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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  an out  of  ser vi ce I nspect i on of  a 
Fi el d Fabr i cat ed Fuel  St or age Tank.

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) .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
For  cases when i nspect i on i s f ol l owed by r epai r ,  use 
t hi s Sect i on wi t h 33 01 50. 75 REPAI R OF FI ELD 
FABRI CATED FUEL STORAGE TANK.   I nser t  appl i cabl e 
r equi r ement s f r om 33 01 50. 75 shoul d t hi s Sect i on be 
used st and al one.

Make use of  t hi s Sect i on i n consul t at i on wi t h SMEs 
l i s t ed bel ow.   The Sect i on r equi r es consi der abl e 
j udgment  and speci al i zed pr of essi onal  engi neer i ng 
compet ence.   Ther e ar e subst ant i al  consequences t o a 
f uel  st or age t ank i nspect i on.   Do not  use t hi s 
Sect i on unl ess pr of essi onal l y compet ent  and 
pr of i c i ent  i n t he assessment  of  f uel  st or age t ank 
i nt egr i t y.

Knowl edge and compet ence i n t opi cs cover ed i n t hi s 
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Sect i on ar e mai nt ai ned by each Ser vi ce cent er  of  
excel l ence.   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  ( 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)

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

The 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  570 ( 2016;  Addendum 1 2017;  Addendum 2 2018;  
ERTA 1 2018)  Pi pi ng I nspect i on Code:  
I n- Ser vi ce I nspect i on,  Rat i ng,  Repai r ,  and 
Al t er at i on of  Pi pi ng Syst ems

API  MPMS 2. 2A ( 1995;  R 2017)  Manual  of  Pet r ol eum 
Measur ement  St andar ds Chapt er  2- Tank 
Cal i br at i on Sect i on 2A- Measur ement  and 
Cal i br at i on of  Upr i ght  Cyl i ndr i cal  Tanks 
by t he Manual  Tank St r appi ng Met hod

API  MPMS 2. 2B ( 1989;  R 2019)  Manual  of  Pet r ol eum 
Measur ement  St andar ds Chapt er  2:  Tank 
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Cal i br at i on -  Sect i on 2B:  Cal i br at i on of  
Upr i ght  Cyl i ndr i cal  Tanks Usi ng t he 
Opt i cal  Ref er ence Li ne Met hod

API  MPMS 2. 2C ( 2002;  R 2013)  Manual  of  Pet r ol eum 
Measur ement  St andar ds Chapt er  2:  Tank 
Cal i br at i on -  Sect i on 2C -  Cal i br at i on of  
Upr i ght  Cyl i ndr i cal  Tanks Usi ng t he 
Opt i cal - Tr i angul at i on Met hod

API  MPMS 2. 2D ( 2003;  R 2014)  Manual  of  Pet r ol eum 
Measur ement  St andar ds Chapt er  2:  Tank 
Cal i br at i on -  Sect i on 2D  Cal i br at i on of  
Upr i ght  Cyl i ndr i cal  Tanks Usi ng t he 
I nt er nal  El ect r o- Opt i cal  Di st ance- Rangi ng 
Met hod

API  RP 571 ( 2020)  Damage Mechani sms Af f ect i ng Fi xed 
Equi pment  i n t he Ref i ni ng I ndust r y

API  RP 574 ( 2016)  I nspect i on Pr act i ces f or  Pi pi ng 
Syst em Component s

API  RP 575 ( 2020)  I nspect i on Pr act i ces f or  
At mospher i c and Low- Pr essur e St or age Tanks

API  RP 579- 1 Fi t ness- For - Ser vi ce

API  RP 1110 ( 2013;  R 2018)  Recommended Pr act i ce f or  
t he Pr essur e Test i ng of  St eel  Pi pel i nes 
f or  t he Tr anspor t at i on of  Gas,  Pet r ol eum 
Gas,  Hazar dous Li qui ds,  Hi ghl y Vol at i l e 
Li qui ds,  or  Car bon Di oxi de

API  RP 2207 ( 2017;  7t h Ed)  Pr epar i ng Tank Bot t oms f or  
Hot  Wor k

API  St d 521 ( 2014;  6t h Ed)  Pr essur e- r el i evi ng and 
Depr essur i ng Syst ems

API  St d 650 ( 2013;  Er r at a 1 2013;  Addendum 1 2014;  
Er r at a 2 2014;  Addendum 2 2016;  Addendum 3 
2018)  Wel ded Tanks f or  Oi l  St or age

API  St d 653 ( 2014;  Addendum 1 2018)  Tank I nspect i on,  
Repai r ,  Al t er at i on,  and Reconst r uct i on

API  St d 2015 ( 2018)  Requi r ement s f or  Saf e Ent r y and 
Cl eani ng of  Pet r ol eum St or age Tanks

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2020)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
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Desi gn Loads and Associ at ed Cr i t er i a f or  
Bui l di ngs and Ot her  St r uct ur es

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B1. 1 ( 2003;  R 2018)  Uni f i ed I nch Scr ew Thr eads 
( UN and UNR Thr ead For m)

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

ASME B16. 21 ( 2021)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Fl anges

ASME B16. 48 ( 2015)  Li ne Bl anks

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2022)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  and Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B40. 100 ( 2022)  Pr essur e Gauges and Gauge 
At t achment s

ASME BPVC SEC V ( 2017)  BPVC Sect i on V- Nondest r uct i ve 
Exami nat i on

ASTM I NTERNATI ONAL ( ASTM)

ASTM A193/ A193M ( 2023)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2023)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A563 ( 2021;  E 2022a)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s

ASTM D610 ( 2008;  R 2019)  St andar d Pr act i ce f or  
Eval uat i ng Degr ee of  Rust i ng on Pai nt ed 
St eel  Sur f aces

ASTM E1316 ( 2020a)  St andar d Ter mi nol ogy f or  
Nondest r uct i ve Exami nat i ons

ASTM E2807 ( 2011;  R 2019)  St andar d Speci f i cat i on f or  
3D I magi ng Dat a Exchange

ASTM F436 ( 2011)  Har dened St eel  Washer s
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ASTM F3125/ F3125M ( 2019)  St andar d Speci f i cat i on f or  Hi gh 
St r engt h St r uct ur al  Bol t s and Assembl i es,  
St eel  and Al l oy St eel ,  Heat  Tr eat ed,  I nch 
Di mensi ons 120 ksi  and 150 ksi  Mi ni mum 
Tensi l e St r engt h,  and Met r i c Di mensi ons 
830 MPa and 1040 MPa Mi ni mum Tensi l e 
St r engt h

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

NFPA 30 ( 2024)  Fl ammabl e and Combust i bl e Li qui ds 
Code

NFPA 326 ( 2015)  St andar d f or  Saf eguar di ng of  Tanks 
and Cont ai ner s f or  Ent r y,  Cl eani ng,  or  
Repai r

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PA 2 ( 2015;  E 2018)  Pr ocedur e f or  Det er mi ni ng 
Conf or mance t o Dr y Coat i ng Thi ckness 
Requi r ement s

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

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2024)  Saf et y - -  Saf et y and Heal t h 
Requi r ement s Manual

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- PRF- 907 ( 2020;  Rev H)  Ant i sei ze Thr ead Compound,  
Hi gh Temper at ur e

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UFC 3- 460- 03 ( 2017;  wi t h Change 2,  2023)  Pet r ol eum Fuel  
Syst ems Mai nt enance

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

29 CFR 1910. 146 Per mi t - r equi r ed Conf i ned Spaces

1. 2   DEFI NI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r ement s i n t hi s Sect i on must  be checked 
agai nst  r equi r ement s i n t he pr oj ect  St at ement  of  
Wor k or  Pr oj ect  Pr ogr am t o ensur e t hat  t her e i s not  
a conf l i c t .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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1. 2. 1   DoD Tank Feat ur es Li st

As used i n t hi s Sect i on,  document at i on of  f unct i onal  and physi cal  
at t r i but es i n t he f or m of  a spr eadsheet  whi ch t he Cont r act i ng Of f i cer  wi l l  
pr ovi de af t er  awar d.   Thi s document  i s i n addi t i on t o t he API  St d 653 
Annex C i nspect i on checkl i st .

1. 2. 2   Hazar dous Ar ea

As used i n t hi s Sect i on,  any ar ea wi t hi n 30 met er s 100 f eet  of  act i ve 
st or age t anks,  ar eas wi t hi n 30 met er s 100 f eet  of  l eaki ng sect i ons of  f uel  
pi pel i nes or  ot her  vapor  sour ces,  ar eas wi t hi n 60 met er s 200 f eet  of  t he 
downwi nd si de of  pot ent i al  vapor  emi ssi on sour ces ( i . e. ,  pr essur e- vacuum 
vent s,  sampl e por t s,  or  open vent s on act i ve t anks;  l eaki ng sect i ons of  
pi pel i nes) ,  ar eas wi t hi n exi st i ng t anks,  and ar eas wi t hi n a t unnel  or  adi t .

1. 2. 3   Hot  Wor k

For  wor k cover ed by t hi s sect i on:   dr i l l i ng,  bor i ng,  f l ame heat i ng,  
wel di ng,  t or ch cut t i ng,  br azi ng,  car bon ar c gougi ng,  gr i ndi ng,  abr asi ve 
bl ast i ng,  or  any wor k whi ch pr oduces heat ,  by any means,  of  200 degr ees C 
400 degr ees F or  mor e;  or  i n t he pr esence of  f l ammabl es or  f l ammabl e 
at mospher es,  ot her  i gni t i on sour ces such as spar k or  ar c pr oduci ng t ool s 
or  equi pment ,  st at i c di schar ges,  f r i c t i on,  i mpact ,  open f l ames or  ember s,  
nonexpl osi on- pr oof  l i ght s,  f i x t ur es,  mot or s or  equi pment .

1. 2. 4   I ndependent

I mpar t i al  t hi r d par t y not  a par t  or  af f i l i at ed wi t h Cont r act or  or  
subcont r act or  pr i nci pal  or  subsi di ar y busi nesses.

1. 2. 5   I nspect or  of  Recor d

The i ndi v i dual ,  cer t i f i ed as a f uel  st or age t ank i nspect or ,  i n r esponsi bl e 
char ge of  t he st or age t ank i nspect i on who wi l l  at t est  t o t he sui t abi l i t y  
f or  ser vi ce.   The r ecogni zed cer t i f i cat i on i s API  St d 653.

1. 2. 6   Mandat or y Repai r

Act i on necessar y t o pr eser ve or  r est or e t he st r uct ur al  and hydr aul i c 
i nt egr i t y of  t he t ank or  pi pi ng,  or  t o mi t i gat e a saf et y hazar d.   I ncl udes 
any condi t i on whi ch has or  may br each t he hydr aul i c or  st r uct ur al  
i nt egr i t y of  t he t ank pr i or  t o t he next  i nt egr i t y i nspect i on.

1. 2. 7   Mar i ne Chemi st

The hol der  of  a val i d Cer t i f i cat e i ssued by t he Nat i onal  Fi r e Pr ot ect i on 
Associ at i on i n accor dance wi t h t he " Rul es f or  Cer t i f i cat i on of  Mar i ne 
Chemi st s"  est abl i shi ng t he i ndi v i dual  as a Qual i f i ed Per son pur suant  t o 
NFPA 326.

1. 2. 8   MAWP

Maxi mum al l owabl e wor ki ng pr essur e:   As used i n t hi s Sect i on,  maxi mum 
i nt er nal  pr essur e i n t he pi pi ng syst em f or  cont i nued oper at i on at  t he most  
sever e condi t i on of  coi nci dent  i nt er nal  or  ext er nal  pr essur e and 
t emper at ur e expect ed dur i ng ser vi ce.
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1. 2. 9   Mi l

A uni t  of  l engt h equal  t o 0. 001 of  an i nch.

1. 2. 10   Pr ogr essi ve I ndi cat i on

A r esponse f r om a nondest r uct i ve exami nat i on i nt er pr et ed t o be r el evant  
and eval uat ed t o be t i me- dependent  det er i or at i on such as act i ve cor r osi on.

1. 2. 11   Recommended Repai r

Act i on i nt ended t o ext end t he ser vi ce l i f e of  t he t ank or  pi pi ng and t o 
addr ess condi t i ons t hat  cur r ent l y,  or  wi t hi n t he next  ser vi ce i nt er val ,  
wi l l  not  have an adver se af f ect  on t ank oper abi l i t y  or  i nt egr i t y.   
Appl i cabi l i t y  i s  l i mi t ed t o excl ude sof t  or  el ast omer i c par t s f or  any 
pr essur e cont ai ni ng syst em.

1. 2. 12   Tank Engi neer

One or  mor e l i censed pr of essi onal  engi neer s,  or  an engi neer i ng f i r m 
accept abl e t o t he Cont r act i ng Of f i cer ,  knowl edgeabl e and exper i enced i n 
t he engi neer i ng di sci pl i nes associ at ed wi t h t he eval uat i on of  mechani cal  
and mat er i al  char act er i st i cs t hat  af f ect  t he i nt egr i t y and r el i abi l i t y  of  
st or age t anks.   The st or age t ank engi neer  i s t he t ank i nspect i on subj ect  
mat t er  exper t .

1. 2. 13   Tank I nspect i on

As used i n t hi s Sect i on,  a t ank i nspect i on i s a mul t i - di sci pl i nar y 
engi neer i ng assessment  of  al l  pet r ol eum,  oi l ,  and l ubr i cant  st or age t ank 
syst ems wi t hi n or  connect ed t o t he t ank hydr aul i c boundar y.   Syst ems 
i ncl ude nozzl es,  appur t enances and conveyance syst ems such as pi pi ng,  
st i l l i ng wel l ,  val ve,  f l ow cont r ol ,  cat hodi c pr ot ect i on,  over f i l l  
pr ot ect i on,  spi l l  pr event i on,  cont ai nment ,  l eak det ect i on,  f i r e 
suppr essi on,  gaugi ng,  vent i l at i on,  l i ght i ng,  and ot her  el ect r i cal  
syst ems.   I nspect i on i ncl udes a r evi ew of  cat hodi c pr ot ect i on r epor t s and 
r el evant  as- bui l t  r ecor ds when avai l abl e.   Unl ess st at ed ot her wi se i n t he 
[ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k] ,  t he l i mi t s ar e t he boundar y of  
secondar y cont ai nment .

1. 2. 14   Tank I nspect or

An i ndi v i dual  cer t i f i ed as a f uel  st or age t ank i nspect or .   The r ecogni zed 
cer t i f i cat i on i s API  St d 653.

1. 3   ADMI NI STRATI VE REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi pi ng hydr ost at i c t est  f or  use on cut  and 
cover  t ank pi pi ng wi t hi n t he hydr aul i c boundar y or  
on dr ai n- dr y AST pi pi ng.

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

1. 3. 1   Sequenci ng

[ Schedul e hydr ost at i c t est  of  nozzl e pi pi ng t o occur  ear l y dur i ng t he 
i nspect i on phase.   Repor t  r esul t s i n t he pr el i mi nar y i nspect i on r epor t .

] Schedul e t ank i nspect i on( s)  t o occur  i n accor dance wi t h Sect i on 01 14 00 
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WORK RESTRI CTI ONS.

1. 3. 2   Saf et y Per mi t s and Equi pment

Acqui r e saf et y per mi t s and necessar y saf et y equi pment  i n compl i ance wi t h 
I nst al l at i on Requi r ement s,  Sect i on 01 35 26 GOVERNMENTAL SAFETY 
REQUI REMENTS,  Sect i on 33 01 50. 55 CLEANI NG OF PETROLEUM STORAGE TANKS,  and 
EM 385- 1- 1.   A per mi t  i s  r equi r ed f or  al l  hot  wor k.   The st or age t ank i s a 
conf i ned space and ent r y must  be made i n accor dance wi t h r equi r ement s of  
EM 385- 1- 1 Sect i on 34.

1. 3. 3   Regul at or y Requi r ement s

Obt ai n per mi t s r equi r ed t o compl y wi t h l ocal ,  St at e,  and Feder al  
r egul at i ons.

1. 4   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 
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 
and Ai r  For ce 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 and Ai r  
For ce 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 
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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

Tank I nspect or  Cr edent i al s;  G[ ,  [ _____] ]

[ Pi pi ng I nspect or  Cr edent i al s;  G[ ,  [ _____] ]

] Tank Engi neer  Cr edent i al s;  G[ ,  [ _____] ]

NDE Exami ner  Cr edent i al s;  G[ ,  [ _____] ]

NDE Fi r m Cr edent i al s;  G[ ,  [ _____] ]

Hydr ost at i c Test  Pl an;  G[ ,  [ _____] ]

I nspect i on Pl an;  G[ ,  [ _____] ]

Pr el i mi nar y I nspect i on Repor t ;  G[ ,  [ _____] ]

I nspect i on Repor t ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Hydr ost at i c Test  Repor t ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

I nst r ument  Cal i br at i on Cer t i f i cat e

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

El ect r oni c Tank Cal i br at i on Tabl e;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

1. 5. 1   Modi f i cat i on of  Ref er ences

Per f or m wor k i n accor dance wi t h UFC 3- 460- 03.   Except  as modi f i ed her ei n,  
wor k must  conf or m t o [ API  570,  API  RP 574,  ] API  St d 653,  and API  RP 575.

1. 5. 2   Qual i f i cat i on and Cer t i f i cat i on

1. 5. 2. 1   Tank Engi neer

Qual i f i cat i on:   Mi ni mum [ f our ] [ seven]  year s ver i f i abl e exper i ence i n 
eval uat i on,  desi gn,  r epai r ,  and i nt egr i t y assessment  of  [ f i el d 
f abr i cat ed] [ cut  and cover ]  f uel  st or age t anks.   Pr ovi de evi dence of  havi ng 
compl et ed t ank i nspect i ons,  i nspect i ons of  r epai r s,  or  i nt egr i t y 
assessment s on at  l east  f i ve s i mi l ar  s i ze and t ype t anks wi t hi n t he 
pr evi ous f our  year s.

Cer t i f i cat i on:   Li censed Pr of essi onal  Ci v i l  or  Mechani cal  Engi neer .   
[ Cer t i f i cat i on as an API  St d 653 t ank i nspect or .   ] Pr ovi de Tank Engi neer  
Cr edent i al s and qual i f i cat i on.
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1. 5. 2. 2   Tank I nspect or

Qual i f i cat i on:   Mi ni mum [ f our ] [ seven]  year s ver i f i abl e exper i ence 
per f or mi ng i nspect i ons[  of  bul k f uel  st or age t anks] [  of  cut  and cover  f uel  
st or age t anks] .   Pr ovi de evi dence of  havi ng compl et ed i nspect i ons on at  
l east  f i ve s i mi l ar  s i ze and t ype st or age t anks wi t hi n t he pr evi ous f our  
year s.

Cer t i f i cat i on:   API  St d 653 t ank i nspect or .   Pr ovi de Tank I nspect or  
Cr edent i al s t o i ncl ude API  St d 653 cer t i f i cat i on and qual i f i cat i on.

[ 1. 5. 2. 3   Pi pi ng I nspect or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi pi ng i nspect or  f or  use i f  pi pi ng and nozzl e 
i nspect i on and pi pi ng hydr ost at i c t est  on cut  and 
cover  t ank pi pi ng t hat  i s par t  of  t he t ank hydr aul i c 
boundar y or  on dr ai n- dr y AST pi pi ng i s wi t hi n t he 
pur vi ew of  t he i nspect i on scope.

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

Qual i f i cat i on:   Mi ni mum f our  year s ver i f i abl e exper i ence per f or mi ng f uel  
pi pi ng i nspect i ons of  t he same si ze and t ype as r equi r ed.   Pr ovi de 
evi dence of  havi ng compl et ed at  l east  f i ve s i mi l ar  i nspect i ons wi t hi n t he 
pr evi ous f our  year s.

Cer t i f i cat i on:   API  570 pi pi ng i nspect or .   Pr ovi de Pi pi ng I nspect or  
Cr edent i al s t o i ncl ude API  570 cer t i f i cat i on and qual i f i cat i on.

] 1. 5. 2. 4   Non- Dest r uct i ve Exami nat i on ( NDE)  Company

Qual i f i cat i on:   [ I ndependent  t hi r d par t y company] [ Company]  wi t h mi ni mum 
f our  year s ver i f i abl e exper i ence conduct i ng:

a.   Tank pl at e scanni ng f or  sur f ace,  subsur f ace,  and backsi de i ndi cat i ons

b.   Wel d exami nat i on f or  sur f ace and subsur f ace i ndi cat i ons

Cer t i f i cat i on:   NDE Fi r m Cr edent i al s t o i ncl ude cont act  i nf or mat i on,  
i ndust r y qual i f i cat i on,  and exper i ence.

1. 5. 2. 5   Non- Dest r uct i ve Exami ner

Qual i f i cat i on:   Exami ner s must  be qual i f i ed t o per f or m non- dest r uct i ve 
exami nat i on i n accor dance wi t h API  St d 653 and API  St d 650.   Exami ner s 
must  meet  mi ni mum r equi r ement s f or  qual i f i cat i on i n ANSI / ASNT CP- 189.   
Qual i f i ed exami ner s must  have mi ni mum f i ve year s ver i f i abl e exper i ence 
per f or mi ng non- dest r uct i ve exami nat i on of  f uel  st or age t anks.   Exper i ence 
i s def i ned as wor k act i v i t y per f or mi ng a speci f i c  NDE met hod under  t he 
di r ect i on of  qual i f i ed super vi s i on but  does not  i ncl ude t i me spent  i n 
t r ai ni ng pr ogr ams.

Cer t i f i cat i on:   Exami ner s cer t i f i ed t o at  l east  Level  I I  r equi r ement s 
compl i ant  wi t h ANSI / ASNT CP- 189 f or  t he appl i cabl e met hod.   Level  I I  
Li mi t ed cer t i f i cat i on does not  meet  t hi s r equi r ement .   Pr ovi de NDE 
Exami ner  Cr edent i al s t o i ncl ude qual i f i cat i on and cer t i f i cat i on.
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1. 6   I NSPECTI ON PLAN

Submi t  I nspect i on Pl an pur suant  t o Sect i on [ 01 33 00. 05 20 CONSTRUCTI ON 
SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL PROCEDURES] .

1. 6. 1   Desi r ed Ser vi ce I nt er val

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use j udgment  r egar di ng Desi r ed Ser vi ce 
I nt er val .   OOS r epai r  dur at i ons can be l engt hy.   
Goal  i s  20- year  i nt er val  but  must  account  f or  r epai r  
dur at i on.   I f  24 year s i s i nf easi bl e or  unnecessar y,  
use 12 year s.   Ensur e i nt er val  i s  consi st ent  wi t h 
r equi r ement s i n wor k st at ement .

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

Unl ess ot her wi se st at ed i n t he [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k] ,  use 
[ 12] [ 24]  year s as t he i nt er val  t o t he next  i nspect i on.

1. 6. 2   Envi r onment al  Condi t i ons

Pl an vent i l at i on and t ank ent r y means whi ch wi l l  pr ovi de a gas- f r ee 
envi r onment  sui t abl e f or  saf e ent r y.   Compl y wi t h Sect i on 33 01 50. 55 
CLEANI NG OF PETROLEUM STORAGE TANKS and API  St d 2015.   Pr epar e f or  t ank 
bot t om wor k consi st ent  wi t h API  RP 2207.

1. 6. 2. 1   Gas Test  Hol es

Li qui d or  hydr ocar bon vapor  mi ght  exi st  [ i n t he t ank shel l  t o subst r at e 
i nt er st i ce] [ bel ow t he bot t om pl at es] .   Shoul d t he space be r equi r ed t o be 
sampl ed or  i ner t ed,  pr ovi de an engi neer ed det ai l  t o i nst al l  and r epai r  
t est  hol es.   Pur ge t he i nt er st i ce wi t h i ner t  gas i f  r equi r ed t o est abl i sh 
gas- f r ee condi t i ons and i n accor dance wi t h API  RP 2207.   Pr ovi de t est  
hol es pur suant  t o par agr aph GAS TEST HOLE I NSTALLATI ON.   Repai r  gas t est  
hol es i n accor dance wi t h par agr aph GAS TEST HOLE REPAI R.

[ 1. 6. 3   Tank Geomet r i c Dat a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph i n t he event  a qual i t at i ve 
dat a f r om a LI DAR sur vey of  t he t ank i nt er i or  i s  
desi r ed.

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

Pl an a sur vey r egi me whi ch wi l l  r esul t  i n a t hor ough,  el ect r oni c dat aset  
of  t ank i nt er i or  sur f aces and i nt er nal  pi pi ng.   Dat a must  be 
non- pr opr i et ar y and conf or m t o ASTM E2807.   Poi nt  densi t y must  be adequat e 
t o pr ovi de sur f ace r esol ut i on of  0. 20 i nch each axi s.   Dat a ar e i nt ended 
f or  use as a per manent  set  of  basel i ne geomet r i c i nf or mat i on and t o be 
r egi st er ed wi t h i nspect i on dat a.   Ensur e poi nt  c l oud i s suppor t ed di r ect l y 
wi t hi n AUTOCAD sof t war e.

] [ 1. 6. 4   Dest r uct i ve Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph shoul d i t  be expect ed t hat  
conf i r mat i on of  i nspect i on NDE wi l l  be usef ul  or  
r equi r ed,  i f  t her e ar e quest i ons about  wel dabi l i t y ,  
or  i f  met al l ur gi cal  pr oper t i es of  t he mat er i al  need 
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t o be est abl i shed.   Do not  use dest r uct i ve t est i ng 
unl ess war r ant ed and r epai r s ar e pr ogr ammed.   
Requi r e i n t he Pr oj ect  Pr ogr am or  SOW t he quant i t y,  
s i ze,  and l ocat i on of  coupons.   I f  NDE conf i r mat i on 
i s bei ng per f or med,  sel ect  l ocat i ons based on 
i nspect i on t hi ckness dat a.

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

Pr ovi de dest r uct i ve t est i ng whi ch wi l l  obt ai n t est  coupons,  submi t  t hem t o 
a l abor at or y f or  anal ysi s,  and r epor t  [ met al  l oss,  ] chemi cal ,  mechani cal ,  
macr ogr aphi c,  and met al l ogr aphi c pr oper t i es of  t he mat er i al .   Use t he 
ser vi ces of  an accr edi t ed t est  l abor at or y.   Desi gn t he t est i ng t o i nf or m 
t he r epai r  desi gn and wel d pr ocedur e qual i f i cat i on as r equi r ed i n Sect i on 
33 01 50. 75 REPAI R OF FI ELD FABRI CATED FUEL STORAGE TANKS.   [ Compar e and 
r epor t  t he met al  l oss dat a wi t h r esul t s of  t he NDE per f or med dur i ng 
i nspect i on.   ] Coupon l ocat i on,  s i ze,  and quant i t y ar e pur suant  t o 
r equi r ement s i n t he [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k] .

] 1. 6. 5   Act i onabl e I ndi cat i on Det er mi nat i on

Ret r oact i ve compl i ance wi t h cr i t er i a such as UFC,  DoD St andar d Desi gn,  and 
API  St d 650 i s not  r equi r ed.   Many vi nt age t ank wel ds f ul l y  per f or m 
despi t e noncompl i ance wi t h cur r ent  wel d pr of i l e or  spaci ng cr i t er i a.   
Eval uat e past  per f or mance of  wel ds and assess t he expect at i on f or  
cont i nued per f or mance i n st r uct ur al  and hydr aul i c i nt egr i t y.   Do not  f i nd 
a wel d act i onabl e sol el y f or  t he pur pose of  cur r ent  cr i t er i a compl i ance,  
unl ess t he f i ndi ng i nf or ms a r ecommendat i on t hat  af f ect s i nt egr i t y or  
oper abi l i t y .

[ 1. 6. 6   Abovegr ound St or age Tank

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph onl y f or  abovegr ound t anks.

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

Pl an t he st or age t ank i nspect i on and ot her  speci al i zed engi neer i ng 
ser vi ces.   Use t he API  St d 653 Annex C i nspect i on checkl i st .   I n addi t i on,  
i ncor por at e i nspect i on of  component s whi ch f al l  out s i de t he scope of  
API  St d 653[  and API  570] ,  but  whi ch f al l  wi t hi n t he scope of  t hi s 
Sect i on.   Pl an t he i nspect i on t o val i dat e st or age t ank condi t i ons i n or der  
t o f ul l y  i nf or m a r epai r  desi gn.

Speci f y compl ement ar y exami nat i on met hods capabl e of  det ect i ng and si z i ng 
sur f ace and subsur f ace def ect s,  as wel l  as pr oduct  and backsi de 
cor r osi on.   Qual i t at i ve met hods ar e accept abl e f or  scr eeni ng pur poses as 
l ong as r equi r ement s of  t hi s Sect i on ar e met  and quant i t at i ve dat a ar e 
obt ai ned by f ol l ow- on means.

Pl an an i nspect i on appr oach whi ch wi l l  exami ne 100 per cent ,  as i nt er i or  
appur t enances al l ow,  of  t he t ank bot t om.   Tai l or  pl an t o speci f i c  f aci l i t y  
condi t i ons.   Addr ess r el evant  damage mechani sms pur suant  t o engi neer i ng 
best  pr act i ce and API  RP 571.   Do not  use a r i sk- based appr oach.

1. 6. 6. 1   Cor r osi on Rat e

Scr een i nspect i on dat a t o di st i ngui sh pr ogr essi ve ver sus non- pr ogr essi ve 
i ndi cat i ons but  use onl y pr ogr essi ve i ndi cat i ons i n r at e cal cul at i ons.   
Cal cul at e cor r osi on r at es per  r egi on per  API  St d 653 and i ncl ude i n 
pr el i mi nar y r epor t .
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1. 6. 6. 2   Remai ni ng Thi ckness Anal ysi s

Cal cul at e mi ni mum pl at e t hi ckness f or  al l  r egi ons.   Assume pr oduct  s i de 
cor r osi on r at e f or  coat ed r egi ons i s zer o i f  t he expect ed l i f e of  t he 
coat i ng syst em equal s or  exceeds t he ser vi ce i nt er val .   Repor t  t he 
t hi ckness r equi r ed t o achi eve,  at  t he end of  t he ser vi ce i nt er val ,  100 
mi l s of  pl at e t hi ckness.

1. 6. 6. 3   Remai ni ng Ser vi ce Li f e

Cl assi f y r el evant  i ndi cat i ons i nt o mandat or y and r ecommended cat egor i es.   
Appl y r equi r ement s i n par agr aph SUI TABI LI TY FOR SERVI CE.

1. 6. 6. 4   At mospher i c Vent  Capabi l i t y

Cal cul at e t he nor mal  and emer gency at mospher i c vent  r equi r ement s at  
maxi mum r at es of  f i l l  and i ssue.   Assess capabi l i t y  of  vent s and t hei r  
conf or mance t o NFPA 30.

] [ 1. 6. 7   Cut  and Cover  Tank

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph onl y f or  cut  and cover  
t anks.

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

Pl an t he st or age t ank i nspect i on and ot her  speci al i zed engi neer i ng 
ser vi ces.   I ncor por at e i nspect i on of  component s whi ch f al l  out s i de t he 
scope of  API  St d 653[  and API  570] ,  but  whi ch f al l  wi t hi n t he scope of  
t hi s Sect i on.   Pl an t he i nspect i on t o val i dat e st or age t ank condi t i ons i n 
or der  t o f ul l y  i nf or m a r epai r  desi gn.

Speci f y compl ement ar y exami nat i on met hods capabl e of  det ect i ng and si z i ng 
sur f ace and subsur f ace def ect s,  as wel l  as pr oduct  and backsi de 
cor r osi on.   Qual i t at i ve met hods ar e accept abl e f or  scr eeni ng pur poses as 
l ong as r equi r ement s of  t hi s Sect i on ar e met  and quant i t at i ve dat a ar e 
obt ai ned by f ol l ow- on means.

Pl an an i nspect i on appr oach whi ch wi l l  exami ne 100 per cent ,  as i nt er i or  
appur t enances al l ow,  of  t he t ank shel l  and bot t om.   Tai l or  pl an t o 
speci f i c  f aci l i t y  condi t i ons.   Addr ess r el evant  damage mechani sms pur suant  
t o engi neer i ng best  pr act i ce and API  RP 571.   Do not  use a r i sk- based 
appr oach.

1. 6. 7. 1   Modi f i ed I nspect i on Appr oach Anal ysi s

Use a modi f i ed appr oach i n or der  t o appl y pr i nci pl es of  API  St d 653 t o t he 
ext ent  pr act i cabl e,  and al so assess uni que char act er i st i cs of  cut  and 
cover  st or age t anks.   Eval uat e t ank condi t i ons t hr ough a syst emat i c 
appr oach l ed by t he Tank Engi neer .   Many or i gi nal  const r uct i on wel ds ar e 
noncompl i ant  wi t h cur r ent  st andar ds and pr act i ces f or  geomet r y and 
spaci ng.   Use engi neer i ng j udgment  when r ecommendi ng r epai r  of  exi st i ng 
f ul l y- per f or mi ng but  noncompl i ant  wel ds.

Pr ovi de a Modi f i ed I nspect i on Appr oach Anal ysi s ( MI AA)  whi ch descr i bes t he 
engi neer i ng basi s f or  t he i nspect i on.   Adher e t o pr i nci pl es of  API  St d 653.   
Take i nt o account  t he t ank desi gn and const r uct i on met hods.   I ncor por at e 
best  engi neer i ng pr act i ce.   Anal yze and submi t  t he MI AA i n accor dance wi t h 
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Sect i on [ 01 33 10. 05 20 DESI GN SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL 
PROCEDURES] .

1. 6. 7. 2   Modi f i ed API  I nspect i on

Use an i nspect i on r egi me whi ch i mpl ement s t hi s Sect i on and pr i nci pl es of  
API  St d 653,  API  RP 575[ ,  API  570,  and API  RP 574] .

1. 6. 7. 3   Cor r osi on Rat e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cal cul at e cor r osi on r at e usi ng t wo met hods.   
Eval uat e r esul t s t o det er mi ne whi ch i s mor e 
conser vat i ve.

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

Or gani ze t hi ckness dat a i nt o bot t om and shel l  r egi ons.   Scr een i nspect i on 
dat a t o di st i ngui sh pr ogr essi ve ver sus non- pr ogr essi ve i ndi cat i ons but  use 
onl y pr ogr essi ve i ndi cat i ons i n r at e cal cul at i ons.   Cal cul at e l ong t er m 
cor r osi on r at es per  r egi on as t he quot i ent  of  met al  l oss and t i me.   
Cal cul at e cor r osi on r at es i n accor dance wi t h API  St d 653.   Use assumpt i ons 
i n Tabl e 1.   Repor t  t hi ckness i n mi l s and r at es i n mi l s per  year .

Tabl e 1 Cor r osi on and Remai ni ng Thi ckness Assumpt i ons

Mi ni mum t hi ckness,  ( mi l s)  end of  ser vi ce 
i nt er val

100

Or i gi nal  ser vi ce st ar t  year [ _____]

Nomi nal  t hi ckness ( mi l s,  bot t om) [ _____]

Nomi nal  t hi ckness ( mi l s,  ot her  r egi ons) [ _____]

Desi r ed Ser vi ce I nt er val  ( year s) See par agr aph DESI RED SERVI CE
I NTERVAL

1. 6. 7. 4   Remai ni ng Thi ckness Anal ysi s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use a f act or  of  saf et y i n t he cor r osi on r at e 
i f  needed t o mi t i gat e i nspect i on uncer t ai nt y r i sk on 
t anks wi t hout  RPB and/ or  l eak det ect i on,  or  i f  
needed as a best  pr act i ce.

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

Use t he cor r osi on r at e cal cul at ed f r om val ues i n Tabl e 1 and t he met hod i n 
API  St d 653.   Repor t  t he r equi r ed t hi ckness t o achi eve 100 mi l s of  pl at e 
t hi ckness at  t he end of  a ser vi ce i nt er val ,  usi ng bot h t he l ong t er m 
cor r osi on r at e and wi t h t he API  cor r osi on r at e met hod.

] 1. 6. 8   Non- Dest r uct i ve Exami nat i on

Pl an an exami nat i on t o pr ovi de compl ement ar y non- dest r uct i ve t echni ques.   
Do not  r el y on a s i ngl e t echnol ogy.   Ensur e t echni ques,  i n t he aggr egat e,  
have t he capabi l i t y  t o det ect  backsi de cor r osi on at  t he mi ni mum vol ume as 
wel l  as t hr ough hol es.   Pr ocedur es must  be compl i ant  wi t h ASME BPVC SEC V.
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Qual i t at i ve met hods ar e accept abl e f or  scr eeni ng as l ong as r equi r ement s 
of  t hi s Sect i on ar e met  and quant i t at i ve dat a ar e obt ai ned by f ol l ow- on 
means.

Recor d associ at ed geomet r i c dat a f or  r el evant  i ndi cat i ons.   I dent i f y 
exami ner ( s)  used at  each i ndi cat i on.

Speci f y VT,  UT,  and VBT t echni ques f ul l y compl i ant  wi t h t hi s Sect i on,  
ASME BPVC SEC V,  and API  St d 650.   Adher e t o NDE t er mi nol ogy i n ASTM E1316.   
Pr ovi de an NDE Pl an whi ch i ncl udes r equi r ement s of  ASME BPVC SEC V.

1. 6. 8. 1   Pl at e Scan

Pr ovi de bot t om [ and shel l  ] pl at e scanni ng t o scr een sur f aces f or  backsi de 
cor r osi on.   Pr ovi de UT at  r egi ons wher e t ank scanni ng cannot  be 
conduct ed.   Pr ove up backsi de i ndi cat i ons wi t h an ul t r asoni c met hod.

1. 6. 8. 2   Wel d Exami nat i on

Pr ovi de bot t om [ and shel l  ] wel d exami nat i on i ndependent  of  pl at e 
scanni ng.   Char act er i ze i ndi cat i ons as act i onabl e based on hydr aul i c or  
st r uct ur al  i nt egr i t y and not  on cr i t er i a compl i ance.   I dent i f y condi t i ons 
whi ch ar e sympt omat i c of  poor  wel d per f or mance.

1. 6. 8. 3   Vacuum Box Test i ng

Pr ovi de a pr ocedur e t o t est  i n t wo pr essur e i ncr ement s.   St ar t  t he t est  
wi t h a 3 psi g di f f er ent i al .   Mai nt ai n vacuum pr essur e f or  at  l east  10 
seconds.   Sl owl y i ncr ease t o 8 psi g di f f er ent i al  and mai nt ai n f or  at  l east  
10 seconds.   Recor d exami ner ( s)  and r egi st er  t est  dat a wi t h t he geomet r i c 
dat aset .

1. 6. 8. 4   NDE Rel i abi l i t y

I f  MFL i s used,  compl y wi t h API  St d 653 Annex G r equi r ement s f or  
qual i f i cat i on of  t ank bot t om exami ner s.   Onl y t hi r d- par t y compani es,  
havi ng no conf l i c t  of  i nt er est  i n t ank bot t om exami nat i on appl i cat i ons,  
may f aci l i t at e qual i f i cat i on t est s.   For  any ot her  t echni que,  pr ovi de a 
qual i f i ed pr ocedur e and document at i on t hat  exami ner s ar e capabl e of  
r el i abl y det ect i ng backsi de met al  l oss wi t h t he pr ocedur e.

[ 1. 6. 9   Tank Pi pi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi pi ng i nspect i on and pi pi ng hydr ost at i c t est  
ar e f or  use on cut  and cover  t ank pi pi ng t hat  i s 
par t  of  t he t ank hydr aul i c boundar y or  on dr ai n- dr y 
AST pi pi ng.

Use j udgment  on whi ch t ype of  t est  t o speci f y.   
I dent i f y t est  boundar i es and whet her  t her e ar e means 
f or  i sol at i on.  Hot  wor k dur i ng t he i nspect i on phase 
may be r equi r ed.   I dent i f y l ocal  t est  wat er  
di sposi t i on r equi r ement s.

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

Pl an an i nspect i on of  t ank pr ocess pi pi ng,  dr ai n and wat er  dr aw l i nes,  
nozzl e necks,  f l anges,  and val ves.   I nspect  t o pr ovi de condi t i on 
i nf or mat i on,  i dent i f y det er i or at i on,  and est abl i sh geomet r i c dat a.   
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I ncor por at e i nt o t he i nspect i on pl an pr i nci pl es of  API  570 and API  RP 574.

1. 6. 9. 1   Tank Pi pi ng Hydr ost at i c Test

[ Pl an a t emper at ur e compensat ed,  vol ume and pr essur e r econci l ed hydr ost at i c 
t est .   Segment s ar e dr ai n- dr y pi pi ng and any pi pi ng exposed t o t ank head.   
Test  t o t he i sol at i on val ve f l ange.   Pl an t he t est  consi st ent  wi t h 
API  RP 1110.   I sol at e t est  segment s wi t h sui t abl e means.   Use wat er  as t he 
t est  medi um.   Test  pr essur e must  be meani ngf ul  and not  l ess t han 150 psi g 
unl ess an al t er nat i ve i s aut hor i zed by t he Cont r act i ng Of f i cer .   Do not  
exceed t he r at i ng of  an ASME B16. 5,  car bon st eel ,  ANSI  Cl ass 150 f l ange.   
Mi ni mum t est  dur at i on i s f our  hour s.

Test  must  anal yze consi st ent  and i nconsi st ent  er r or ,  t he magni t ude of  l ost  
vol ume,  and dat a t r ends.   I nconsi st ent  er r or  abl e t o be r econci l ed t o l ess 
t han 0. 25 degr ee F i s an accept abl e r esul t  unl ess an al t er nat e t hr eshol d 
i s aut hor i zed by t he Cont r act i ng Of f i cer .

Pr epar e Hydr ost at i c Test  Pl an consi st ent  wi t h API  RP 1110 and t hi s 
Sect i on.   Submi t  i n accor dance wi t h Sect i on [ 01 33 00. 05 20 CONSTRUCTI ON 
SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL PROCEDURES] .   I ncl ude:

a.   Si t e speci f i c  t est  pr ocedur e and pr essur e

b.   Descr i pt i on of  equi pment ,  pi pi ng,  and val ves t o be used,  i ncl udi ng one 
l i ne di agr am( s)

c.   Met hod t o secur e t est  segment

d.   Test  r ecor d f or m

e.   Cur r ent  i nst r ument  cal i br at i on cer t i f i cat es

f .   Li st  of  t est  segment s and i nt ended t est  pr essur e f or  each

g.   Accept ance cr i t er i on

h.   Met hod t o char act er i ze t est  wat er  t o scr een f or  cont ami nant s

i .   Met hod t o t r anspor t ,  st or e,  and di spose t est  wat er

j .   Post - t est  engi neer i ng anal ysi s

] [ Pl an a combi ned st r engt h and l eak t est  consi st ent  wi t h pr i nci pl es of  
UFC 3- 460- 03 Appendi x G.   St r engt h t est  pr essur e component  must  be 
meani ngf ul  and not  l ess t han 150 psi g unl ess an al t er nat i ve i s aut hor i zed 
by t he Cont r act i ng Of f i cer .   Leak t est  component  must  use a met hod whi ch 
has been t hi r d par t y cer t i f i ed by t he Nat i onal  Wor k Gr oup on Leak 
Det ect i on Eval uat i ons.   Segment s ar e dr ai n- dr y pi pi ng and any pi pi ng 
exposed t o t ank head.   Test  t o t he i sol at i on val ve f l ange.   Pr ovi de t est s 
ear l y i n t he i nspect i on evol ut i on.

] ] 1. 7   SUI TABI LI TY FOR SERVI CE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ogr am mechani cal  r epai r s t o pr ovi de 24 
year s of  ser vi ce even i f  a St at e or  l ocal  
j ur i sdi ct i on r equi r es a shor t er  compl i ance 
i nspect i on i nt er val .   Revi s i t  t hi s appr oach and 
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appl y j udgment  once condi t i on dat a ar e r ecei ved.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Eval uat e i nspect i on dat a t o det er mi ne sui t abi l i t y  f or  cont i nued use.   
I dent i f y condi t i ons whi ch pose a r i sk t o i nt egr i t y.   Det er mi ne a met al  
l oss t hr eshol d f or  mandat or y r epai r s.

I n t he det er mi nat i on of  mandat or y r epai r s:

a.   Use a " f i r st ,  do no har m"  appr oach t o c l assi f y i ng t ank r epai r s.

b.   Use Desi r ed Ser vi ce I nt er val  as t he t i me t o next  i nspect i on unl ess 
not i f i ed ot her wi se by t he Cont r act i ng Of f i cer .

c.   Use mi ni mum r emai ni ng t hi ckness ( MRT)  no l ess t han 100 mi l s at  t he 
next  i nspect i on.

d.   Do not  c l assi f y as mandat or y r epai r  of  condi t i ons whi ch ar e 
noncompl i ant  wi t h cur r ent  st andar ds but  ar e un- r el at ed t o st r uct ur al  
or  hydr aul i c i nt egr i t y ( e. g. ,  gouge,  i mpr oper  wel d spaci ng,  wel d 
pr of i l e) .

e.   Appl y r epai r  det er mi nat i on t o i ndi v i dual  i ndi cat i ons.  Do not  aver age 
acr oss an ent i r e pl at e or  cour se.

1. 8   PROJECT/ SI TE CONDI TI ONS

1. 8. 1   Pr epar at i on f or  I nspect i on

Devel op wr i t t en pr ocedur es i n accor dance wi t h API  St d 653 and API  RP 575 
f or  ent r y and r e- ent r y i nt o a st or age t ank.   Ensur e gas- gener at i ng,  
pyr ophor i c,  or  t oxi c r esi dues have been r emoved.   Revi ew r equi r ement s i n 
t hi s Sect i on and t he i nspect i on pl an t o t est  t he i nt er st i ce f or  
hydr ocar bons and pur ge as necessar y.   Do not  st ar t  i nspect i on unt i l  
s t or age t ank has been cer t i f i ed by t he Mar i ne Chemi st  t o be saf e f or  
ent r y,  and r equi r ement s of  t hi s Sect i on,  Sect i on 01 35 26 GOVERNMENTAL 
SAFETY REQUI REMENTS,  and EM 385- 1- 1 have been met .

PART 2   PRODUCTS

2. 1   Gasket s

Composi t i on r i ng,  one pi ece f act or y cut ,  compl i ant  wi t h ASME B16. 21,  
Buna- N.  Gasket s must  be composed of  ei t her  gr aphi t e or  synt het i c f i ber s i n 
a ni t r i l e bi nder  and must  be r esi st ant  t o t he ef f ect s of  avi at i on 
hydr ocar bon f uel s and manuf act ur ed of  f i r e- r esi st ant  mat er i al s.   Use 
f ul l - f aced gasket s f or  f l at - f ace f l anged j oi nt s.   Use r i ng gasket s on 
r ai sed- f ace f l anged j oi nt s.   Buna- N mat er i al  must  conf or m t o SAE AMS3275.   
Sel ect  a gasket  sui t abl e f or  t he wor k and t est  pr essur e of  t he f l ui d.

2. 2   Fast ener s

2. 2. 1   Fl ange Bol t s,  Nut s,  and Washer s

Bol t s f or  pi pe f l anges,  f l anged f i t t i ngs,  manway cover s,  val ves,  and 
accessor i es must  conf or m t o ASME B18. 2. 1.   Bol t s must  be of  suf f i c i ent  
l engt h t o obt ai n f ul l  bear i ng on t he nut s and must  pr oj ect  no mor e t han 
t hr ee f ul l  t hr eads beyond t he nut s wi t h t he bol t s t i ght ened t o t he 
r equi r ed t or que.   Bol t s must  be r egul ar  hexagonal  bol t s conf or mi ng t o 
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ASME B18. 2. 1 wi t h mat er i al  conf or mi ng t o ASTM A193/ A193M,  Cl ass 2,  Gr ade 
B8,  st ai nl ess st eel ,  when connect i ons bet ween st eel  and al umi num ar e made,  
and Gr ade B7 when onl y car bon st eel  component s ar e i nvol ved.   Bol t s must  
be t hr eaded i n accor dance wi t h ASME B1. 1,  Cl ass 2A f i t ,  Coar se Thr ead 
Ser i es,  f or  s i zes one i nch and smal l er  and Ei ght - Pi t ch Thr ead Ser i es f or  
s i zes l ar ger  t han one i nch.   Wher e al umi num i s bol t ed t o st eel ,  use 
st ai nl ess st eel  f ast ener s.

Nut s f or  pi pe f l anges,  f l anged f i t t i ngs,  val ves and accessor i es must  
conf or m t o ASME B18. 2. 2,  hexagonal ,  heavy ser i es wi t h mat er i al  conf or mi ng 
t o ASTM A194/ A194M,  Gr ade 8,  st ai nl ess st eel  f or  st ai nl ess st eel  bol t s,  
and Gr ade 7 f or  car bon st eel  bol t s.   Nut s must  be t hr eaded i n accor dance 
wi t h ASME B1. 1,  Cl ass 2B f i t ,  Coar se Thr ead Ser i es f or  s i zes one i nch and 
smal l er  and Ei ght - Pi t ch Thr ead Ser i es f or  s i zes l ar ger  t han one i nch.

Use chr omi um mol ybdenum al l oy washer s di mensi oned t o ASTM F436 f l at  
c i r cul ar  f or  chr omi um mol ybdenum bol t s.   Use st ai nl ess st eel  washer s 
di mensi oned i n accor dance wi t h ASTM F436 f l at  c i r cul ar  and f abr i cat ed f r om 
t he same gr ade of  st ai nl ess st eel  as t he bol t .   Use t or que wr enches t o 
t i ght en f l ange bol t s t o t he t or que r ecommended by t he gasket  manuf act ur er  
or  t o el i mi nat e dr i ps.   Ti ght en i n t he pat t er n r ecommended by t he gasket  
manuf act ur er .   Use ant i - sei ze compound on st ai nl ess st eel  bol t s.

2. 2. 2   St r uct ur al  Bol t s,  Nut s,  and Washer s

a.   Bol t s:  ASTM F3125/ F3125M ( ASTM A325) ,  Type 1,  heavy hex st y l e,  pl ai n 
f i ni sh.   Ensur e bol t  heads ar e di st i nct i vel y mar ked wi t h t he 
manuf act ur er  uni que i dent i f i er  and gr ade.   Bear i ng t ype connect i ons 
ar e Type N unl ess det er mi ned ot her wi se.

b.   Nut s:  ASTM A563,  Gr ade C,  heavy hex st y l e,  pl ai n f i ni sh.   Ensur e nut s 
ar e di st i nct i vel y mar ked wi t h t he manuf act ur er ' s uni que i dent i f i er  and 
gr ade.

c.   Washer s:  ASTM F436,  Type 1,  c i r cul ar .   When t he out er  f ace of  t he 
j oi nt  has a s l ope gr eat er  t han 1: 20 wi t h r espect  t o a pl ane nor mal  t o 
t he bol t  axi s,  use ASTM F436,  Type 1,  bevel ed t o compensat e f or  t he 
l ack of  par al l el i sm.

2. 2. 3   Thr ead Lubr i cant

Pr ovi de t hr ead l ubr i cant  on f ast ener  t o mi ni mi ze gal l i ng compl i ant  wi t h 
MI L- PRF- 907 Ant i - Sei ze Compound on f ast ener s ext er nal  t o t he t ank.   On 
t ank i nt er i or  f ast ener s use SAE 30 oi l .

PART 3   EXECUTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:    Thi s Sect i on i s not  or di nar i l y  i nt ended t o 
be used wi t hout  Sect i on 33 01 50. 75 REPAI R OF FI ELD 
FABRI CATED FUEL STORAGE TANK.   I f  used st and- al one,  
i ncor por at e appr opr i at e r equi r ement s f r om t hat  
sect i on.

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

3. 1   CONTROL OF HAZARDOUS ENERGY

Pr i or  t o ent r y,  pr ovi de pr oper  l ockout  and t agout  of  t he st or age t ank and 
appur t enances t o compl et el y i sol at e f r om sour ces of  ener gy.   I t ems t o be 
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i sol at ed i ncl ude nozzl es,  val ves,  pumps,  and mot or  st ar t er s.   I sol at e t ank 
and pi pi ng wi t h physi cal  means such as bl i nd f l anges compl i ant  wi t h 
ASME B16. 5 or  sol i d- pl at e l i ne bl anks compl i ant  wi t h ASME B16. 48 t o 
pr event  f uel  or  vapor  t r ansf er  i nt o t he t ank or  pi pi ng.   I sol at i on means 
must  be of  suf f i c i ent  st r engt h t o wi t hst and pr essur e whi ch mi ght  be 
exer t ed by t he pr oduct  bei ng bl anked of f ,  and must  be gasket ed on bot h 
s i des i f  l i ne bl ank i s i nser t ed bet ween t wo f l anges.   Do not  use a val ve 
as means of  i sol at i on.   Execut e i n accor dance wi t h accept ed Acci dent  
Pr event i on Pl an,  Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS and 
EM 385- 1- 1.   Coor di nat e l ockout  /  t agout  wi t h s i t e f uel s oper at or .

3. 1. 1   Ther mal  Rel i ef

Eval uat e t her mal  r el i ef  capabi l i t y  on act i ve f aci l i t y  pi pi ng i sol at ed f r om 
t he t ank.   Shoul d i sol at i on means r esul t  i n a segment  of  act i ve pi pi ng 
unpr ot ect ed f r om t her mal  over pr essur e,  pr ovi de t empor ar y means consi st ent  
wi t h API  St d 521 t o r el i eve t he over pr essur e.   Consul t  wi t h oper at or s t o 
det er mi ne exi st i ng r el i ef  pr essur es and adj ust  t empor ar y r el i ef  set t i ngs 
t o ensur e over pr essur e does not  occur .

3. 2   TANK PLATE ACCESS

Pr ovi de means of  access t o al l  ar eas of  t he t ank envel ope f or  per sonnel ,  
mat er i al s,  and equi pment .   Pr ovi de l i ght i ng,  vent i l at i on,  and access t o 
t he wor k f or  t he Cont r act i ng Of f i cer  r epr esent at i ve whi l e i nspect i on i s 
bei ng per f or med.

3. 3   GAS- FREE ENVI RONMENT

Degas t ank unt i l  r equi r ement s of  Sect i on 33 01 50. 55 CLEANI NG OF PETROLEUM 
STORAGE TANKS,  t he accept ed Acci dent  Pr event i on Pl an,  API  St d 2015,  
29 CFR 1910. 146,  and t he cer t i f i ed Mar i ne Chemi st  ar e met .   Obt ai n 
gas- f r ee cer t i f i cat i on f r om t he Mar i ne Chemi st .   Mai nt ai n t he gas- f r ee 
envi r onment .   Pur ge t he i nt er st i ce wi t h i ner t  gas as- needed t o r emove 
hydr ocar bon vapor s consi st ent  wi t h API  RP 2207.

3. 4   TANK CLEANI NG

Cl ean t ank i n accor dance wi t h t hi s Sect i on and Sect i on 33 01 50. 55 
CLEANI NG OF PETROLEUM STORAGE TANKS.   The i nt er i or  sur f aces must  be 
cl eaned not  t o bar e met al  but  onl y t o t he sur f ace of  sound coat i ng,  f r ee 
of  r ust ,  di r t ,  scal e,  l oose mat er i al ,  f uel ,  oi l ,  gr ease,  s l udge,  and ot her  
del et er i ous mat er i al .   Do not  damage sound coat i ng mat er i al .   I f  coat i ng 
i s l oose or  di sbonded and i nt er f er es wi t h t he t ank i nspect i on,  r emove i t  
and cl ean t he sur f aces t o bar e [ met al ] [ concr et e] .   I f  t ank coat i ng r epai r  
or  r epl acement  i s r equi r ed i n t he [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k] ,  
c l ean sur f aces t o t he l evel  of  c l eanl i ness necessar y f or  coat i ng r emoval  
and r ecoat i ng wor k t o pr oceed.   Cl eanl i ness r equi r ement s of  t hi s par agr aph 
ar e not  i nt ended t o meet  coat i ng sur f ace pr epar at i on r equi r ement s.

3. 5   DATA MANAGEMENT

Or gani ze dat a i n a non- pr opr i et ar y management  syst em such as a dat abase or  
spr eadsheet .   Ser i al i ze al l  NDE and API  i nspect i on i ndi cat i ons wi t h a 
uni que i dent i f i er .   The syst em must  have t he capabi l i t y  t o easi l y be 
sear ched t o t r ack t he pr ovenance of  each i nspect i on i ndi cat i on t o r epai r .   
Cl oud- based syst ems ar e not  accept abl e.

Cat egor i ze i ndi cat i ons pur suant  t o def i ni t i ons i n ASTM E1316.
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3. 6   GAS TEST HOLE I NSTALLATI ON

I n t he event  ver i f i cat i on of  condi t i ons i n t he i nt er st i ce i s r equi r ed and 
pur suant  t o Mar i ne Chemi st  r equi r ement s,  i nst al l  gas t est  hol es i n 
accor dance wi t h t he i nspect i on desi gn and hot  wor k per mi t .   Dr i l l  wi t h a 
pneumat i c t ool  usi ng cool i ng l ubr i cant .   Test  hol e di amet er  must  not  
exceed 3/ 16 i n.   Recor d al l  gas t est  hol e l ocat i ons i n t he i ndi cat i ons 
dat abase wi t h a ser i al i zed i dent i f i er .   Mar k al l  t est  hol e l ocat i ons 
adj acent  t o t he hol e i n a neat  and pr of essi onal  manner  whi ch wi l l  r emai n 
evi dent  f ol l owi ng t he r epai r .   Repai r  gas t est  hol es i n accor dance wi t h 
par agr aph GAS TEST HOLE REPAI R.

3. 7   PHOTOGRAPHI C DOCUMENTATI ON

Document  condi t i ons wi t h wel l - i l l umi nat ed phot ogr aphi c means and mi ni mum 
capt ur e r esol ut i on of  2560 x 1920.   Onl y downsampl e i mages f or  r epor t i ng 
pur poses.   Pr ovi de f ul l  r esol ut i on i mages i n el ect r oni c f or mat  on por t abl e 
medi a.   USB f l ash dr i ves ar e not  al l owed.   I ncl ude phot ogr aphs whi ch 
document  t he condi t i on of  t he t ank,  gener al  over al l  l ayout ,  and 
di scr epanci es.

3. 8   STORAGE TANK I NSPECTI ON

Ar r i ve at  s i t e wi t h al l  necessar y equi pment  and mat er i al .   Per f or m a 
t hor ough st or age t ank i nspect i on i n accor dance wi t h API  St d 653,  API  RP 575,  
[ API  570,  ] t hi s Sect i on,  and pur suant  t o t he engi neer ed i nspect i on pl an.   
Scan 100 per cent  of  t ank [ bot t om] [ hydr aul i c sur f aces]  as i nt er i or  
appur t enances al l ow,  t o scr een f or  di scont i nui t i es,  f l aws,  anomal i es,  
cor r osi on,  cr acks,  gouges,  l ami nat i ons,  and ot her  condi t i ons.   Col l ect  
dat a t o be used i n t he assessment  of  cor r osi on gr owt h,  st r uct ur al  
i nt egr i t y,  br i t t l e f r act ur e,  and hydr aul i c i nt egr i t y.   Compl et e t he DoD 
Tank Feat ur es Li st  and t he API  St d 653 checkl i st  and pr ovi de t hem wi t h t he 
pr el i mi nar y r epor t .

Popul at e a dat abase wi t h i nspect i on r esul t s.   Di st i ngui sh bet ween 
pr oduct - s i de and back- si de i ndi cat i ons.   Cat egor i ze i ndi cat i ons i nt o 
cor r osi on- based and non cor r osi on- based i ndi cat i ons.

3. 8. 1   Pr ot ect  i n Pl ace

Pr ot ect  i n pl ace mot or s,  pumps,  i mpel l er s,  r i ser s,  f l oat i ng r oof ,  and ATG 
pr obe and conduct or s.   Mar k i ndi cat i ons and i nspect i on i nf or mat i on on t ank 
pl at es i n a neat  and pr of essi onal  manner .   Do not  use f l uor escent  pai nt  i n 
t he t ank.

3. 8. 2   I nspect i on Bef or e and Dur i ng Cl eani ng

Pr essur e washi ng can r emove t r ace i ndi cat i ons i n ar eas r equi r i ng f ur t her  
exami nat i on.   Per f or m a vi sual  scr eeni ng of  t he t ank by t he API  St d 653 
i nspect or  pr i or  t o c l eani ng.   Make a r ecor d of  ar eas of  di sbonded or  
det er i or at ed coat i ng.   Pr ovi de over si ght  dur i ng c l eani ng t o ensur e 
excessi ve pr essur e i s not  appl i ed t o t he coat i ng syst em.

3. 8. 3   Appur t enances

Measur e r oof  suppor t  col umns and gauge t ubes t o det er mi ne whet her  t hey ar e 
pl umb.   Ver i f y whet her  gauge t ubes ar e s l ot t ed and cent er ed over  t he dat um 
pl at e.   Ver i f y oper abi l i t y  of  al ar ms,  hat ches,  manway cover ,  davi t  ar m,  
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and t ape gauge.   Assess condi t i on of  mi scel l aneous condui t ,  t ubi ng,  
pr oduct  r ecover y syst em,  hydr aul i c cont r ol  val ve and pi l ot i ng,  t her mal  
r el i ef ,  wat er  dr awof f  syst em,  f l oat i ng r oof  seal s,  handr ai l ,  st ai r way,  and 
l andi ng.   Pneumat i cal l y t est  r epad t el l t al e hol es pur suant  t o r equi r ement s 
i n API  St d 650.

3. 8. 4   St r uct ur e

Exami ne t he t ank st r uct ur e,  j oi nt s,  and col umns.   Assess whet her  t her e ar e 
s i gns of  st r ai n[  or  wat er  i nt r usi on] .   Det er mi ne whet her  col umns have 
t hi nned ar eas or  met al  l oss,  and whet her  t ube col umns have r el i ef  
weephol es.

3. 8. 5   At mospher i c,  Ci r cul at i on,  Emer gency Vent s

Assess condi t i on of  vent  scr een sui t abi l i t y .   Ver i f y emer gency vent  f r eel y 
oper at es.

[ 3. 8. 6   Coat i ng Condi t i on Sur vey ( CCS)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph i f  coat i ng i s not  pl anned 
t o be r emoved and CCS i s war r ant ed.

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

Pur suant  t o [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s,  pr ovi de an 
[ i nt er nal ] [ ext er nal ] [ i nt er nal  and ext er nal ]  coat i ng condi t i on sur vey ( CCS)  
by an i ndependent  NACE Cer t i f i ed Pr ot ect i ve Coat i ng Speci al i st  ( PCS) .   PCS 
mi ni mum qual i f i cat i ons ar e pr ovi ded i n Sect i on 01 45 00 QUALI TY CONTROL.   
PCS who i s pr ovi di ng t he CCS must  have ver i f i abl e exper i enced i n t he f i el d 
of  epoxy and ( pol y) ur et hane coat i ng anal ysi s,  coat i ng f ai l ur e f or ensi cs,  
and coat i ng syst em desi gn.   PCS must  not  be af f i l i at ed wi t h,  empl oyed by,  
or  have an owner shi p i nt er est  i n a mat er i al s manuf act ur er  or  vendor ,  or  
wi t h any subcont r act or  per f or mi ng coat i ng ser vi ces i n f ul f i l l ment  of  t hi s 
[ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k] .   Submi t  qual i f i cat i ons and 
exper i ence of  t he pr oposed PCS,  and t he CCS r epor t  per  Sect i on [ 01 33 
00. 05 20 CONSTRUCTI ON SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL PROCEDURES] .

Use vi sual  obser vat i ons and non- dest r uct i ve t est i ng i n t he sur vey.   
Pr ovi de obj ect i ve r at i ngs of  coat i ng syst em condi t i ons at  var i ous t ank 
r egi ons.   Eval uat e t he degr ee of  r ust i ng i n accor dance wi t h ASTM D610.   
Assess coat i ng adhesi on,  har dness,  and measur e dr y f i l m t hi ckness ( DFT)  i n 
accor dance SSPC PA 2.   Det er mi ne whet her  ent i r e coat i ng syst em or  r egi ons 
t her eof  ar e candi dat es t o r ecei ve over coat i ng,  spot  r epai r ,  or  a 
combi nat i on of  bot h i n or der  t o ext end t he syst em ser vi ce l i f e.   The 
i nt ent  of  t he CCS i s f or  t he Gover nment  t o r ecei ve obj ect i ve t hi r d- par t y 
i nf or mat i on about  t he most  cost - ef f ect i ve met hod of  cor r osi on cont r ol .   
The Gover nment  wi l l  use t hat  i nf or mat i on t o base deci s i ons t o ext end t he 
l i f e of  t he f aci l i t y .   The CCS must  cont ai n det ai l ed obser vat i ons and 
anal yt i cal  dat a about  t he coat i ng,  i t s  condi t i on,  and t he subst r at e.   Ci t e 
i ndust r y cr i t er i a appl i ed i n t he sur vey.   Mi ni mum CCS r epor t  cont ent s ar e 
l i s t ed bel ow.

a.   Condi t i on of  exi st i ng coat i ng syst em and f i l m

b.   Toxi c i t y Char act er i st i c Leachi ng Pr ocedur e t est  r esul t s t hat  i dent i f y 
t he exi st ence of  pot ent i al l y  hazar dous subst ances whi ch may i mpact  
coat i ng management  ( e. g. ,  l ead,  cadmi um,  chr omi um,  ar seni c,  bar i um,  
mer cur y,  sel eni um,  s i l ver ) .
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c.   Anal ysi s of  r emai ni ng l i f e,  sui t abi l i t y  f or  over coat i ng,  and basi c 
t echni cal  r equi r ement s f or  over coat i ng

d.   Basi s i nf or mat i on f or  cost - ef f ect i ve management  of  t he coat i ng syst em 
such as f i l m t hi ckness,  and per cent age ar eas of  r ust ,  checki ng,  
bl i st er i ng,  and chal k i ng

e.   Recommendat i ons t o achi eve cost  ef f ect i ve management  of  coat i ng 
syst ems,  i ncl udi ng over coat i ng and spot  r epai r  quant i t i es,  di mensi ons,  
and l i mi t s

] [ 3. 8. 7   Coat i ng Assessment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph i f  CCS i s not  war r ant ed 
and or di nar y i nspect i on i s desi r ed.

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

Pr ovi de an assessment  of  t he t ank coat i ng syst ems.   I dent i f y t ype and 
ext ent  of  exi st i ng syst ems.   I dent i f y ext ent  of  coat i ng f ai l ur e,  
di sbondment ,  and bl i st er s.   Per f or m dr y f i l m t hi ckness ( DFT)  measur ement s 
i n accor dance wi t h SSPC PA 2.   Measur e DFT on t he ext er nal  shel l  and r oof ,  
and i nt er nal  bot t om r egi ons.   Or gani ze and r epor t  t he DFT dat a i n t abul ar  
f or m.   I dent i f y t he mi ni mum,  maxi mum,  and aver age t hi ckness obt ai ned f r om 
t he r egi ons.

] 3. 8. 8   Engi neer i ng Assessment

Use t he dat a obt ai ned dur i ng t he i nspect i ons t o per f or m an engi neer i ng 
assessment  of  t he hydr aul i c and st r uct ur al  condi t i ons of  t he st or age t ank 
and i t s appur t enances.   Det er mi ne and r epor t  backsi de cor r osi on r at es f or  
r egi ons of  t he t ank.   Cal cul at e t he r emai ni ng ser vi ce l i f e.

3. 9   NDE TECHNI QUES

Mar k r el evant  i ndi cat i ons on t ank sur f aces i n a neat  and pr of essi onal  
manner  adj acent  t o t he i ndi cat i on.   Repai r  ar eas of  r emoved coat i ng i n 
accor dance wi t h [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s.

3. 9. 1   Vi sual  Exami nat i on

Vi sual l y i nspect  t he over al l  condi t i on of  t he t ank.   I ncl ude manway cover ,  
at mospher i c vent  syst em,  sump,  and f l oat i ng r oof .   Assess cor r osi on,  
coat i ng condi t i on,  wel ds,  appur t enances,  gaugi ng t ubes,  nozzl es.   Appl y 
API  RP 575 r ecommended pr act i ces f or  per f or mi ng a t ank i nspect i on.   
Enhance vi sual  acui t y wi t h a magni f y i ng l ens of  5X t o 10X power  wher ever  
r equi r ed t o di scer n i ndi cat i ons ot her wi se not  c l ear .   Measur e s i ze and 
cont our  of  wel ds wi t h sui t abl e gages.   Mi ni mum l i ght  i nt ensi t y at  t he 
exami nat i on sur f ace must  be 100 f oot - candl es.   The VT pr ocedur e must  be 
compl i ant  wi t h ASME BPVC SEC V.

[ 3. 9. 2   Shel l  Exami nat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Shel l  scan f or  use on cut  and cover  t anks

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

Scan t ank shel l  hydr aul i c sur f aces f or  i ndi cat i ons such as met al  l oss,  
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pi t s,  cr acks,  gouges,  and gener al  cor r osi on.   Di st i ngui sh bet ween pr oduct  
and backsi de i ndi cat i ons.

Quant i f y i ndi cat i ons wi t h an ul t r asoni c met hod.   Be vi gi l ant  t o det ect  
l ar ge ar eas of  uni f or ml y- cor r oded met al  and l ami nat i ons.   I n ar eas 
i naccessi bl e by scanni ng,  use UT t o char act er i ze condi t i on.   Mar k r el evant  
i ndi cat i ons on t ank sur f aces i n a neat  and pr of essi onal  manner  adj acent  t o 
t he i ndi cat i on.

] 3. 9. 3   Bot t om Exami nat i on

Scan 100 per cent  of  t he t ank bot t om,  as i nt er i or  appur t enances al l ow,  f or  
i ndi cat i ons such as met al  l oss,  pi t s,  cr acks,  gouges,  and gener al  
cor r osi on.   Di st i ngui sh bet ween pr oduct  and backsi de i ndi cat i ons.

Measur e met al  t hi ckness wi t h an ul t r asoni c met hod.   Pr ocedur es must  be 
compl i ant  wi t h ASME BPVC SEC V.   Recor d measur ement s,  excl usi ve of  
coat i ng,  f or  al l  t ank bot t om pl at es.   Pr ovi de UT t hi ckness measur ement  on 
no l ess t han f i ve l ocat i ons per  pl at e and at  i ndi cat i ons f r om t he 
scr eeni ng t echnol ogi es det er mi ned t o be r el evant .

Mar k r el evant  i ndi cat i ons on t ank sur f aces i n a neat  and pr of essi onal  
manner  adj acent  t o t he i ndi cat i on.   Regi st er  UT dat a l ocat i ons wi t h 
geomet r i c dat aset .

3. 9. 4   Vacuum Box Test i ng

Per f or m VBT on l ocat i ons i n t he t ank wher e a br each i n t he hydr aul i c 
boundar y i s suspect ed.   Use a pr ocedur e compl i ant  wi t h t hi s Sect i on and 
ASME BPVC SEC V.   Evacuat e t he vacuum box sl owl y.   Do not  i ncr ease vacuum 
dur i ng act i ve bubbl e f or mat i on.   The VBT st andar d f or  accept ance i s t he no 
l eak condi t i on and API  St d 650.

[ 3. 10   PI PI NG AND NOZZLE I NSPECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi pi ng and nozzl e i nspect i on and pi pi ng 
hydr ost at i c t est  f or  use on cut  and cover  t ank 
pi pi ng t hat  i s par t  of  t he t ank hydr aul i c boundar y 
or  on dr ai n- dr y AST pi pi ng.

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

Pur suant  t o [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s,  per f or m an 
i nspect i on of  t ank pi pi ng usi ng t he pr i nci pl es of  API  570 and API  RP 574.   
For  ar eas det er mi ned t o r equi r e f ur t her  i nvest i gat i on,  pr ovi de Fi t ness f or  
Ser vi ce eval uat i on pur suant  t o API  RP 579- 1 assessment  met hodol ogy.

Exami ne nozzl e necks,  f i t t i ngs,  f l anges,  l ow poi nt s,  t her mal  r el i ef ,  
expansi on j oi nt s,  s l i de pads,  and vi br at i on i sol at or s.   Assess sui t abi l i t y  
and  ser vi ceabi l i t y .

3. 10. 1   Tank Pi pi ng Hydr ost at i c Test

Not i f y t he Cont r act i ng Of f i cer  14 days pr i or  t o hydr ost at i c t est .   
Hydr ot est  pi pi ng i n accor dance wi t h API  RP 1110 and t he Test  Pl an.   Test  
t he segment  f r om i nsi de t he t ank t o t he f i r st  accessi bl e f l ange out si de 
t he t ank.   Ut i l i ze al t er nat i ve means t o i sol at e unf l anged pi pi ng.   Remove 
appur t enances wi t hi n t he t est  segment  and i sol at e wi t h bl i nd f l anges.   
Depl oy component s wi t h pr essur e r at i ng no l ess t han exi st i ng f l anges.   
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Mai nt ai n t he pr essur e wi t hi n t he pi pi ng f or  t he t est  dur at i on wi t h no 
l eakage or  r educt i on i n gauge pr essur e.   Do not  use an i nst r ument  wi t hout  
a cal i br at i on cer t i f i cat e.

Pr ovi de means t o r emove ent r apped ai r .   For  i naccessi bl e pi pi ng,  account  
f or  t he vol ume of  any t est  medi um added or  r emoved by measur i ng wi t h a 
cal i br at ed met er .   Pr ovi de means of  communi cat i on bet ween t echni c i ans at  
each end of  t he t est  segment .   Ensur e t est  wat er  cont ai ns l ess t han 50 ppm 
chl or i de cont ent .   Gener at e a t est  r ecor d cont empor aneous wi t h each t est  
event .

3. 10. 1. 1   I nst r ument s

a.   I nst r ument s must  be cl ean,  i n good wor ki ng or der ,  and wi t hi n t he 
i nt er val  of  i t s  cal i br at i on.

b.   Cal i br at e al l  t est  i nst r ument s agai nst  a st andar d by an accr edi t ed 
l abor at or y.   Cal i br at i on must  have t aken pl ace no mor e t han si x mont hs 
pr i or  t o t he t est .   Cal i br at i on cer t i f i cat es must  i ncl ude t he Model ,  
Ser i al  Number ,  dat e of  cer t i f i cat i on,  and must  be si gned by t he 
cal i br at i ng company.   Pr ovi de cur r ent  I nst r ument  Cal i br at i on 
Cer t i f i cat e f or  measur ement  i nst r ument s.

c.   Pr ovi de i ndi cat i ng pr essur e t est  gauge connect ed di r ect l y t o t he 
segment  and r eadi l y v i s i bl e t o t he oper at or  cont r ol l i ng pr essur e f or  
t he dur at i on of  t he t est .   Anal og t ype gauges must  be compl i ant  wi t h 
ASME B40. 100 Gr ade 3A,  accur at e t o pl us or  mi nus 0. 25 per cent  f ul l  
scal e,  gr aduat ed over  a r ange not  l ess t han 1- 1/ 2 t i mes nor  mor e t han 
f our  t i mes t he t est  pr essur e,  and i ncr ement ed no gr eat er  t han 0. 5 psi .

d.   Di gi t al  t ype pr essur e gauge must  be i nt egr al  t r ansducer  t ype,  
compl i ant  wi t h ASME B40. 100 Gr ade 3A,  and accur at e t o pl us or  mi nus 
0. 25 per cent  f ul l  scal e.

e.   Pr ovi de di gi t al  cont act  t her momet er  i ncr ement ed t o 0. 1 degr ee F or  
l ess.   Memor i al i ze pr essur e dat a wi t h anal og char t  r ecor der .   
Tr ansducer s must  have a r ange not  l ess t han 1. 5 t i mes and not  gr eat er  
t han f our  t i mes t he pr essur e bei ng t est ed.

f .   Use cal i br at ed cont i nuous r ecor der s ( dat al ogger s)  wi t h adequat e 
st or age capaci t y t o r ecor d t emper at ur e and pr essur e dat a.   Synchr oni ze 
t emper at ur e and pr essur e dat al ogger  i nt er val s.

g.   Measur e t he vol ume of  t est  medi um wi t h a cal i br at ed met er .

3. 10. 1. 2   Test  Par amet er s

Mai nt ai n segment  at  a st eady t est  pr essur e condi t i on f or  a mi ni mum of  15 
mi nut es pr i or  t o i ni t i at i on of  exami nat i on f or  l eakage.   Exami ne pi pi ng,  
j oi nt s,  and connect i ons of  accessi bl e pi pi ng f or  l eaks whi l e mai nt ai ni ng 
t est  pr essur e.   Leakage of  t empor ar y gasket s and seal s,  i nst al l ed f or  t he 
pur pose of  conduct i ng t he hydr ost at i c t est  and whi ch wi l l  be r epl aced 
l at er ,  i s  per mi t t ed unl ess t he l eakage r at e pr ecl udes mai nt enance of  
syst em t est  pr essur e f or  t he r equi r ed dur at i on.   Per sonnel  per f or mi ng t he 
exami nat i on f or  l eaks must  be qual i f i ed f or  v i sual  exami nat i on.   Ext end 
t he t est  i nt er val  as needed t o ensur e posi t i ve r econci l i at i on of  t est  
dat a.   Moni t or  t emper at ur e and pr essur e.   Anal yze consi st ent  er r or ,  
i nconsi st ent  er r or ,  t he magni t ude of  any l ost  vol ume,  and pr essur e ver sus 
t emper at ur e dat a t r ends.
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Measur e t est  medi um t emper at ur e i ndependent  of  t he envi r onment .   Pr ovi de 
i nst r ument  wi t h out put  r esol ut i on of  at  l east  0. 1 degr ee F f or  wat er  as 
t he t est  medi um.   Ensur e i nst r ument  accur acy exceeds t he uncer t ai nt y 
r equi r ed t o achi eve accept ance cr i t er i a.

Account  f or  an accur at e det er mi nat i on of  f l ui d vol ume dur i ng a t est .  
Pr ovi de vol ume measur ement s t o t he near est  f l ui d ounce.

3. 10. 1. 3   Test  Repor t

Pr ovi de t est  r esul t s and engi neer ed anal ysi s.   Pr ovi de cer t i f i cat i on f r om 
t he engi neer  t he pi pi ng segment s ar e ei t her  pass or  f ai l .   I nconcl usi ve 
r esul t s ar e not  accept abl e.   Submi t  Hydr ost at i c Test  Repor t  i n accor dance 
wi t h Sect i on [ 01 33 00. 05 20 CONSTRUCTI ON SUBMI TTAL PROCEDURES] [ 01 33 00 
SUBMI TTAL PROCEDURES] .

] 3. 11   VALVES

Ver i f y i sol at i on and cont r ol  val ves ar e sui t abl e and ser vi ceabl e.   Ver i f y 
oper at i on of  val ve appur t enances i ncl udi ng mot or  and hand- oper at ed 
equi pment ,  pi l ot  cont r ol s,  body cavi t y r el i ef ,  and posi t i on i ndi cat or s. [   
Pur suant  t o [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s,  c l ean,  
r econdi t i on,  t est ,  and commi ssi on i sol at i on val ves and act uat or s back i nt o 
ser vi ce. ]

3. 12   GAS TEST HOLE REPAI R

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 33 01 50. 75 REPAI R OF FI ELD 
FABRI CATED FUEL STORAGE TANKS i s bei ng used i n t he 
cont r act  concur r ent  wi t h t hi s Sect i on,  use r epai r  of  
gas t est  hol e r equi r ement s i n Sect i on 33 01 50. 75.

I f  Sect i on 33 01 50. 75 REPAI R OF FI ELD FABRI CATED 
FUEL STORAGE TANKS i s not  bei ng used i n t he 
cont r act ,  t hen r epai r  must  be per f or med pur suant  t o 
t hi s Sect i on.

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

Repai r  al l  gas t est  hol es pur suant  t o Sect i on 33 01 50. 75 REPAI R OF FI ELD 
FABRI CATED FUEL STORAGE TANKS.   Fi l l  ever y gas t est  hol e wi t h wel d met al .   
Tempor ar i l y  pl ug t he gas t est  hol es bet ween i nspect i on and r epai r  phases.

[ 3. 13   DESTRUCTI VE TESTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph shoul d i t  be expect ed t hat  
conf i r mat i on of  i nspect i on NDE wi l l  be usef ul  or  
r equi r ed,  i f  t her e ar e quest i ons about  wel dabi l i t y ,  
or  i f  met al l ur gi cal  pr oper t i es of  t he mat er i al  need 
t o be est abl i shed.   Do not  use dest r uct i ve t est i ng 
unl ess war r ant ed and r epai r s ar e pr ogr ammed.

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

Af t er  scanni ng has been per f or med and backsi de cor r osi on dat a r evi ewed,  
r emove [ t wo] [ f i ve]  6 i n di amet er  coupons of  t ank mat er i al  f or  t est i ng.   
Coupon l ocat i ons wi l l  be i dent i f i ed by Gover nment .   Remove coupons wi t h a 
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st r ai ght ,  neat ,  di st or t i on- f r ee cut l i ne and i n accor dance wi t h Sect i on 33 
01 50. 75 REPAI R OF FI ELD FABRI CATED FUEL STORAGE TANKS.

Mar k coupon pr oduct  s i de t o i dent i f y or i ent at i on.   Document  coupon f r ont  
and back si de condi t i ons wi t h phot ogr aphy i n accor dance wi t h par agr aph 
PHOTOGRAPHI C DOCUMENTATI ON.   Pr epar e sampl es and submi t  t o l abor at or y f or  
t est i ng.   I n- s i t u t est i ng i s not  accept abl e as a subst i t ut e f or  l abor at or y 
t est i ng.   Use t he ser vi ces of  an accr edi t ed l abor at or y t o per f or m t est i ng.

Repai r  hol es f r om coupons pur suant  t o Sect i on 33 01 50. 75 REPAI R OF FI ELD 
FABRI CATED FUEL STORAGE TANKS.

] [ 3. 14   TANK CALI BRATI ON TABLE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St r appi ng i s not  commonl y r equi r ed f or  
i nspect i ons.   I ncl ude t hi s par agr aph i f  exi st i ng 
st r appi ng char t s ar e bel i eved t o be i naccur at e by 
t he Gover nment  or  i f  t he t ank under  i nspect i on i s 
bei ng r et ur ned t o ser vi ce.   I f  Sect i on 33 01 50. 75 
i s bei ng used concur r ent l y,  def er  t ank cal i br at i on 
r equi r ement s t o t hat  Sect i on.

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

Cal i br at e t ank i n accor dance wi t h par agr aph TANK CALI BRATI ON METHOD.   
Pr ovi de t wo har d copy l ami nat ed capaci t y t abl es,  one i n Engl i sh uni t s and 
one i n SI  uni t s.   Tabl es must  show t he vol ume of  pr oduct  at  al l  l i qui d 
l evel s,  f r om t he l owest  poi nt  of  t he t ank bot t om t o t he l evel  of  
over f l ow.   I ncl ude uni t  conver si on not es on each t abl e.

Engl i sh uni t  t abl e must  show t he vol ume of  pr oduct  i n gal l ons and bar r el s,  
and t he cor r espondi ng l evel  of  pr oduct  i n 1/ 16 i nch i ncr ement s.   SI  uni t  
t abl e must  show t he vol ume of  pr oduct  i n l i t er s and i n cubi c met er s,  and 
t he cor r espondi ng l evel  of  pr oduct  i n 2. 0 mm i ncr ement s.

Vol ume cal cul at i ons must  be made i n t he smal l er  uni t s.   Lar ger  uni t s may 
be obt ai ned by r oundi ng.   Use t he t op of  t he dat um pl at e as l evel  zer o.   
Show l evel s bel ow t he t op of  t he dat um pl at e,  i ncl udi ng nozzl e pi pi ng,  i n 
negat i ve uni t s.   Tabl es must  not  i ncl ude t ank vol ume above t he l evel  of  
over f l ow.

On t he cal i br at i on t abl e ( st r appi ng char t ) ,  i dent i f y l evel  poi nt s 
coi nci dent  wi t h aut omat i c t ank gauge act i on or  al ar m set t i ngs.

Pr ovi de El ect r oni c Tank Cal i br at i on Tabl e on el ect r oni c medi a compat i bl e 
wi t h t he El ect r oni c Aut omat i c Tank Gaugi ng Syst em.   Al so pr ovi de t abl es 
i dent i cal  t o t he mast er  gauge t abl e i n f or mat  compat i bl e wi t h Mi cr osof t  
Excel .   Cont act  Cont r act i ng Of f i cer  f or  di r ect i on on r equi r ed f or mat .

3. 14. 1   Tank Cal i br at i on Met hod

Cal i br at e st or age t ank i n accor dance wi t h t he API  Manual  of  Pet r ol eum 
Measur ement  St andar ds usi ng t he [ API  MPMS 2. 2A] [ API  MPMS 2. 2B] [
API  MPMS 2. 2C] [ API  MPMS 2. 2D]  met hod.

] 3. 15   DATABASE

Manage t he i ndi cat i ons dat abase i n a secur e,  audi t abl e,  and or gani zed 
manner .   Recor d v i sual  and API  i nspect i on f i ndi ngs and associ at ed 

SECTI ON 33 01 50. 65  Page 29



geomet r i c dat a i n t he syst em.   Li mi t  edi t  r i ght s t o i ndi v i dual s wi t h a 
speci f i c  need.

3. 16   I NSPECTI ON REPORT

3. 16. 1   Pr el i mi nar y Repor t

Upon compl et i on of  t he i nspect i on f or  each t ank,  pr epar e a pr el i mi nar y 
r epor t  f or  t he Gover nment  Techni cal  Team.   I dent i f y mandat or y and 
r ecommended r epai r s i n i t emi zed l i s t s.   Use a uni que i dent i f i er  ( not  
bul l et s)  f or  each i t em.   St at e t he met hodol ogy used t o det er mi ne MRT.   
Submi t  Pr el i mi nar y I nspect i on Repor t  i n accor dance wi t h Sect i on [ 01 33 
00. 05 20 CONSTRUCTI ON SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL 
PROCEDURES] .   Pr el i mi nar y r epor t  cont ent s ar e:

a.   Tank I D,  l ocat i on,  pr oduct  ser vi ce,  and i nspect i on dat e.

b.   Sui t abi l i t y  f or  ser vi ce anal ysi s pur suant  t o par agr aph SUI TABI LI TY FOR 
SERVI CE,  sui t abi l i t y  f or  ser vi ce st at ement  i dent i f y i ng whet her  t he 
t ank i s sui t abl e f or  cont i nued oper at i on,  r educe capaci t y,  or  compl et e 
r emoval  f r om ser vi ce.   I f  t ank i s unsui t abl e f or  ser vi ce or  oper at i ng 
at  a r educed capaci t y,  pr ovi de a conci se descr i pt i on of  t he r eason( s) .

c.   I nspect or  of  Recor d name,  cer t i f i cat i on number ,  and dat e.

d.   Summar y of  t ank,  nozzl e,  and appur t enance condi t i ons.

e.   Anal ysi s of  bot t om exami nat i on and cor r osi on gr owt h.

f .   API  St d 653 and DoD Tank Feat ur es Li st .

[ g.   St or age Tank Engi neer  name,  pr of essi on engi neer ' s l i cense number ,  [
API  St d 653 cer t i f i cat i on number  ] and dat e. ]

3. 16. 2   Ful l  I nspect i on Repor t

Del i ver  a f ul l  r epor t  of  i nspect i on f i ndi ngs t o t he Cont r act i ng Of f i cer .   
The r epor t  must  i ncl ude a r ecor d of  NDE f i ndi ngs wi t h dr awi ngs depi ct i ng 
pl at e l ayout  and t hi ckness measur ement  l ocat i ons.   I ncor por at e engi neer i ng 
anal ysi s,  sui t abi l i t y  f or  ser vi ce anal ysi s pur suant  t o par agr aph 
SUI TABI LI TY FOR SERVI CE,  cor r osi on r at e det er mi nat i ons,  and r emai ni ng 
ser vi ce l i f e cal cul at i ons.   I ncl ude el ect r oni c appendi ces wi t h i nspect i on 
and geomet r i c dat a.   Pr ovi de separ at e r epor t  f or  each t ank i nspect ed.   
Pr ovi de Tank I nspect i on Summar y Sheet  f or  each t ank i nspect ed.   Def i ne al l  
t er ms i ncl udi ng adj ect i val  descr i pt i ons.   I n addi t i on,  pr ovi de t he NDE 
dat a as an el ect r oni c f i l e as r equi r ed i n t he par agr aph DATA MANAGEMENT.   
Submi t  I nspect i on Repor t  i n accor dance wi t h Sect i on [ 01 33 00. 05 20 
CONSTRUCTI ON SUBMI TTAL PROCEDURES] [ 01 33 00 SUBMI TTAL PROCEDURES] .

3. 16. 2. 1   Execut i ve Summar y

Pr ovi de a one page summar y of  t he condi t i on of  t he t ank and conci se 
r ecommendat i ons f or  r epai r s.

3. 16. 2. 2   Sui t abi l i t y  f or  Ser vi ce St at ement

St at ement  must  be a one page document .   Speci f y t he due dat e f or  t he next  
i nspect i on.   I ncl ude t he API  St d 653 i nspect or  of  r ecor d cer t i f i cat e 
number  and si gnat ur e[  as wel l  as t he t ank engi neer ' s seal  and si gnat ur e] .   
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Pr ovi de a st at ement  f or  each t ank i nspect ed.   I n t he event  t he st at ement  
cannot  be made,  document  t he r eason( s)  and r ecommend cor r ect i ve measur es.

3. 16. 2. 3   Wi nd or  Ri s i ng Wat er  Load Anal ysi s

Pur suant  t o [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s,  per f or m a 
wi nd l oad cal cul at i on t o det er mi ne t he mi ni mum bal l ast  f i l l  hei ght  
r equi r ed t o wi t hst and a sever e wi nd event  ( i . e. ,  t o pr event  over t ur ni ng,  
s l i di ng,  buckl i ng,  or  upl i f t )  consi st ent  wi t h UFC 3- 301- 01 and ASCE 7- 16.   
Revi ew hi st or i cal  weat her  r ecor ds appl i cabl e t o t he l ocat i on.

3. 16. 2. 4   Sei smi c Load Anal ysi s

Pur suant  t o [ Pr oj ect  Pr ogr am] [ St at ement  of  Wor k]  r equi r ement s,  per f or m a 
sei smi c l oad cal cul at i on t o det er mi ne t he maxi mum f i l l  hei ght  and 
f r eeboar d r equi r ed t o pr event  over f l ow dur i ng a sei smi c event .   Cal cul at e 
l oads consi st ent  wi t h UFC 3- 301- 01 usi ng Ri sk Cat egor y I I I ,  unl ess 
not i f i ed ot her wi se by t he Cont r act i ng Of f i cer .

3. 16. 2. 5   Tank Hi st or y

Est abl i sh t he known hi st or i cal  r ecor d of  t he t ank.   The r ecor d must  
i ncl ude as much i nf or mat i on as possi bl e and i ncl ude:

a.   Namepl at e i nf or mat i on

b.   Pr oduct s pr evi ousl y and cur r ent l y st or ed i n t he t ank

c.   Li st  of  pr evi ous i nspect i ons

d.   Li st  and descr i be s i gni f i cant  envi r onment al  ( ear t hquake,  hur r i cane,  
f l oodi ng)  or  oper at i onal  ( over - pr essur e,  vacuum,  mechani cal  damage,  
f i r e,  set t l ement )  event s

e.   Li st  and descr i be r epai r s or  al t er at i ons per f or med ( i ncl ude 
si gni f i cant  dr awi ngs and execut i ve summar i es f r om ot her  r epai r  r epor t s 
i n t he r epor t  appendi ces)

f .   Ot her  per t i nent  f act s and dat a

3. 16. 2. 6   I nspect i on Met hodol ogy

Pr ovi de a det ai l ed descr i pt i on of  t he i nspect i on met hodol ogy f or  each t ank 
component  i nspect ed.   I dent i f y t ype of  i nspect i on,  equi pment ,  and 
met hods.   Di scuss cor r osi on r at es,  MRT,  r emai ni ng ser vi ce l i f e[ ,  and 
hydr ost at i c t est i ng met hodol ogy] .   Expl ai n how st at i st i cal  s i gni f i cance 
was addr essed and meani ngf ul  dat a wer e obt ai ned.

3. 16. 2. 7   Fi ndi ngs

Descr i be i nspect i on and NDE f i ndi ngs f or  each r egi on.   Pr esent  cor r osi on 
r at es,  mi ni mum t hi ckness,  and r emai ni ng ser vi ce l i f e cal cul at i ons.   
Di scuss al l  f i ndi ngs.   Summar i ze NDE dat a i n t he r epor t  body and pr ovi de 
compl et e NDE dat a i n appendi ces.

3. 16. 2. 8   Recommendat i ons

Repor t  r ecommendat i ons based on pol i cy,  cr i t er i a,  st andar ds,  and 
r egul at i ons separ at el y f r om t hose r el at ed t o hydr aul i c and st r uct ur al  
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i nt egr i t y.

3. 16. 2. 9   Dat a

I ncl ude al l  dat a col l ect ed dur i ng t he i nspect i on.   Dat a must  be 
el ect r oni c,  i n t abul ar  f or m,  and be r egi st er ed wi t h t ank geomet r i c dat a.

3. 16. 2. 10   Checkl i st / Feat ur es Li st

Pr epar e API  St d 653 Appendi x C and DoD Tank Feat ur es Li st .   Annot at e i t ems 
whi ch ar e not  appl i cabl e.   Pr ovi de checkl i st ,  f eat ur es l i s t ,  f i el d not es,  
and measur ement s t aken by t he t ank i nspect or .   Pr ovi de t he DoD Tank 
Feat ur es Li st  i n bot h por t abl e document  and spr eadsheet  f or mat s.

3. 16. 2. 11   Sket ches

I ncl ude t ank bot t om,  shel l ,  and r oof  pl at e sket ches depi ct i ng or i ent at i on,  
i ndi cat i ons,  appur t enances,  nozzl es and t hei r  pur pose,  manways,  and ot her  
s i gni f i cant  t ank f eat ur es.   I ncl ude t he si zes,  di mensi ons,  and l engt hs of  
s i gni f i cant  t ank f eat ur es.

[ For  ASTs,  i ncl ude sket ches of  t he di ke,  pi pi ng i n t he di ke,  l ocat i ons of  
suppor t s,  st ai r s,  l adder s,  cat hodi c pr ot ect i on st at i ons,  and moni t or i ng 
wel l s.   I ncl ude t he si zes,  di mensi ons,  and l engt hs of  s i gni f i cant  di ke 
f eat ur es.

] [ For  USTs,  i ncl ude sket ches of  t he pumphouse and pi t s associ at ed wi t h t he 
UST,  pi pi ng i n t he pumphouse,  i nf or mat i on of  pi pi ng and equi pment  i n t he 
pumphouse and pi t s,  l ocat i ons of  suppor t s,  st ai r s,  l adder s,  et c.   I ncl ude 
t he si zes,  di mensi ons,  and l engt hs of  s i gni f i cant  UST pumphouse and pi t  
f eat ur es.

] 3. 16. 2. 12   Phot ogr aphs

Pr ovi de f ul l  r esol ut i on wel l - l i t  el ect r oni c col or  phot ogr aphs whi ch depi ct  
t he ar ea of  i nt er est .   Pr ovi de a phot ogui de whi ch cont ai ns descr i pt i ve 
capt i on f or  t he phot ogr aphs.

3. 16. 2. 13   Cal cul at i ons

Pr ovi de cal cul at i ons consi st ent  wi t h API  St d 653.   Pr ovi de cal cul at i ons 
f or  cor r osi on r at es,  MRT,  next  i nspect i on dat e,  set t l ement ,  sei smi c and 
wi nd l oad anal ysi s,  and est i mat ed r emai ni ng ser vi ce l i f e.   Pr ovi de a 
sampl e cal cul at i on f or  each det er mi nat i on al ong wi t h assumpt i ons and 
r ef er ences used.

3. 17   TANK RETURN TO SERVI CE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 33 01 50. 75 i s bei ng used 
concur r ent l y,  use r et ur n t o ser vi ce r equi r ement s i n 
t hat  Sect i on.

Use f i r st  br acket ed opt i on f or  NAVFAC i f  t ank i s 
bei ng r et ur ned t o ser vi ce af t er  i nspect i on.

Use second br acket ed opt i on f or  Ar my or  Ai r  For ce.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ I n or der  t o r et ur n a st or age t ank t o t he oper at or  f i t  f or  ser vi ce,  compl y 
wi t h NAVFAC Red Zone r equi r ement s i n Sect i on 01 45 00 QUALI TY CONTROL,  and 
r equi r ement s of  UFC 3- 460- 03.   Mi ni mum r et ur n t o ser vi ce r equi r ement s ar e:

a.   I nspect i on Repor t

b.   Tank Sui t abi l i t y  f or  Ser vi ce St at ement

c.   Li st  of  I dent i f i ed Repai r s

d.   Li st  of  Recommended Repai r s

e.   Li st  of  Pendi ng ( Act ual )  Repai r s

f .   Cal i br at i on ( St r appi ng)  Char t s

g.   Si gned st at ement  whi ch decl ar es cust ody of  t he t ank i s r et ur ned t o t he 
Act i v i t y and i t ems a t hr ough f  above have been pr ovi ded t o t he 
Cont r act i ng Of f i cer

] [ I n or der  t o r et ur n a st or age t ank t o t he oper at or  f i t  f or  ser vi ce,  compl y 
wi t h r equi r ement s of  UFC 3- 460- 03 and Sect i on 01 45 00 QUALI TY CONTROL.

] Pr ovi de adequat e t i me f or  cur i ng of  coat i ng.   Use new gasket s on manway 
and f l anged connect i ons whi ch wer e opened dur i ng t he wor k.   Repl ace 
f ast ener s whi ch wer e r emoved dur i ng t he wor k and ar e unsui t abl e f or  
r e- use.   Ver i f y t he vent s ar e not  cover ed and ar e oper at i ng pr oper l y.   
Ver i f y any t empor ar y gas t est  hol e pl ugs have been r emoved and al l  gas 
t est  hol es have been r epai r ed pur suant  t o par agr aph GAS TEST HOLE REPAI R.   
Test  val ves t o ensur e t hey oper at e and cavi t i es do not  cont ai n l i qui d.   
Tank cannot  be r et ur ned t o t he oper at or  unt i l  t he sui t abi l i t y  f or  ser vi ce 
st at ement  has been pr ovi ded.

3. 17. 1   Cl eanl i ness

3. 17. 1. 1   Tank

Af t er  compl et i on of  t he wor k,  c l ean i nt er i or  sur f aces of  t he t ank t o 
r emove al l  f or ei gn mat t er  such as bl ast  mat er i al ,  di r t ,  debr i s,  gr ease,  
and oi l s.   Pr ovi de i nt er i or  sur f aces f r ee f r om sour ces of  pr oduct  
cont ami nat i on,  f i t  f or  ser vi ce i n [ F- 76] [ JP- 5 /  JP- 8 t ur bi ne] [ _____]  f uel  
st or age,  and t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .   Af t er  
r emoval  of  pr ot ect i ve cover i ngs,  i nspect  mot or s,  pumps,  i mpel l er s,  r i ser s,  
f l oat i ng r oof ,  and gauges t o ensur e cont ami nat i on or  damage has not  t aken 
pl ace.   Shoul d damage or  cont ami nat i on be f ound,  r emedy t he f i ndi ng t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer .

3. 17. 1. 2   Pi pi ng

Cl ean t he i nt er i or  of  pi pi ng t o ensur e sur f aces ar e f r ee of  cont ami nat i on 
or  f or ei gn mat t er ,  and f i t  f or  [ F- 76] [ JP- 5 /  JP- 8 t ur bi ne] [ _____]  f uel  
ser vi ce.

        - -  End of  Sect i on - -

SECTI ON 33 01 50. 65  Page 33


