul t s

Hydr ost at i c Test s;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Cer t i f i cat es of  Conf or mance

I nst al l er s;  G[ ,  [ ____] ]

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

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

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Manuf act ur er ' s Fi el d Repor t s

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

Oper at i on and Mai nt enance Manual

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs

1. 3   QUALI TY CONTROL

Submi t  a l i s t  of  pr oduct  i nst al l at i ons f or  f i ber gl ass- r ei nf or ced pol yest er  
st or age t anks,  i dent i f y i ng at  l east  f i ve uni t s,  s i mi l ar  t o t hose pr oposed 
f or  use,  t hat  have been i n successf ul  ser vi ce f or  at  l east  5 year s.   
I dent i f y pur chaser ,  addr ess of  i nst al l at i on,  ser vi ce or gani zat i on,  and 
dat e of  i nst al l at i on.

Submi t  cer t i f i cat es of  conf or mance at  l east  [ 30]  [ _____]  days bef or e wor k 
begi ns,  ver i f y i ng t he f ol l owi ng i t ems compl y wi t h t he st andar ds and 
speci f i cat i ons:

a.   St or age t anks:  Pr ovi de t he manuf act ur er ' s cer t i f i cat i on t hat  st or age 
t anks ar e sui t abl e f or  st or age of  speci f i ed chemi cal s.

b.   I nst al l er :   pr ovi de si gned st at ement s t hat  i nst al l er s have knowl edge 
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of  t he r equi r ement s of  t he appl i cabl e st andar ds,  i ncl udi ng NASA 
RCBEA GUI DE,  and speci f i cal l y RCBEA 2. 63,  and i nst al l at i on pr act i ces 
i n or der  t o ensur e t he t anks ar e i nst al l ed i n a sound,  undamaged 
condi t i on.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I n or der  t o pr event  damage,  handl e and st or e t he t anks i n accor dance wi t h 
t he manuf act ur er ' s gui del i nes.   Pr ovi de ver i f i cat i on t hat  t he t anks have 
no damage,  sur f ace def ect s,  or  poor  qual i t y l ami nat es.

Al l  damaged or  def ect i ve t anks or  r emovabl e cover s wi l l  be r ej ect ed by t he 
Cont r act i ng Of f i cer .   Remove i mmedi at el y f r om t he pr oj ect  s i t e.

Concur r ent  wi t h del i ver y of  t he t anks,  submi t  [ t hr ee] [ _____]  copi es of  t he 
manuf act ur er ' s Oper at i on and Mai nt enance Manual .

1. 5   PROJECT/ SI TE CONDI TI ONS

1. 5. 1   Recor d Dr awi ng of  Exi st i ng Condi t i ons

Submi t  a r ecor d dr awi ng of  exi st i ng condi t i ons,  i ncl udi ng under gr ound 
ut i l i t i es,  at  l east  [ 30]  [ _____]  days bef or e const r uct i on wor k begi ns.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Fabr i cat i on Dr awi ngs

Submi t  f abr i cat i on dr awi ngs f or  f i ber gl ass- r ei nf or ced pol yest er  st or age 
t anks,  i ncl udi ng const r uct i on and anchor age det ai l s,  at  l east  [ 30]  [ _____]  
days bef or e const r uct i on wor k st ar t s.

Submi t  t he manuf act ur er ' s st andar d col or  char t s f or  l ami nat es so t hat  a  
v i sual  i nspect i on of  t he sur f ace f i ni sh and col or  can be per f or med.

Submi t  t he manuf act ur er ' s cat al og dat a f or  st or age t anks i ncl udi ng spar e 
par t s.

2. 1. 2   Loadi ng Condi t i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Show equi pment  and accessor y l oads af f ect i ng 
t ank shel l s and t ops,  i f  r equi r ed.   Show wi nd l oad 
f or  ext er i or  t anks and t ank t op desi gn l oad when t op 
manways ar e speci f i ed.

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

Pr ovi de t anks conf or mi ng t o t he l oadi ng condi t i ons speci f i ed i n pr oj ect  
r equi r ement s.

2. 1. 3   Chemi cal  St or age Requi r ement s

Pr ovi de desi gn anal ysi s and cal cul at i ons f or  f i ber gl ass- r ei nf or ced 
pol yest er  st or age t anks,  compl yi ng wi t h BS EN 13121- 3.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Pr oj ect  Manager  shoul d r evi ew NASA RCBEA 
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cr i t er i a under  sect i on 2. 63 ( 2. 63. 1,  2. 63. 2,  and 
2. 63. 3)  t o det er mi ne t he ext ent  of  r equi r ed 
accept ance document at i on.

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

Submi t  t est  r epor t s f or  chemi cal  r esi st ance t est s i n accor dance wi t h 
ASTM C581.

Submi t  t est  r epor t s f or  t he f ol l owi ng:

a.   Tank i nt egr i t y

b.   Ver i f i cat i on of  l i qui d- l evel  i ndi cat i on r esul t s

c.   Ver i f i cat i on of  r el i ef  devi ce r esul t s

Resul t s of  pr evi ous successf ul  t est s ar e accept abl e pr ovi ded t hat  t he 
l ami nat es t est ed ar e r epr esent at i ve of  t he t ank mat er i al  speci f i ed f or  
t hi s pr oj ect .

2. 1. 4   Capaci t y and Di mensi onal  Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Capaci t i es var y up t o 300 ki l ol i t er  75, 000 
gal l ons.

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

Pr ovi de t he mi ni mum capaci t y as measur ed i n l i t er  gal l ons t o t he t op of  
t he st r ai ght  shel l  or  wal l  hei ght  as i ndi cat ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Di amet er s var y up t o  5 met er s 16 f eet .   Wal l  
hei ght s var y up t o 14 met er s 47 f eet .

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

Ensur e t hat  t he di amet er  and st r ai ght  shel l  or  wal l  hei ght  ar e as 
speci f i ed.

2. 1. 4. 1   Li qui d- Level  Gauge

Pr ovi de t he t ank wi t h a l i qui d- l evel  ar mor ed gauge gl ass s i ght  t ube [ wi t h 
f l anges] ,  i ndi cat i ng bet ween 10 and 90 per cent  of  t ank capaci t y.

2. 2   ASSEMBLY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  ei t her  f i l ament - wound or  
cont act - mol ded const r uct i on.

Fi l ament  wi ndi ng i s a pr ocess f or  t ank f abr i cat i on 
i n whi ch cont i nuous st r ands of  f i ber gl ass 
i mpr egnat ed wi t h r esi n ar e wound over  t he i nner  
cor r osi on bar r i er  i n a pr edet er mi ned geomet r i c 
pat t er n.

Cont act  mol di ng i s a pr ocess f or  t ank f abr i cat i on i n 
whi ch t he st r uct ur al  r ei nf or cement  compr i ses 
spr ayed,  chopped- f i ber gl ass suppl ement ed wi t h 
woven- gl ass r ovi ng f abr i c.   Thi s pr ocess i s al so 
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known as hand l ayup,  spr ay l ayup,  pr essur e mol di ng,  
or  cont act  pr essur e mol di ng.   The pr essur e i s sel dom 
gr eat er  t han t hat  r equi r ed t o hol d t he mat er i al s 
t oget her  dur i ng f abr i cat i on.

Tanks up t o 1. 5 met er s 5 f eet  ar e l ess expensi ve 
when f abr i cat ed by cont act - mol di ng met hods.   
St r engt h r equi r ement s i n l ar ger  t anks make 
f i l ament - wound st r uct ur es mor e economi cal .   Fi l ament  
wi ndi ng of f er s equi val ent  st r engt h wi t h l ess shel l  
t hi ckness,  and l ami nat e qual i t y i s al so i mpr oved.

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

[ Pr ovi de a cont act - mol ded t ank,  conf or mi ng t o BS EN 13121- 3 ASTM D5948.

] [ Pr ovi de a f i l ament - wound t ank,  conf or mi ng t o BS EN 13121- 3 ASTM D5948.
]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng f or  t he t ank t op.

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

[ Pr ovi de a t ank wi t h an open t op,  wi t h a r ei nf or ci ng f l ange i n compl i ance 
wi t h I SO 7005- 2 or  a r i b [ and r emovabl e cover ] .

] [ Pr ovi de a t ank wi t h a c l osed t op.
]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng t ypes i f  t he t ank 
i s r equi r ed t o have a c l osed t op.

The end of  a f i l ament - wound cyl i ndr i cal  cont ai ner  
nor mal l y appear i ng convex i s cal l ed a domed t op.

The end of  a f i l ament - wound or  cont act - mol ded t ank 
nor mal l y appear i ng concave i s cal l ed a di shed t op.

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

[ Pr ovi de a t ank wi t h a [ dome]  [ di shed]  [ f l at ]  c l osed t op.
]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng f or  t op 
f abr i cat i on.

Separ at e f abr i cat i on of  t he t op and shel l  i s  most  
common.

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

[ Pr ovi de a c l osed t op [ i nt egr al l y f abr i cat ed wi t h shel l ]  [ separ at el y 
f abr i cat ed and l ami nat ed t o t he shel l ] .

]
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   Sel ect  one of  t he f ol l owi ng t wo par agr aphs 
f or  f l at - bot t om f abr i cat i on.

I nt egr al  f abr i cat i on of f er s gr eat er  st r engt h and 
does not  r el y on l ami nat i ng pr ocedur es t o j oi n 
separ at e sect i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de a f l at - bot t om t ank f abr i cat ed [ i nt egr al l y wi t h t he shel l ]  
[ separ at el y and l ami nat ed t o t he shel l ] .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y addi t i onal  speci al  sur f aces based on 
accessor i es and equi pment  r equi r ed.

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

Pr ovi de a t ank wi t h br acket ed f l at  sur f aces f or  [ an i dent i f i cat i on pl at e]  
[ a cer t i f i cat i on pl at e]  [ a l i qui d- l evel  gage]  [ mount i ng l ugs] .

2. 3   ACCESSORI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Accessor i es speci f i ed ar e common i t ems f or  
gener al  usage.   Consul t  t he manuf act ur er ' s 
l i t er at ur e f or  ot her  st andar d and speci al  
accessor i es.

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

2. 3. 1   Fl anged Nozzl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St andar d nozzl es ar e sui t abl e f or  most  
appl i cat i ons,  but  speci f y coni cal l y gusset ed nozzl es 
when vi br at or y or  t her mal  st r esses ar e ant i c i pat ed.

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

Pr ovi de [ st andar d]  [ coni cal l y gusset ed]  nozzl es.

Conf or m t he f l ange di amet er  and dr i l l i ng t o I SO 7005- 2,  1050 ki l opascal  
( 150 psi )  ASME B16. 5,  at  a pr essur e of  150 pounds per  squar e i nch.

2. 3. 2   I nl et  Nozzl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y doubl e- f l anged i nl et  nozzl es when 
i nt er i or  pi pe connect i ons ar e desi r ed.

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

Pr ovi de [ s i ngl e- ]  [ doubl e- ] f l anged i nl et  connect i ons.

2. 3. 3   Out l et  Nozzl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y doubl e- f l anged out l et  nozzl es when 
i nt er i or  pi pe connect i ons ar e desi r ed.

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

Pr ovi de [ s i ngl e- ]  [ doubl e- ] f l anged out l et  connect i ons f or  a shel l  s i de and 
t op,  and a [ s i de- bot t om]  [ f ul l ]  [ s i phon]  [ bot t om]  dr ai n wi t h a bot t om 
el bow.

2. 3. 4   Vent

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng t ypes of  vent s 
f or  c l osed- t op and r emovabl e- t op t anks.   Show t he 
vent  s i ze on dr awi ngs.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de a [ v- vent ] [ gooseneck] [ mushr oom] [ f l anged nozzl e 
[ br eat her ] [ combi nat i on vacuum br eak/ pr essur e r el i ef ] ]  vent  f or  t ank t op.

2. 3. 5   Fl anged Manways

[ A manway i s not  r equi r ed. ] [ Pr ovi de a [ t op- f l anged]  [ s i de- f l anged]  manway.

] [ Conf or m t he f l ange di amet er  and dr i l l i ng t o I SO 7005- 2,  1050 ki l opascal
ASME B16. 5,   150 pounds per  squar e i nch pr essur e.

] [ 2. 3. 6   Removabl e Cover

[ A cover  i s not  r equi r ed. ] [ Pr ovi de a [ domed]  [ di shed]  [ f l at ]  cover ,  wi t h 
[ a l i f t i ng r i ng at  t he cent er  of  t he cover ] [  t hr ee l i f t i ng l ugs spaced 120 
degr ees apar t  on t he cover . ] ]

] 2. 3. 7   Ti e- Down Lugs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e quant i t y of  l ugs and angul ar  spaci ng 
based on manuf act ur er ' s r ecommendat i ons.   Speci f y 
l ugs on t anks subj ect  t o v i br at or y st r esses and 
t hose er ect ed out door s.   Thr ee t o s i x l ugs evenl y 
spaced ar e st andar d pr act i ce,  dependi ng upon t ank 
si ze.

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

Pr ovi de t i e- down l ugs as i ndi cat ed.

2. 3. 8   Tank Li f t i ng Lugs

Pr ovi de [ t hr ee l i f t i ng l ugs spaced 120 degr ees apar t  at  t he t op por t i on of  
t he st r ai ght  shel l ] [  one cent er  t op l ug] .

2. 3. 9   I dent i f i cat i on Pl at e

Pr ovi de a phenol i c- pl ast i c i dent i f i cat i on pl at e wi t h l et t er s at  l east  50 
mi l l i met er  2 i nches hi gh,  st at i ng t he chemi cal  t o be st or ed.

2. 3. 10   Cer t i f i cat i on Pl at e

Pr ovi de a st ai nl ess- st eel  cer t i f i cat i on pl at e,  st at i ng t hat  t he t ank i s 
desi gned f or  t he chemi cal  st or ed and i ndi cat i ng t he concent r at i on,  
speci f i c  gr avi t y,  [ _____] ,  and maxi mum t emper at ur e of  t he st or ed chemi cal .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  t he t ank on a f oundat i on i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons f or  t he i nst al l at i on of  speci f i ed syst em,  i ncl udi ng speci al  
not i ces and mat er i al  saf et y dat a sheet s,  speci al  s i gnage,  and dat a r el at ed 
t o i mpedances,  hazar ds,  and saf et y pr ecaut i ons.   Submi t  equi pment  
f oundat i on dat a t o t he Cont r act i ng Of f i cer  bef or e begi nni ng t he f oundat i on 
wor k.   Ensur e t hat  t he equi pment  f oundat i on dat a i ncl udes t he equi pment  
wei ght  and oper at i ng l oads,  hor i zont al  and ver t i cal  l oads,  sei smi c dat a,  
wi nd l oads, l ocat i on and pr oj ect i on of  anchor  bol t s,  hor i zont al  and 
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ver t i cal  c l ear ances f or  i nst al l at i on,  pl an di mensi ons of  f oundat i ons and 
r el at i ve el evat i ons,  and ot her  i nst al l at i on r equi r ement s such as ut i l i t y  
ser vi ces.

3. 1. 1   Equi pment  Locat i on Dr awi ngs

3. 1. 2   I nst al l at i on Dr awi ngs

Submi t  i nst al l at i on dr awi ngs f or  f i ber gl ass- r ei nf or ced pol yest er  st or age 
t anks i ncl udi ng al l  f oundat i on and anchor age det ai l s,  at  l east  [ 30]  
[ _____]  days bef or e st ar t  of  const r uct i on wor k begi ns.

I n t he coor di nat i on dr awi ngs submi t t al ,  i ncl ude t he pr ocesses and 
st r uct ur al  el ement s of  t he wor k.   I ndi cat e wher e conf l i c t s or  c l ear ance 
pr obl ems exi st  bet ween t he var i ous f unct i ons.   Pr ovi de dr awi ngs t hat  
c l ear l y show equi pment  and per f or mance dat a f ur ni shed by t he st or age t ank 
manuf act ur er  and t hat  i ndi cat e use l i f e,  saf et y f eat ur es,  and det ai l s on 
aut omat ed mechani cal  f eat ur es.

[ Show st r uct ur al  and f enest r at i on f eat ur es on t he equi pment  r oom l ayout  
dr awi ngs,  i ndi cat i ng wher e a r educt i on i n t he avai l abl e space r esul t s f r om 
t he i nst al l at i on of  i t ems.   Det ai l  t he duct wor k and pi pi ng.

] 3. 1. 3   Cl eani ng

Af t er  i nst al l at i on has been compl et ed and pi pi ng connect i ons have been 
made,  c l ean t he t ank and nozzl es i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   I nspect i on

I nspect  i nst al l ed t anks f or  i ndi cat i ons of  def ect i ve wor kmanshi p or  
i mpr oper  i nst al l at i on pr act i ces.   Repai r  or  r epl ace f aul t y const r uct i on 
and damaged wor k at  no addi t i onal  cost  t o t he Gover nment .

3. 2. 2   Hydr ost at i c Test

Af t er  t he t ank has been i nst al l ed,  and bef or e t he pi pi ng connect i ons ar e 
made and t he equi pment  i s at t ached,  bl ock t he out l et s and f i l l  t he 
st r ai ght - shel l  por t i on wi t h a chemi cal l y compat i bl e f l ui d.   Per f or m 
hydr ost at i c t est s t o det er mi ne i f  l eak- pr oof  st or age i s pr ovi ded,  and 
cor r ect  def i c i enci es.

Submi t  wr i t t en manuf act ur er ' s f i el d r epor t s of  t est  dat a r ecor ded at  t he 
j ob s i t e f or  r evi ew and f i nal  appr oval  no l at er  t han [ 30] [ _____]  cal endar  
days bef or e cont r act  compl et i on.   Repai r  or  r epl ace unsat i sf act or y t anks 
and r et est  t he t anks at  no addi t i onal  cost  t o t he Gover nment  unt i l  t he 
t anks ar e det er mi ned t o be l eak- pr oof  syst ems.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Oper at i on and Mai nt enance Manual

Submi t  [ _____]  copi es of  t he oper at i on and mai nt enance manual  at  l east  
[ 30] [ _____]  cal endar  days bef or e t est i ng t he syst em.   Updat e and r esubmi t  
dat a f or  f i nal  appr oval  no l at er  t han [ 30] [ _____]  cal endar  days bef or e 
cont r act  compl et i on.   Ensur e t hat  t he manual  i ncl udes i nf or mat i on f or  t he 
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f ol l owi ng:

a.   St or age t anks

b.   Fl anged nozzl es

c.   I nl et  nozzl es

d.   Out l et  nozzl es

3. 3. 2   Recor d Dr awi ngs

Submi t  r ecor d dr awi ngs of  t he compl et ed i nst al l at i on no l at er  t han 
[ 30] [ _____]  days bef or e compl et i on of  t he pr oj ect .   Ensur e t hat  r ecor d 
dr awi ngs i ncl ude ci v i l  s i t e devel opment s,  such as new f aci l i t y  and l and 
modi f i cat i ons,  ext er nal  st r uct ur al  changes t o abovegr ound st r uct ur es,  and 
changes t o under gr ound st r uct ur es and ut i l i t i es ext er nal  t o f aci l i t i es.

Submi ssi on of  t he compl et ed dr awi ngs cer t i f i es accur acy and compl et eness 
of  t he document s.

Ensur e t hat  r ecor d dr awi ngs pr ovi de t he f ol l owi ng i nf or mat i on:

a.   Locat i on of  new l i nes,  condui t s,  val ves,  f i t t i ngs,  f i r e hydr ant s,  
met er s,  t er mi nal  poi nt s usi ng at  l east  t wo t i es t o per manent  poi nt s 
( manhol es,  power  pol es,  cur bs,  or  st or m wat er  i nl et s) ,  or  GPS 
coor di nat es wi t h accur acy t o at  l east  1[ _____]  met er  3[ _____]  f eet .   
An accept abl e st at i on and of f set  syst em may be used f or  ser vi ce l i nes 
and f i t t i ngs onl y.

b.   Locat i on of  new l i nes f r om pr oper t y easement  l i nes or  edges of  
pavement  at  90 met er  300 f eet  i nt er val s.

c.   Ut i l i t y  r out i ng and i nt er f ace changes,  i ndi cat ed cl ear l y on t he 
dr awi ngs,  t o scal e and def i ned wi t h suf f i c i ent  di mensi ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  t he appr opr i at e f or m and 
j ur i sdi ct i onal  aut hor i t y f or  t he r espect i ve agency 
wi t hi n t he appr opr i at e bl anks bel ow i f  ot her  t han 
t he Cont r act i ng Of f i cer  or  Gover nment .

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

Pr ovi de suppor t  f or  obt ai ni ng sur veyed coor di nat es f or  f aci l i t y  f oot pr i nt  
cor ner  and under gr ound st r uct ur es and ut i l i t i es ext er nal  t o f aci l i t i es by 
submi t t i ng [ For m [ _____] [ _____] ]  t o t he [ Cont r act i ng Of f i cer ]  [ _____]  at  
l east  5 wor ki ng days bef or e f oundat i on const r uct i on or  open excavat i on as 
not i f i cat i on t o t he [ Gover nment ]  [ _____] .

Pr epar e r ecor d dr awi ng pr i nt s at  a mi ni mum scal e of  1 cm equal s 100 met er s 
1 i nch equal s 100 f eet .   Enl ar ge t he scal e t o show ar eas r equi r i ng 
addi t i onal  det ai l .

Pr ovi de r ecor d dr awi ngs i n di gi t al  f or mat .   Pr ovi de geospat i al l y  
r ef er enced f i l es i n ESRI  GI S Geodat abase,  ESRI  GI S Shapef i l e,  Mi cr ost at i on 
DGN,  Aut oCAD DWG or  DXF f i l e f or mat .   Pr ovi de i nf or mat i on i n separ at e 
l ayer s/ l evel s as speci f i ed by GI S i n at  l east  t he same degr ee of  
separ at i on as t he desi gn dr awi ngs pr ovi ded.   Ensur e t hat  sew i t ems ar e 
cont ai ned i n t he same l evel  as l i ke i t ems so t hat  t he dr awi ngs can be 
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easi l y conver t ed t o GI S l ayer s.

Use t he f ol l owi ng spat i al  r ef er ence:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e sur vey r ef er ence 
i nf or mat i on,  and t he dat e of  most  r ecent  dat um.

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

a.   Hor i zont al  accur acy:   Ref er ence sur veys and dr awi ngs t o 
[ Regi onal ] [ _____]  Pl ane Coor di nat e Syst em, [  East  Zone]  [ _____] ,  Nor t h 
Amer i can Dat um [ _____]  adj ust ment  based on Second Or der  Cl ass I I  
hor i zont al  cont r ol  monument .

b.   Ver t i cal  accur acy:   Ref er ence sur veys t o t he Nor t h Amer i can Ver t i cal  
Dat um ( NAVD)  [ 1988]  [ _____] .   I ncl ude a descr i pt i on of  t he r ef er ence 
benchmar ks f r om whi ch t he NAVD has been det er mi ned i n t he sur vey.

c.   Make l i nes,  l et t er s,  and det ai l s shar p,  c l ean,  and f ul l y l egi bl e.

d.   Submi t  one r epr oduci bl e pr i nt  and one di gi t al  copy i n an el ect r oni c 
st or age medi a.

        - -  End of  Sect i on - -
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