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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s of  gr ound- suppor t ed ( f l at - bot t omed)  
bol t ed and wel ded st andpi pes and r eser voi r s,  and 
el evat ed wel ded st eel  wat er  st or age t anks 190 t o 
3800 kL 50, 000 t o 1, 000, 000 gal l on capaci t y.   Bol t ed 
el evat ed t anks ar e uncommon so t hi s gui de 
speci f i cat i on onl y cover s wel ded el evat ed t anks.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s Sect i on cover s wel ded and bol t ed st eel  
wat er  st or age t anks and i ncl udes t he desi gn,  
f abr i cat i on,  and er ect i on of  a compl et e new syst em 
or  t o augment  an exi st i ng or  f ut ur e wat er  
di st r i but i on syst em.   Thi s speci f i cat i on must  be 
edi t ed t o speci f y t he r equi r ed t ype of  t ank.   See 
AWWA M42 " St eel  Wat er  Tanks"  f or  gener al  i nf or mat i on 
on t he sel ect i on,  desi gn,  const r uct i on,  mai nt enance,  
i nspect i on,  and r epai r  of  st eel  wat er  t anks f or  
pot abl e wat er  st or age.
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The f ol l owi ng i nf or mat i on wi l l  be shown on t he 
pr oj ect  dr awi ngs:

1.   Det ai l  pl ans t o show t ank l ocat i on,  el evat i on,  
val ve vaul t  i f  r equi r ed,  and connect i on t o syst em.

2.   Accessor i es as dept h i ndi cat or ,  t el emet er i ng 
aut omat i c cont r ol s,  pr ot ect i on agai nst  f r eezi ng,  or  
ot her  speci al  pr oj ect  r equi r ement s.

3.   Requi r ement s of  UFC 3- 260- 01 and t he Feder al  
Avi at i on Agency t o det er mi ne i f  t ank const i t ut es an 
obst r uct i on and hazar d t o aer i al  navi gat i on.   I f  so,  
show pat t er n f or  or ange and whi t e pai nt i ng.   Det ai l  
obst r uct i on l i ght s or  beacon and i nt er medi at e l i ght s 
as r equi r ed.   Ref er  t o Feder al  Avi at i on Agency 
Avi at i on Ci r cul ar  AC 70/ 7460- 1M,  " Obst r uct i on 
Mar ki ng and Li ght i ng" ,  UFC 2- 26- 04 and UFC 3- 535- 01.

4.   Requi r ement s f or  cat hodi c pr ot ect i on syst em,  
i ncl udi ng det ai l s of  anodes,  anode l ayout ,  wi r i ng 
connect i ons,  and r ect i f i er  ( as appl i cabl e) .

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

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 CONCRETE I NSTI TUTE ( ACI )

ACI  318 ( 2019;  R 2022)  Bui l di ng Code Requi r ement s 
f or  St r uct ur al  Concr et e ( ACI  318- 19)  and 
Comment ar y ( ACI  318R- 19)
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AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

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 
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 B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 4 ( 2021)  Gr ay I r on Thr eaded Fi t t i ngs;  
Cl asses 125 and 250

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

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA B300 ( 2018)  Hypochl or i t es

AWWA B301 ( 2018)  Li qui d Chl or i ne

AWWA C104/ A21. 4 ( 2022)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

AWWA C105/ A21. 5 ( 2018)  Pol yet hyl ene Encasement  f or  
Duct i l e- I r on Pi pe Syst ems

AWWA C110/ A21. 10 ( 2021)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C115/ A21. 15 ( 2020)  Fl anged Duct i l e- I r on Pi pe Wi t h 
Duct i l e- I r on or  Gr ay- I r on Thr eaded Fl anges

AWWA C150/ A21. 50 ( 2021)  Thi ckness Desi gn of  Duct i l e- I r on 
Pi pe

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast

AWWA C500 ( 2019)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C504 ( 2023)  St andar d f or  Rubber - Seat ed 
But t er f l y Val ves

AWWA C508 ( 2017)  Swi ng- Check Val ves f or  Wat er wor ks 
Ser vi ce,  2 I n.  Thr ough 48- I n.  ( 50- mm 
Thr ough 1, 200- mm)  NPS

AWWA C600 ( 2017)  I nst al l at i on of  Duct i l e- I r on Mai ns 
and Thei r  Appur t enances
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AWWA C652 ( 2019)  Di s i nf ect i on of  Wat er - St or age 
Faci l i t i es

AWWA D100 ( 2021)  Wel ded St eel  Tanks f or  Wat er  St or age

AWWA D103 ( 2019)  Fact or y- Coat ed Bol t ed St eel  Tanks 
f or  Wat er  St or age

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 3/ D1. 3M ( 2018)  St r uct ur al  Wel di ng Code -  Sheet  
St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A48/ A48M ( 2003;  R 2021)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A53/ A53M ( 2024)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
Val ves

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

NFPA 22 ( 2023)  St andar d f or  Wat er  Tanks f or  
Pr i vat e Fi r e Pr ot ect i on

NSF I NTERNATI ONAL ( NSF)

NSF/ ANSI  61 ( 2022)  Dr i nki ng Wat er  Syst em Component s -  
Heal t h Ef f ect s

U. S.  FEDERAL AVI ATI ON ADMI NI STRATI ON ( FAA)

FAA AC 150/ 5345- 43 ( 2019;  Rev J)  Speci f i cat i on f or  
Obst r uct i on Li ght i ng Equi pment

1. 2   SUBMI TTALS

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

Manuf act ur er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

Tank I nst al l at i on;  G[ ,  [ _____] ]

Pi pi ng and Val ve I nst al l at i on;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Techni cal  Li t er at ur e;  G[ ,  [ _____] ]

Syst em Descr i pt i on;  G[ ,  [ _____] ]

Foundat i ons;  G[ ,  [ _____] ]

Heat i ng Syst em;  G[ ,  [ _____] ]

Al ar m Syst em;  G[ ,  [ _____] ]

Di s i nf ect i on Pr ocedur es;  G[ ,  [ _____] ]
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Val ves;  G[ ,  [ _____] ]

Pi pe,  Fi t t i ngs,  Joi nt s and Coupl i ngs;  G[ ,  [ _____] ]

Joi nt  Seal ant s and Gasket s;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Manuf act ur er ' s Desi gn Anal ysi s;  G[ ,  [ _____] ]

Foundat i on Desi gn Anal ysi s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Tank I nst al l at i on;  G[ ,  [ _____] ]

Test i ng of  Val ves and Pi pi ng;  G[ ,  [ _____] ]

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

Leak Test ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Tank Coat i ng Syst em;  G[ ,  [ _____] ]

Pi pe Li ni ng and Coat i ng;  G[ ,  [ _____] ]

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

Shi ppi ng,  Handl i ng,  and St or age;  G[ ,  [ _____] ]

1. 3   QUALI TY ASSURANCE

1. 3. 1   Manuf act ur er ' s Qual i f i cat i ons

The manuf act ur er  and i nst al l er  must  demonst r at e a mi ni mum 10 year s of  
exper i ence i n t he manuf act ur i ng and const r uct i on of  [ el evat ed]  [ st andpi pe]  
[ r eser voi r ]  st eel  wat er  st or age t anks.   Manuf act ur er  must  be abl e t o 
demonst r at e exper i ence t hr ough t he desi gn and const r uct i on of  at  l east  5 
compl et ed pr oj ect s of  s i mi l ar  t ype and si ze wi t h r ef er ences wi t h cur r ent  
posi t i on,  addr ess,  and cont act  i nf or mat i on.

Pr ovi de cer t i f i ed manuf act ur er ' s desi gn anal ysi s,  det ai l  dr awi ngs,  and 
f oundat i on desi gn anal ysi s by an aut hor i zed l i censed engi neer  i n t he 
geogr aphi cal  ar ea wher e const r uct i on wi l l  t ake pl ace,  havi ng a mi ni mum 4 
year s of  exper i ence as an engi neer  knowl edgeabl e i n desi gn and anal yses of  
st eel  st or age t anks and i t s f oundat i ons.   Submi t  a cer t i f i cat e s i gned by a 
r egi st er ed pr of essi onal  engi neer ,  pr ovi di ng t he f ol l owi ng i nf or mat i on:

a.   Descr i pt i on of  t he st r uct ur al  desi gn l oadi ng condi t i ons used f or  t he 
desi gn of  ent i r e t ank i ncl udi ng t he f oundat i on.

b.   Descr i pt i on of  t he st r uct ur al  desi gn met hod and codes used i n 
est abl i shi ng t he al l owabl e st r esses and saf et y f act or s appl i ed i n t he 
desi gn.

c.   A st at ement  ver i f y i ng t hat  t he st r uct ur al  desi gn has been checked by 
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exper i enced engi neer s speci al i z i ng i n hydr aul i c st r uct ur es.

d.   A st at ement  ver i f y i ng t hat  t he det ai l  dr awi ngs have been checked by 
exper i enced engi neer s speci al i z i ng i n hydr aul i c st r uct ur es t o 
det er mi ne t hat  t hey agr ee wi t h t he desi gn cal cul at i ons i n member  
s i zes,  di mensi ons,  and f abr i cat i ng pr ocess as pr escr i bed by appl i cabl e 
AWWA,  ACI ,  and ot her  appl i cabl e st andar ds.

1. 3. 2   Wel di ng Qual i f i cat i ons

Qual i f i cat i on of  wel di ng pr ocedur es,  wel der s,  and wel di ng oper at or s must  
be i n accor dance wi t h Sect i on 8. 2 of  AWWA D100 or  AWWA D103 and 
AWS D1. 1/ D1. 1M and AWS D1. 3/ D1. 3M.

1. 3. 3   Tank Coat i ng Syst em Cer t i f i cat i ons

Coat i ng mat er i al s f or  i nt er i or  appl i cat i ons and al l  ot her  mat er i al s whi ch 
wi l l  be i n nor mal  cont act  wi t h pot abl e wat er  must  conf or m t o NSF/ ANSI  61.   
Cer t i f i cat i on by an i ndependent  t hi r d- par t y or gani zat i on t hat  al l  i nt er i or  
coat i ngs and mat er i al s t hat  come i n cont act  wi t h pot abl e wat er  must  compl y 
wi t h NSF/ ANSI  61 must  be pr ovi ded.

1. 4   SHI PPI NG,  HANDLI NG,  AND STORAGE

Del i ver  pai nt  i n unopened cont ai ner s wi t h unbr oken seal s and l abel s 
showi ng desi gnat ed name,  speci f i cat i on number ,  col or ,  di r ect i ons f or  use,  
manuf act ur er ,  and dat e of  manuf act ur e,  l egi bl e and i nt act  at  t i me of  use.   
Handl e and st or e wat er  st or age t ank syst ems,  component s,  and par t s t o 
pr event  di st or t i ons and ot her  damage t hat  coul d af f ect  t hei r  st r uct ur al ,  
mechani cal ,  or  el ect r i cal  i nt egr i t y.   Repl ace damaged i t ems t hat  cannot  be 
r est or ed t o or i gi nal  condi t i on.   St or e i t ems subj ect  t o det er i or at i on by 
exposur e t o el ement s,  i n a wel l - dr ai ned l ocat i on,  pr ot ect ed f r om weat her ,  
and accessi bl e f or  i nspect i on and handl i ng.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When r equi r ed by t he cor r osi ve nat ur e of  
st or ed wat er ,  l ack of  pr oper  mai nt enance f aci l i t i es,  
or  by c l i mat i c condi t i ons,  t hi s par agr aph wi l l  be 
modi f i ed t o pr ovi de f or  a cor r osi on al l owance per  
AWWA D100 or  AWWA D103.

The capaci t y of  t he t ank wi l l  be based on 
cal cul at i ons accor di ng t o UFC 3- 230- 01 WATER 
STORAGE,  DI STRI BUTI ON,  AND TRANSMI SSI ON.   The 
el evat i on at  t he t op of  t he f oundat i on wi l l  be not  
l ess t han 200 mm 8 i nches above t he f i ni shed gr ade.

UFC 3- 301- 01 Chapt er  5 " NON BUI LDI NG STRUCTURES"  
Sect i on 5- 3 st at es t he desi gn of  t anks f or  st or age 
must  be per  AWWA.   The desi gn l oads must  be i n 
accor dance wi t h AWWA,  ASCE 7,  I BC,  and l ocal  codes 
whi chever  cont r ol s.   Tanks f or  f i r e pr ot ect i on 
ser vi ce must  al so conf or m t o NFPA 22.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The desi gn,  f abr i cat i on,  and er ect i on of  t he [ el evat ed]  [ st andpi pe]  
[ r eser voi r ]  st eel  wat er  st or age t ank must  be i n accor dance wi t h t he 
r equi r ement s of  AWWA D100 or  AWWA D103 and ASCE 7- 16.   Submi t  desi gn 
anal yses and manuf act ur er ' s t echni cal  l i t er at ur e.

The f ol l owi ng dat a and i nf or mat i on ar e suppl i ed as a basi s f or  desi gn and 
er ect i on of  t he t ank and appur t enances:

Tank Capaci t y and Di mensi ons

a.   Top Capaci t y Level  ( TCL)       [ _____]
b.   Bot t om Capaci t y Level  ( BCL)    [ _____]
c.   Head Range                    [ _____]
d.   Di amet er                       [ _____]
e.   Tank Hei ght                    [ _____]
f .   Top of  Foundat i on El evat i on   [ _____]

Sei smi c Desi gn Cr i t er i a

a.   Sei smi c Use Gr oup             [ _____]
b.   Sei smi c I mpor t ance Fact or ,  I F [ _____]
c.   Si t e Cl ass                    [ _____]
d.   Ss [ _____]
e.   S1 [ _____]

Desi gn Wi nd Loadi ng

a.   Desi gn Wi nd Speed,  V          [ _____]
b.   Gust  Fact or ,  G                [ _____]
c.   I mpor t ance Fact or              [ _____]
d.   Exposur e Cat egor y             [ _____]

Roof  Desi gn Loadi ng

a.   Roof  Li ve Load                [ _____]
b.   Gr ound Snow Load              [ _____]

2. 1. 2   El evat ed Tank

Si zi ng and desi gn of  wel ded st eel  el evat ed t ank must  be i n accor dance wi t h 
Sect i on 4 of  AWWA D100 and AI SC 325.   The t ank must  be a [ mul t i - col umn]  
[ pedospher e]  [ f l ut ed col umn]  of  [ doubl e el l i psoi dal  t ype]  [ doubl e- cone 
t ype]  [ spher i cal  t ype]  [ spher oi dal  t ype]  [ t he st y l e shown]  [ or  as 
appr oved] .   [ The wel ded st eel  t ower  suppor t i ng t he t ank must  be 
const r uct ed of  st r uct ur al  shapes of  t he open t ype,  or  of  t ubul ar  sect i ons,  
t o per mi t  i nspect i on and pai nt i ng.   The t ower  must  be t hor oughl y br aced 
wi t h hor i zont al  st r ut s and di agonal  t i es.   The t ower  col umns may be 
ver t i cal  or  i ncl i ned as t he desi gn may r equi r e.   Mai n col umn spl i ces must  
be as f ew as possi bl e and must  be l ocat ed as near  as pr act i cabl e t o t he 
i nt er sect i on of  t he cent er l i ne of  t he st r ut s.  Spl i ce pl at es must  be wel ded 
so as t o hol d t he member s i n l i ne and t r ansmi t  any t ensi on or  shear i ng 
st r esses t o whi ch t he member s may be subj ect ed.   The connect i ons of  t he 
t ank,  wi t h t he col umns must  be made t o di st r i but e t he l oad pr oper l y over  
t he col umn sect i ons and over  t he shel l  of  t he t ank. ]   [ The si ngl e- pedest al  
suppor t i ng t he t ank must  be al l  wel ded st eel ,  cyl i ndr i cal  col umn wi t h t he 
t r ansi t i on at  t he t op and bot t om of  t he pedest al  i n accor dance wi t h 
manuf act ur er  st andar d. ]

SECTI ON 33 16 15  Page 10



2. 1. 3   [ St andpi pe] [ Reser voi r ]

The [ st andpi pe]  [ r eser voi r ]  must  have such st andar d shel l  hei ght  and 
di amet er  t hat  wi l l  meet  t he r equi r ement s f or  t he sel ect ed st andar d 
capaci t y and f or  t he hi gh- wat er  l evel  speci f i ed.   The r ange bet ween hi gh 
and l ow wat er  l evel s wi l l  be appr oxi mat el y [ _____]  mm f eet .   The 
[ st andpi pe]  [ r eser voi r ]  must  have [ col umn suppor t ed cone r oof ]  [ c l ear  span 
sel f - suppor t i ng [ cone r oof , ]  [ t or i coni cal  r oof , ]  [ umbr el l a r oof , ]  [ dome 
r oof ,  or ]  [ el l i psoi dal  r oof , ]  [ al umi num dome r oof , ]  as appr oved] .   The 
[ st andpi pe]  [ r eser voi r ]  must  be of  wel ded or  bol t ed const r uct i on desi gned 
i n accor dance wi t h AWWA D100 or  AWWA D103 and AI SC 325.

2. 1. 4   Foundat i on

Foundat i on desi gn and const r uct i on must  be i n accor dance wi t h [ Sect i on 12 
of  AWWA D100]  [ Sect i on 13 of  AWWA D103]  and ACI  318.   The f oundat i on 
desi gn must  be based on r ecommendat i ons pr ovi ded i n t he Geot echni cal  
i nvest i gat i on i ncl uded wi t h t he Cont r act  Document s.   Recommendat i ons f or  
t he f oundat i on t ype,  f oundat i on dept h,  and desi gn soi l - bear i ng pr essur e 
ar e def i ned i n t hi s r epor t .

2. 2   MATERI ALS

Pr ovi de mat er i al s conf or mi ng t o t he f ol l owi ng r equi r ement s:

2. 2. 1   St eel

Compl y wi t h desi gn r equi r ement s of  Sect i on 2 of  AWWA D100 or  Sect i on 2 of  
AWWA D103 and AI SC 325.

2. 2. 2   Shop Fabr i cat i on

Sect i on 9 of  AWWA D100 or  Sect i on 7 of  AWWA D103.

2. 2. 3   Duct i l e- I r on Pi pe

Pi pe,  f i t t i ngs,  j oi nt s and coupl i ngs f or  f l ui d conduct or s,  except  f or  
over f l ow pi pe,  must  be duct i l e- i r on pi pe and must  be ei t her  of  t he 
f ol l owi ng:

2. 2. 3. 1   Bel l - and- Pl ai n End Pi pe

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See AWWA C150/ A21. 50 or  C151 f or  t hi ckness 
desi gn of  duct i l e i r on pi pe.   Pi pi ng mat er i al s,  
ot her  t han duct i l e i r on,  conf or mi ng t o Sect i on 
33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG may be 
used when war r ant ed.

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

AWWA C150/ A21. 50 and AWWA C151/ A21. 51,  f or  not  l ess t han 1035 kPa 150 psi  
wor ki ng pr essur e,  unl ess ot her wi se shown or  speci f i ed.   Joi nt s must  be 
push- on or  mechani cal - j oi nt  conf or mi ng t o AWWA C111/ A21. 11 wi t h pr essur e 
r at i ng equi val ent  t o t hat  of  t he pi pe.   Pr ovi de st andar d t hi ckness cement  
mor t ar  l i ned i n accor dance wi t h AWWA C104/ A21. 4.
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2. 2. 3. 2   Fl anged Pi pe

Fl anged pi pes must  conf or m t o t he appl i cabl e por t i ons of  AWWA C110/ A21. 10,  
AWWA C115/ A21. 15 and AWWA C151/ A21. 51,  f or  not  l ess t han 1035 kPa 150 psi  
wor ki ng pr essur e,  unl ess ot her wi se shown or  speci f i ed.   Pi pe must  have 
f l anged ends i n accor dance wi t h AWWA C115/ A21. 15.   Pr ovi de st andar d 
t hi ckness cement  mor t ar  l i ni ng i n accor dance wi t h AWWA C104/ A21. 4.

2. 2. 4   Speci al s and Fi t t i ngs ( except  f or  over f l ow pi pe)

2. 2. 4. 1   Duct i l e- I r on wi t h Bel l - and- Pl ai n End

AWWA C110/ A21. 10 and AWWA C151/ A21. 51 f or  not  l ess t han 1035 kPa 150 psi  
wor ki ng pr essur e,  unl ess ot her wi se shown or  speci f i ed.   Pr ovi de st andar d 
t hi ckness cement  mor t ar  l i ni ng i n accor dance wi t h AWWA C104/ A21. 4.

2. 2. 4. 2   Duct i l e- I r on wi t h Fl anged Ends

AWWA C110/ A21. 10 and AWWA C151/ A21. 51 f or  not  l ess t han 1035 kPa 150 psi  
wor ki ng pr essur e unl ess ot her wi se shown or  speci f i ed.   Fi t t i ngs must  have 
f l anged ends i n accor dance wi t h AWWA C110/ A21. 10.   Pr ovi de st andar d 
t hi ckness cement  mor t ar  l i ni ng i n accor dance wi t h AWWA C104/ A21. 4.

2. 2. 4. 3   St eel  Pi pi ng

Pi pe,  ASTM A53/ A53M,  St andar d Wei ght ,  z i nc- coat ed f or  not  l ess t han 1035 
kPa 150 psi  wor ki ng pr essur e unl ess ot her wi se shown or  speci f i ed.  
Fi t t i ngs,  ASME B16. 4,  Cl ass 125,  z i nc coat ed;  or  ASME B16. 3,  Cl ass 150,  
z i nc coat ed,  t hr eaded.

2. 2. 4. 4   Joi nt s I nsi de Val ve Chamber

Al l  j oi nt s i nsi de t he val ve chamber  must  be f l anged.

2. 2. 5   Val ves

Pr ovi de al l  val ves f r om one manuf act ur er .

2. 2. 5. 1   Gat e Val ves

Gat e val ves must  be opened by t ur ni ng count er cl ockwi se.   Val ves 80 mm 3 
i nches and l ar ger  must  be st em t ype wi t h j oi nt  ends compat i bl e f or  t he 
adj oi ni ng pi pe conf or mi ng t o AWWA C500.   Val ves smal l er  t han 80 mm 3 i nches
 must  be al l  br onze and must  conf or m t o MSS SP- 80,  Type 1,  c l ass 150.   
Val ves 80 mm 3 i nches or  l ar ger  l ocat ed i n val ve chamber s must  be equi pped 
wi t h hand- oper at i ng wheel s and must  be f l anged.

2. 2. 5. 2   Rubber - Seat ed But t er f l y Val ves

Rubber - seat ed but t er f l y val ves must  be opened by t ur ni ng 
count er cl ockwi se.   Val ves must  conf or m t o AWWA C504.   Body and di sc must  
be cast  i r on,  conf or mi ng t o ASTM A48/ A48M.   Shaf t  must  be 18- 8 st ai nl ess 
st eel .   Resi l i ent  seat  must  be bonded t o t he val ve body.    But t er f l y 
val ves must  be st ai nl ess st eel  t o r ubber  seat ed,  t i ght  c l osi ng t ype.   
Fl anged- end val ves ar e r equi r ed i n val ve chamber .   Pr ovi de a uni on or  
s l eeve- t ype coupl i ng i n t he chamber  t o per mi t  r emoval .
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2. 2. 5. 3   Check Val ves

Check val ves must  conf or m t o AWWA C508 and be of  t he hor i zont al  
swi ng- check t ype,  sui t abl e f or  t he pur pose and t he oper at i ng condi t i ons.   
The body must  be cast  i r on wi t h f l anged ends wi t h pr essur e r at i ng 
equi val ent  t o t hat  of  t he connect i ng pi pe.

2. 2. 5. 4   Al t i t ude Val ve

The suppl y t o t he [ el evat ed t ank]  [ st andpi pe]  [ r eser voi r ]  must  be 
cont r ol l ed by a one- way [ _____]  mm i nch al t i t ude val ve,  aut omat i c i n 
oper at i on and accur at el y set  t o pr event  over f l ow of  t he [ el evat ed t ank]  
[ st andpi pe]  [ r eser voi r ] .   The val ve must  have f l anged ends and a heavy 
cast  i r on body,  must  be br onze f i t t ed wi t h r enewabl e cups and seat s,  and 
must  be desi gned wi t hout  met al - t o- met al  seat s.   The val ve must  be 
cushi oned when openi ng and cl osi ng t o pr event  wat er  hammer  or  shock.   
Val ves must  be pr ovi ded wi t h a t r avel  i ndi cat or  t o det er mi ne oper at i ng 
posi t i on.   Al l  necessar y r epai r s and/ or  modi f i cat i ons ot her  t han 
r epl acement  of  t he mai n val ve body must  be made possi bl e wi t hout  r emovi ng 
t he val ve f r om t he pi pel i ne.

2. 2. 6   Pr essur e Gauge

Pr essur e gauge of  t he di r ect - r eadi ng t ype,  equi pped wi t h a shut of f  cock,  
must  be pr ovi ded,  i n t he val ve chamber ,  on t he t ank si de and on t he 
di schar ge si de of  t he check or  al t i t ude val ve.   Gauges must  have 150 mm 6 
i nch di al s,  must  be st em mount ed,  and must  conf or m t o ASME B40. 100.   
Accur acy of  gauges must  be Gr ade A or  bet t er .   Gauges must  be cal i br at ed i n
 kPa and psi  psi  i n not  mor e t han10 kPa and psi  2 psi  i ncr ement s f r om 0 t o 
350 kPa and 0 t o 50 psi  0 t o 50 psi  i n excess of  t he nor mal  oper at i ng 
pr essur e at  t he t ank.

2. 2. 7   Joi nt  Seal ant s and Gasket s

The l ap j oi nt  seal ant  must  be a one component ,  moi st ur e cur ed,  
pol yur et hane compound i n accor dance wi t h Sect i on 4. 10 of  AWWA D103.  The 
seal ant  must  be sui t abl e f or  cont act  wi t h pot abl e wat er  must  compl y wi t h 
NSF/ ANSI  61.   Neopr ene gasket s and t ape t ype seal er  must  not  be used i n 
l i qui d cont act i ng sur f aces.

2. 3   ASSEMBLI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng t ank accessor i es and assembl i es 
must  be coor di nat ed f or  t he speci f i c  t ype of  t ank 
bei ng speci f i ed.   Ot her  component s may need t o be 
i ncl uded based on ser vi ce,  mai nt enance,  and 
oper at i onal  needs of  t he f aci l i t y .

Adequat e accessi bi l i t y  must  be pr ovi ded t o t he 
ext er i or  of  t he t ank f or  mai nt enance,  i nspect i on and 
pai nt i ng.  Thi s may i ncl ude i t ems such as wal kways,  
saf et y r ai l i ng,  t i e- of f  anchor s f or  scaf f ol di ng or  
r ope i nspect i ons.

Adequat e access,  vent i l at i on,  and suppor t i ng 
accessor i es t o t he i nt er i or  of  t ank must  be pr ovi ded 
t o f aci l i t at e t ank mai nt enance,  i nspect i on,  
pai nt i ng,  and f or  sani t i z i ng and cl eani ng f or  
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envi r onment al  cont ami nat i on such as Legi onel l a.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 3. 1   Tank Accessor i es

Sect i on [ 5] [ 7]  of  AWWA D100 or  Sect i on 7 of  AWWA D103 and as speci f i ed.   
Addi t i onal  r equi r ement s f or  accessor i es ar e as f ol l ows:

2. 3. 1. 1   St eel  Ri ser

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The mi ni mum r i ser  di amet er  must  be 910 mm 36 
i nches i n l ocal i t i es wher e f r eezi ng t emper at ur es 
occur .  Ri ser  di amet er  equal  t o or  gr eat er  t han 36 
i nches must  have a manhol e l ocat ed 3 f eet  above t he 
base.

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

Cent er  st eel  r i ser  must  conf or m t o Sect i on 5. 1 of  AWWA D100 must  not  be 
l ess t han [ _____]  mm i nches i n di amet er .   A saf et y gr i l l  must  be pr ovi ded 
at  t he t op of  t he r i ser  wi t h an 18 i nch by 18 i nch hi nged door .   [ A 
mi ni mum 18 x 24 i nch el l i pt i cal  access manhol e must  be pr ovi ded 
appr oxi mat el y 3 f eet  above t he base of  t he wet  r i ser .   The hat ch must  open 
i nwar d. ]

2. 3. 1. 2   Roof  Hat ches

Pr ovi de t wo access hat ches 180 degr ees apar t  on t he r oof  of  t he t ank.   One 
hat ch must  be 30 i nch di amet er  and al l ow access f r om t he r oof  t o t he 
i nt er i or  of  t he t ank.   The hat ch wi l l  be hi nged and equi pped wi t h a hasp 
f or  l ocki ng.   The hat ch cover  must  have a 2 i nch downwar d edge.   The 
second hat ch wi l l  be 24 i nch di amet er  and f l anged wi t h a r emovabl e cover  
so const r uct ed t hat  an exhaust  f an may be connect ed f or  vent i l at i on dur i ng 
i nspect i on,  mai nt enance,  pai nt i ng,  and cl eani ng oper at i ons.   The openi ngs 
must  have a mi ni mum 4 i nch cur b

2. 3. 1. 3   Tank Vent

Cl og r esi st ant  t ank vent  must  be cent r i cal l y l ocat ed on t he t ank r oof  
above t he maxi mum wei r  cr est  el evat i on.   The vent  must  conf or m t o Sect i on 
5. 5 or  7. 5 of  AWWA D100 or  Sect i on 7. 7 of  AWWA D103.   The t ank vent  must  
have an i nt ake and r el i ef  capaci t y suf f i c i ent  t o ensur e t hat  excessi ve 
pr essur e or  vacuum,  ei t her  ent er i ng or  l eavi ng t he t ank,  wi l l  not  be 
devel oped dur i ng maxi mum f l ow r at e.   The vent  wi l l  be t ank manuf act ur er ' s 
st andar d mushr oom t ype const r uct ed wi t h cor r osi on r esi st ant  scr een t o 
pr event  t he i ngr ess of  wi nd dr i ven debr i s,  i nsect s,  bi r ds and ani mal s.   
The vent  must  be desi gned t o ensur e f ai l - saf e oper at i on i n t he event  t hat  
scr een f r ost s over  or  ot her wi se cl ogged and t he bot t om of  t he scr een must  
be suf f i c i ent l y el evat ed f or  snow consi der at i on i n t he ar ea

2. 3. 1. 4   Over f l ow

The over f l ow f or  t he t ank must  consi st  of  an over f l ow wei r  box and [ st ub 
over f l ow]  [ out s i de dr op pi pe,  adequat el y suppor t ed and]  capabl e of  
di schar gi ng at  a r at e of  [ _____]  L/ second gpm wi t h [ _____]  mm i nches of  
head [ ,  wi t hout  t he wat er  l evel  exceedi ng [ _____] ] .   [ The t op of  t he wei r  
must  be [ _____]  mm i nches bel ow [ _____] . ]   [ The wei r  must  be l ocat ed as 
i ndi cat ed. ]   The [ st ub over f l ow must  be st eel ,  ASTM A53/ A53M or  equal ,  
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must  pr oj ect  at  l east  12 i nches f r om t he shel l ,  and must  be f i t t ed wi t h a 
scr een]  [ over f l ow pi pe must  be st eel ,  ASTM A53/ A53M or  equal ,  and must  
t er mi nat e 300 t o 600 mm 1 t o 2 f eet  above gr ade not  t o be obst r uct ed by 
snow or  gr ound cl ut t er  and must  be f i t t ed wi t h a f l apper  val ve or  cour se 
cor r osi on- r esi st ant  scr een t o pr event  i ngr ess of  ani mal s and i nsect s] .

2. 3. 1. 5   Shel l  Access Manhol es

Number ,  t ype,  l ocat i on,  and si ze of  manhol es must  be as shown on t he 
dr awi ngs.

2. 3. 1. 6   Pi pe Connect i ons

Number ,  t ype,  l ocat i on,  l oad,  and si ze of  pi pe connect i ons must  be as 
shown on t he dr awi ngs.   I nl et  pi pe connect i ons t o ext end [ _____]  mm i nches 
above t ank bot t om and must  be pr ovi ded wi t h def l ect or s as shown on t he 
dr awi ngs.   Out l et  pi pe connect i ons t o ext end [ _____]  mm i nches above t ank 
bot t om and must  be pr ovi ded wi t h vor t ex br eaker s as shown on t he 
dr awi ngs.   Pi pe connect i ons t o t he t ank must  i ncl ude a f l exi bl e coupl i ng 
out si de t he t ank t o al l ow f or  di f f er ent i al  movement .   Pi pe connect i ons 
t hr ough t he shel l  must  i ncl ude pr ot ect i on f r om f r eezi ng and vandal i sm.   
Pi pi ng must  al l ow f or  di f f er ent i al  movement  when t he t ank i s f i l l ed and 
dr ai ned.   Speci al  f l exi bl e,  ext endabl e connect i ons must  be pr ovi ded f or  
t anks subj ect  t o sei smi c l oads.

2. 3. 1. 7   Ladder s,  Pl at f or ms,  and Saf et y Devi ces

Ladder s,  pl at f or ms,  and saf et y devi ces must  be pr ovi ded i n accor dance wi t h 
Sect i ons 7. 4 of  AWWA D100 or  Sect i ons 7. 4 and 7. 5 of  AWWA D103.   Locat i on 
of  l adder s must  be as shown on t he dr awi ngs.   Sect i ons 7. 4 of  AWWA D100 
and Sect i ons 7. 4 and 7. 5 of  AWWA D103 r epr esent  t he mi ni mum r equi r ement .   
I n addi t i on,  saf et y cage,  r est  pl at f or ms,  r oof  pl at f or ms,  r oof  l adder  
handr ai l s,  and ot her  saf et y devi ces must  be pr ovi ded as r equi r ed by 
f eder al  or  l ocal  l aws or  r egul at i ons.

2. 3. 1. 8   Bal coni es

Pr ovi de a bal cony a mi ni mum of  600 mm 2 f eet  wi de wi t h a st andar d guar d 
r ai l i ng.   Pr ovi de a st r uct ur al  st eel  r ai l i ng wi t h a t op r ai l  1050 mm 42 
i nches above bal cony pl at f or m wi t h an i nt er medi at e r ai l  hal f way bet ween.   
Guar d r ai l  must  be capabl e of  wi t hst andi ng a f or ce of  888 N 200 pounds 
appl i ed i n any di r ect i on.   I nst al l  a st eel  t oe boar d wi t h mi ni mum hei ght  of
 100 mm 4 i nches.   Bot t om of  t oe boar d must  be a maxi mum 6 mm 1/ 4 i nch 
f r om pl at f or m t op.   Ext end guar d r ai l  and t oe boar d ent i r e l engt h of  
bal cony except  wher e access openi ngs ar e r equi r ed.   For  bal cony f l oor s use 
di amond pl at es a mi ni mum of  6 mm 1/ 4 i nch t hi ck,  punched or  dr i l l ed f or  
dr ai nage.   [ Equi p access openi ngs i n guar d r ai l  wi t h a gat e whi ch c l oses 
aut omat i cal l y. ]   Hat ches t hr ough bal cony f l oor  must  be count er bal anced or  
ot her wi se ar r anged t o open f r om bel ow.

2. 3. 2   Val ve Chamber

Val ve chamber  must  be suf f i c i ent l y l ar ge t o house al l  cont r ol  val ves and 
f i t t i ngs;  and al l ow f or  unobst r uct ed mai nt enance and r epl acement .   Pi pes,  
val ves,  and f i t t i ngs must  be suppor t ed on concr et e bl ocks wher e 
necessar y.   The val ve chamber  must  be const r uct ed t o pr ovi de not  l ess t han 
[ _____]  mm f eet  of  cover  over  t he pi pes.   The val ves and f i t t i ngs must  
ext end f r om t he [ st andpi pe]  [ r eser voi r ]  [ r i ser  pi pe]  connect i on t o a poi nt  
one l engt h of  pi pe out si de t he val ve chamber  wal l s on t he mai n or  f eed 

SECTI ON 33 16 15  Page 15



l i ne t o t he [ el evat ed t ank]  [ st andpi pe]  [ r eser voi r ] ;  t he dr ai n l i ne wi l l  
be car r i ed t o an out l et  as i ndi cat ed on t he dr awi ngs.   The access manhol e 
must  be not  l ess t han 760 mm 30 i nches i n di amet er .

2. 3. 3   Anchor s f or  [ St andpi pe]  [ Reser voi r s]

The f ol l owi ng r equi r ement s must  be met :

a.   An adequat e number  of  anchor s desi gned t o pr event  over t ur ni ng f or  t he 
maxi mum desi gn upl i f t  f or ces on t he [ st andpi pe]  [ r eser voi r ]  must  be 
i nst al l ed.   I f  anchor  bol t s ar e used,  t he nomi nal  di amet er  must  not  be 
l ess t han 25 mm one i nch,  pl us a cor r osi on al l owance of  at  l east  6 mm 
1/ 4 i nch on t he di amet er .   I f  anchor  st r aps ar e used,  t hey must  be 
pr e- t ensi oned bef or e wel di ng t o t he t ank shel l .

b.   The anchor  bol t s must  be a r i ght  angl e bend,  hook,  or  pl at e washer ,  
whi l e anchor  st r aps must  have onl y a pl at e wel ded t o t he bot t om.  The 
anchor s must  be i nser t ed i nt o t he f oundat i on t o r esi st  t he comput ed 
upl i f t .

c.   At t achment  of  anchor s t o t he shel l  must  not  add si gni f i cant  l ocal i zed 
st r esses t o t he shel l .   The met hod of  at t achment  must  consi der  t he 
ef f ect s of  def l ect i on and r ot at i on of  t he t ank shel l .   Anchor s must  
not  be at t ached t o t he t ank bot t om.   At t achment  of  t he anchor  bol t s t o 
t he shel l  must  be t hr ough st i f f ened chai r - t ype assembl i es or  anchor  
r i ngs of  adequat e s i ze and hei ght .

2. 3. 4   Hi gh and Low Wat er  Level  Al ar m Syst em

Pr ovi de hi gh and l ow l evel  devi ces f or  al ar m moni t or i ng and an 
i nt er medi at e devi ce f or  t ank wat er  l evel  st at us.   Al l  t hr ee wat er  l evel s 
must  be i ndi cat ed by t hei r  r espect i ve pi l ot  l i ght s;  gr een f or  hi gh,  amber  
f or  i nt er medi at e and r ed f or  l ow wat er  l evel s,  and a buzzer  f or  l ow and 
hi gh wat er  l evel s.   Buzzer  and t he r espect i ve pi l ot  l i ght s at  hi gh and l ow 
wat er  l evel s must  be ener gi zed whi l e t he hi gh or  l ow wat er  l evel  pi l ot  
devi ce i s act uat ed.   Depr essi ng a s i l enci ng but t on must  s i l ence t he buzzer  
i ndi cat i ng t he wat er  l evel  and must  r emai n i n OFF condi t i on.   The pi l ot  
l i ght  must  r emai n ener gi zed.   Reset t i ng t he pi l ot  l i ght  must  de- ener gi ze 
t he pi l ot  l i ght  and r el ease t he buzzer  f r om i t s seal ed- of f  condi t i on.

2. 3. 5   Heat i ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wat er  t anks subj ect  t o f r eezi ng ( t anks t hat  
pr i mar i l y ser ve f i r e pr ot ect i on syst ems and t hose 
wher e t he dai l y consumpt i on i s smal l )  must  be 
pr ovi ded wi t h heat i ng f aci l i t i es i n accor dance wi t h 
NFPA 22.   The heat i ng syst em must  be of  such 
capaci t y t hat  t he t emper at ur e of  t he col dest  wat er  
i n t he t ank or  t ank r i ser ,  or  bot h,  i s  mai nt ai ned at  
or  above 5. 6 degr ees C 42 degr ees F dur i ng t he 
col dest  weat her .

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

Pr ovi de t ank heat i ng t o compl y wi t h NFPA 22 and wi t h capaci t y t o mai nt ai n 
5. 6 degr ees C 42 degr ees F at  al l  t i mes i ncl udi ng col dest  t emper at ur es and 
l owest  consumpt i on.
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2. 4   COATI NGS

2. 4. 1   Tank Coat i ng Syst em f or  Wel ded Tanks

Pr ovi de ext er i or  coat i ng syst ems conf or mi ng t o Sect i on 09 97 13. 27 HI GH 
PERFORMANCE COATI NG FOR STEEL STRUCTURES and i nt er i or  coat i ng syst ems 
conf or mi ng t o Sect i on 09 97 13. 16 I NTERI OR COATI NG OF WELDED STEEL WATER 
TANKS.

2. 4. 2   Tank Coat i ng Syst em f or  Bol t ed Tanks

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Bol t ed t anks ar e f act or y coat ed,  i nt er i or  and 
ext er i or .   No f i el d pai nt i ng i s needed ot her  t han 
r epai r  t o damaged ar eas.   Wher e cat hodi c pr ot ect i on 
wi l l  be i nst al l ed,  el ect r i cal  cont i nui t y must  be 
est abl i shed acr oss t he bol t ed j oi nt s t o ensur e 
pr oper  cat hodi c pr ot ect i on syst em oper at i on

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

As suppl i ed by t he manuf act ur er .

2. 5   CONCRETE WORK

Concr et e wor k must  conf or m t o Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 6   CHLORI NE

AWWA B300 f or  hypochl or i t es or  AWWA B301 f or  l i qui d chl or i ne,  mi xed wi t h 
wat er  t o gi ve t he sol ut i ons r equi r ed i n AWWA C652.

PART 3   EXECUTI ON

3. 1   FOUNDATI ONS

Foundat i ons f or  t he [ st andpi pe]  [ r eser voi r ]  [ t ank col umns and r i ser ]  and 
f or  t he val ve chamber  must  be const r uct ed of  concr et e,  r ei nf or ced wher e 
necessar y,  and desi gned i n accor dance wi t h Sect i ons 12 and 13. 7 of  
AWWA D100 or  Sect i ons 13 and 14. 5 of  AWWA D103 f or  ear t h wi t h a bear i ng 
val ue of  [ _____]  MPa psf ,  at  el evat i on [ _____] ,  and const r uct ed i n 
conf or mance wi t h t he appl i cabl e r equi r ement s of  Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE,  except  as shown or  speci f i ed her ei n.   A Type 1 or  
Type 2 f oundat i on per  AWWA D100 or  AWWA D103 must  be pr ovi ded f or  t he 
[ st andpi pe]  [ r eser voi r ] .

3. 2   EXCAVATI NG,  FI LLI NG,  AND GRADI NG

Excavat i ng,  f i l l i ng,  and gr adi ng must  conf or m t o t he appl i cabl e 
r equi r ement s of  Sect i on 31 00 00 EARTHWORK.

3. 3   CATHODI C PROTECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Eval uat e need f or  cat hodi c pr ot ect i on on an 
i ndi v i dual  pr oj ect  basi s.

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

Cat hodi c pr ot ect i on must  be pr ovi ded,  conf or mi ng t o Sect i on 26 42 15 
CATHODI C PROTECTI ON SYSTEM FOR THE I NTERI OR OF STEEL WATER TANKS.
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3. 4   LI GHTNI NG PROTECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Eval uat e need f or  l i ght ni ng pr ot ect i on on an 
i ndi v i dual  pr oj ect  basi s.

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

Li ght ni ng pr ot ect i on must  be pr ovi ded,  conf or mi ng t o Sect i on 26 41 00 
LI GHTNI NG PROTECTI ON SYSTEM.

3. 5   OBSTRUCTI ON LI GHTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Obst r uct i on l i ght i ng wi l l  be i ncl uded i n t he 
cont r act  speci f i cat i ons onl y when r equi r ed and wi l l  
be det ai l ed on t he dr awi ngs,  i n accor dance wi t h UFC 
3- 535- 01 or  FAA AC 70/ 7460- 1.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Obst r uct i on l i ght i ng must  be pr ovi ded and i nst al l ed as shown,  and must  
conf or m t o Sect i on 26 56 20 AI RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL 
NAVI GATI ON AI DS and FAA AC 150/ 5345- 43.

3. 6   TANK I NSTALLATI ON

Submi t  det ai l ed er ect i on dr awi ngs,  bef or e pr oceedi ng wi t h any 
f abr i cat i on.   Compl et e dr awi ngs wi t h det ai l s of  st eel ,  pi pi ng and val ve 
i nst al l at i on,  and concr et e wor k,  and of  t he assembl i ng of  i t ems r equi r ed 
f or  t he t ot al  i nst al l at i on.   Use st andar d wel di ng symbol s i n accor dance 
wi t h AWS D1. 1/ D1. 1M and AWS D1. 3/ D1. 3M.   Det ai l s of  wel ded j oi nt s 
r ef er enced on t he dr awi ngs must  be i ncl uded.   Tank i nst al l at i on must  be i n 
accor dance wi t h t he f ol l owi ng r equi r ement s:

3. 6. 1   Wel di ng

Sect i on 8 of  AWWA D100 or  AWWA D103 and AWS D1. 1/ D1. 1M and AWS D1. 3/ D1. 3M.

3. 6. 2   Er ect i on

Sect i on 10 of  AWWA D100 or  AWWA D103 and i n accor dance wi t h manuf act ur er ' s 
pr ocedur es usi ng f act or y t r ai ned and cer t i f i ed er ect or s.

3. 6. 3   I nspect i ons and Test i ng

Tank i nspect i on and t est i ng must  be i n accor dance wi t h Sect i on 11 of  
AWWA D100 AWWA D103.   Mi l l  and shop i nspect i ons [ ar e not  r equi r ed]  [ ar e 
r equi r ed and must  be per f or med by an appr oved commer ci al  i nspect i on 
agency] .   Per f or m t he r adi ogr aphi c i nspect i ons of  t he wel ded t ank shel l ,  
t he hydr ost at i c t est  and t he vacuum box l eak t est  of  t he t ank bot t om.   
Fi nal  hydr ost at i c and l eak t est s must  be per f or med bef or e pai nt i ng of  
wel ded t anks.

3. 7   PI PI NG I NSTALLATI ON ( EXCEPT FOR OVERFLOW PI PI NG)

3. 7. 1   Gener al  Gui del i nes

Wher e det ai l s of  f abr i cat i on or  i nst al l at i on ar e not  shown on t he 
dr awi ngs,  i nst al l at i on must  conf or m t o Sect i on 1 and 4
 of  AWWA C600.
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3. 7. 2   Test i ng of  Val ves and Pi pi ng

Af t er  t he [ el evat ed t ank]  [ st andpi pe]  [ r eser voi r ]  has been er ect ed and t he 
val ves and pi pi ng i nst al l ed,  and bef or e f i el d pai nt i ng i s begun,  t he 
val ves and pi pi ng must  be hydr ost at i cal l y t est ed i n accor dance wi t h 
Sect i on 5 of  AWWA C600.   Submi t  each coat i ng manuf act ur er ' s t echni cal  
dat a,  appl i cat i on i nst r uct i ons,  Saf et y Dat a Sheet s ( SDS) ,  and cer t i f i cat e 
f or  compl i ance f or  VOC cont ent .   Submi t  copi es of  t he f ol l owi ng t est  
r esul t s:   

a.   Manuf act ur er ' s mi l l  t est  r epor t s f or  pl at e mat er i al .

b.   Mi l l  and shop i nspect i ons by a commer ci al  i nspect i on agency.

c.   Af t er  accept ance of  t he st r uct ur e,  t he r adi ogr aphi c f i l m and t est  
segment s.

At  t he concl usi on of  t he wor k,  a wr i t t en r epor t  cover i ng t he hydr ost at i c 
t est  and cer t i f y i ng t hat  t he wor k was i nspect ed i n accor dance wi t h Sect i on 
11. 2. 1 of  AWWA D100.

Repl ace wi t h sound mat er i al  any def ect i ve mat er i al  di scl osed by t he 
pr essur e t est ;  t he t est  must  be r epeat ed unt i l  t he t est  r esul t s ar e 
sat i sf act or y.

3. 7. 3   Pi pe Li ni ng and Coat i ng of  Under gr ound Duct i l e- I r on Pi pi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Appendi x A of  AWWA C105/ A21. 5 wi l l  be 
ut i l i zed i n det er mi ni ng whet her  pol yet hyl ene 
encasement  shoul d be used.

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

Pol yet hyl ene encasement  i n accor dance wi t h AWWA C105/ A21. 5 of  under gr ound 
duct i l e- i r on pi pi ng must  be pr ovi ded i n addi t i on t o cement - mor t ar  l i ni ng.

3. 7. 4   Pl uggi ng Ends

Cap or  pl ug pi pe ends l ef t  f or  f ut ur e connect i ons as di r ect ed.

3. 8   PAI NTI NG AND COATI NG OF TANK

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Some st at e and l ocal  envi r onment al  agenci es 
have enact ed envi r onment al  r egul at i ons t hat  may 
r est r i ct  t he appl i cat i on of  some coat i ng syst ems.   
Cont ent  of  t he r egul at i ons var i es wi del y.   The 
desi gner  must  cont act  t he appr opr i at e st at e and 
l ocal  aut hor i t i es t o det er mi ne i f  t he pai nt  syst ems 
ar e accept abl e.   I f  t hese syst ems ar e not  
accept abl e,  t he desi gner  must  det er mi ne t he best  
accept abl e syst em and r evi se t hi s speci f i cat i on 
accor di ngl y.   However ,  any devi at i on f r om t hi s 
speci f i cat i on and AWWA St andar ds must  be submi t t ed 
wi t h j ust i f i cat i on t o CEMP- ET f or  appr oval .

I f  t he t ank const i t ut es an obst r uct i on t o ai r  
navi gat i on,  t he pai nt  syst em appl i ed t o t he ext er i or  
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of  t he t ank wi l l  be an or ange and whi t e pat t er n per  
AC 70/ 7460- 1M and UFC 2- 26- 04 and UFC 3- 535- 01.

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

Each coat i ng manuf act ur er ' s t ank coat i ng syst em t echni cal  dat a,  
appl i cat i on i nst r uct i ons,  SDS,  and cer t i f i cat e f or  compl i ance f or  VOC 
cont ent  must  be submi t t ed t o t he Cont r act i ng Of f i cer .   Appl i cat i on,  cur i ng 
t i me,  mi xi ng and t hi nni ng of  t he coat i ng mat er i al s must  be i n st r i ct  
accor dance wi t h t he manuf act ur er s i nst r uct i ons.   The use of  t hi nner s must  
not  al t er  t he r equi r ed mi ni mum dr y t hi ckness or  adver sel y af f ect  t he VOC 
cont ent .

3. 8. 1   Ext er i or  Sur f aces ( Wel ded Tanks)

Pr ovi de an ext er i or  coat i ng syst em conf or mi ng t o Sect i on 09 97 13. 27 HI GH 
PERFORMANCE COATI NG FOR STEEL STRUCTURES.

3. 8. 2   I nt er i or  Sur f aces ( Wel ded Tanks)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sect i on 09 97 13. 16 Par t  2 i dent i f i es t he 
i nt er i or  coat i ng syst em f or  bot h pot abl e and 
non- pot abl e wat er  t anks as one based on mi l i t ar y 
speci f i cat i on MI L- DTL- 24441.   Thi s syst em may be 
used wher e t he ambi ent  t emper at ur es ar e above 10 
degr ees C 50 degr ees F.   Ther e ar e cur r ent l y no 
pr oduct s l i s t ed as meet i ng t he NSF/ ANSI  61 on t he 
NSF/ ANSI  dat abase f or  pot abl e wat er  appl i cat i ons but  
t he navy has i nt er nal l y appr oved speci f i c  bat ches.   
A second opt i on f or  pot abl e wat er  t anks al l ows any 3 
coat  epoxy pol yami de coat i ng syst em havi ng NSF/ ANSI  
61 appr oval .   The speci f i er  may opt  t o edi t  t hi s 
par agr aph by r ef er enci ng mi l i t ar y speci f i cat i on 
MI L- PRF- 23236.   Cl ass 9 of  t hi s speci f i cat i on i s 
dedi cat ed t o pot abl e or  f r eshwat er  but  not  seawat er  
t anks and has sever al  pr oduct s on t he QPL l i s t i ng.   
By speci f y i ng Cl ass 9/ 18 an al t er nat e hi gh bui l d 
coat i ng syst em can be obt ai ned t hat  i s appl i ed usi ng 
pl ur al  component  appl i cat i on equi pment .   Pl ur al  
component  syst ems can t ypi cal l y be appl i ed at  qui t e 
l ow t emper at ur es and cur e r api dl y al l owi ng t anks t o 
be put  i nt o ser vi ce qui ckl y however ,  t hey r equi r e 
speci al i zed equi pment  and t r ai ni ng t hat  may not  be 
avai l abl e f r om smal l  busi ness cont r act or s.   
Per f or mance of  t he above MI L- PRF- 23236 syst ems i s 
consi der ed si mi l ar  t o t he MI L- DTL- 24441 syst em.   
When MI L- PRF- 23236 syst ems ar e speci f i ed t he 
cont r act  shoul d r equi r e t hey be appl i ed at  a mi ni mum 
as 2 coat  syst ems and t hat  t hey be appl i ed i n st r i ct  
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

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

Pr ovi de an i nt er i or  coat i ng syst em conf or mi ng t o Sect i on 09 97 13. 16 
I NTERI OR COATI NG OF WELDED STEEL WATER TANKS.

3. 8. 3   Bol t ed Tanks

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   AWWA D103 Sect i on 12 i dent i f i es coat i ng 
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syst ems t hat  ar e appl i ed i n t he manuf act ur er ' s own 
f aci l i t i es.   Per f or mance and cost  of  t he var i ous 
syst ems var i es s i gni f i cant l y.   The speci f i er  shoul d 
sel ect  t he syst em t hat  i s most  appr opr i at e f or  t he 
speci f i c  appl i cat i on.   Gal vani zed coat i ngs ar e 
di sal l owed when t he st or ed wat er  i s cor r osi ve.   
Gl ass coat i ngs t ypi cal l y pr ovi de t he l ongest  ser vi ce 
l i f e but  ar e onl y avai l abl e as t he manuf act ur er ' s 
st andar d col or  on bot h t he i nt er i or  and ext er i or  of  
t he t ank.   Ther moset  l i qui d suspensi on coat i ngs 
al l ow t he gr eat est  sel ect i on of  ext er i or  col or s.

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

The sur f aces of  bot h t he i nt er i or  and ext er i or  of  t he t ank must  be coat ed 
i n accor dance wi t h [ Sect i on 12. 3,  Gal vani zed Coat i ngs] [ Sect i on 12. 4,  Gl ass 
Coat i ngs] [ Sect i on 12. 5,  Ther moset  Li qui d Suspensi on Coat i ngs] [ Sect i on 
12. 6,  Ther moset  Powder  Coat i ngs]  of  AWWA D103.   Col or  must  be [ as 
i ndi cat ed]  [ as appr oved] .   Coat i ng damage dur i ng t r anspor t at i on and 
const r uct i on must  be r epai r ed per  manuf act ur er ' s r ecommendat i ons.

3. 9   DI SI NFECTI ON

The [ el evat ed t ank]  [ st andpi pe]  [ r eser voi r ]  and connect i ng l i nes t her et o 
must  be di s i nf ect ed wi t h chl or i ne bef or e bei ng pl aced i n oper at i on.

3. 9. 1   Tank

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n ar eas subj ect  t o r egul at i ons whi ch ar e 
mor e st r i ngent  t han r equi r ement s cont ai ned i n AWWA 
C652,  t he l ocal  r equi r ement  wi l l  appl y and wi l l  be 
speci f i ed.

AWWA C652 cover s t hr ee met hods f or  di s i nf ect i on.   
Typi cal l y,  onl y one met hod wi l l  be used f or  a gi ven 
st or age f aci l i t y  di s i nf ect i on,  but  combi nat i ons of  
t he met hods may be used.   The t hr ee met hods ar e:

1.   Chl or i nat i on of  t he f ul l  st or age f aci l i t y  such 
t hat  t he end of  t he appr opr i at e r et ent i on per i od t he 
wat er  wi l l  have a f r ee chl or i ne r esi dual  of  not  l ess 
t han 10 mg/ L.

2.   Spr ayi ng or  pai nt i ng of  al l  s t or age f aci l i t y  
wat er  cont act  sur f aces wi t h a sol ut i on of  200 mg/ L 
avai l abl e chl or i ne.

3.   3.   Two- st ep pr ocess of  chl or i nat i ng t he bot t om 
por t i ons of  t he st or age f aci l i t y  wi t h 50 mg/ L f r ee 
chl or i ne f ol l owed by f i l l i ng t o t he over f l ow wi t h 
pot abl e wat er  t o be hel d not  l ess t han a per i od of  
24 hour s.

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

[ Af t er  coat i ng syst em has been cur ed,  i nspect ed,  and appr oved cur ed,  r i nse 
t ank wi t h pot abl e wat er . ]  Af t er  f l ushi ng,  t he [ el evat ed t ank]  [ st andpi pe]  
[ r eser voi r ]  must  be di s i nf ect ed i n accor dance wi t h [ AWWA C652]  [ Met hod 1]  
[ Met hod 2]  [ or ]  [ Met hod 3] .   Af t er  t he chl or i nat i on pr ocedur e i s compl et ed 
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and bef or e t he st or age f aci l i t y  i s  pl aced i n ser vi ce,  t he Cont r act i ng 
Of f i cer  wi l l  col l ect  sampl es of  wat er  i n pr oper l y st er i l i zed cont ai ner s 
f or  bact er i ol ogi cal  t est i ng f r om t he f ul l  f aci l i t y  i n accor dance wi t h 
Sect i on 5 of  AWWA C652.   The t ank wi l l  not  be accept ed unt i l  sat i sf act or y 
bact er i ol ogi cal  r esul t s have been obt ai ned.

3. 9. 2   Pi pi ng

The val ves and pi pi ng must  be di s i nf ect ed i n accor dance wi t h Sect i on 
33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG.

        - -  End of  Sect i on - -
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