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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  syst ems t o t r ansf er  vol at i l e 
compounds f r om a wat er  st r eam t o an ai r  st r eam.

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 gui de speci f i cat i on cover s ai r  st r i pper s 
f or  r emoval  of  vol at i l e subst ances f r om wat er .   
Ref er  t o Desi gn Gui de ( DG)  1110- 1- 3 Ai r  St r i ppi ng.

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

1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he Cont r act or  i s r equi r ed t o t r eat  wat er ,  
as wel l  as t o f ur ni sh t he equi pment ,  measur ement  and 
payment  and uni t  pr i c i ng may be necessar y t o cover  
t r eat ment  cost s.

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

SECTI ON 02 62 13. 00 10  Page 4



Det er mi ne measur ement  and payment  and uni t  pr i ces f or  quant i t i es of  wat er  
t r eat ed ( i f  appl i cabl e)  i n accor dance wi t h t he Bi d Schedul e.

1. 2   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 SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

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

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C653 ( 2020)  Di s i nf ect i on of  Wat er  Tr eat ment  
Pl ant s

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

AWWA D102 ( 2021)  Coat i ng St eel  Wat er - St or age Tanks

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

AWWA D120 ( 2019)  Ther moset t i ng Fi ber gl ass- Rei nf or ced 
Pl ast i c Tanks

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

MSS SP- 25 ( 2018)  St andar d Mar ki ng Syst em f or  Val ves,  
Fi t t i ngs,  Fl anges and Uni ons

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

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
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El ect r i cal  Code

U. S.  DEPARTMENT OF DEFENSE ( DOD)

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

1. 3   ADMI NI STRATI VE REQUI REMENTS

1. 3. 1   [ Pr e- I nst al l at i on Meet i ngs]  [ Par t ner i ng Conf er ence]

Par t i c i pat i on by t he Cont r act or  i n t he [ Pr e- i nst al l at i on] [ Par t ner i ng]  
conf er ence i s [ r equest ed] [ r equi r ed]  by t he Cont r act i ng Of f i cer .   Ensur e 
t hat  al l  of  t he i nvol ved subcont r act or s,  suppl i er s,  and manuf act ur er s ar e 
r epr esent ed.   Fur ni sh t o t he Cont r act i ng Of f i cer  t he dat e and t i me of  t he 
conf er ence f or  appr oval .

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- 02 Shop Dr awi ngs

Pr ocess Fl ow Di agr ams

Pr ocess and I nst r ument at i on Di agr am ( P&I D)

I nst al l at i on dr awi ngs

SD- 03 Pr oduct  Dat a

Ai r  St r i ppi ng Syst em

Qual i f i cat i ons

Fi el d Tr ai ni ng

Fr amed I nst r uct i ons

Spar e Par t s

SD- 05 Desi gn Dat a

Cal cul at i ons

Foundat i ons

SD- 06 Test  Repor t s

Test s

SD- 07 Cer t i f i cat es

Manuf act ur er ' s Repr esent at i ve

Mat er i al s and Equi pment

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

Ai r  St r i ppi ng Syst em

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

Ai r  St r i ppi ng Syst em

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

Ai r  St r i ppi ng Syst em

Mai nt enance

1. 5   QUALI TY CONTROL

1. 5. 1   Qual i f i cat i ons

Submi t  qual i f i cat i ons of  t he i nst al l er ,  suppl i er ' s r epr esent at i ve,  and t he 
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peopl e l i s t ed i n t he f ol l owi ng subpar agr aphs.

1. 5. 1. 1   Const r uct or

A mi ni mum of  [ 2] [ 3] [ 5] [ _____]  year s '  exper i ence i n t he const r uct i on of  
wat er  t r eat ment ,  wast ewat er  t r eat ment ,  and/ or  i ndust r i al  wast ewat er  
t r eat ment  and/ or  i ndust r i al  wast ewat er  pr et r eat ment  pl ant s i s r equi r ed f or  
t he Const r uct or  t o be consi der ed qual i f i ed.

1. 5. 1. 2   Manuf act ur er ' s Repr esent at i ve

Pr ovi de t he ser vi ces of  a manuf act ur er ' s f i el d r epr esent at i ve who i s 
exper i enced i n t he i nst al l at i on,  adj ust ment ,  and oper at i on of  t he 
equi pment  f ur ni shed and who has compl et e knowl edge of  t he pr oper  oper at i on 
and mai nt enance of  t he syst em.   Submi t  names and qual i f i cat i ons of  each 
manuf act ur er ' s f i el d r epr esent at i ve and t r ai ni ng engi neer  wi t h wr i t t en 
cer t i f i cat i on f r om t he manuf act ur er  t hat  each r epr esent at i ve and t r ai ner  
i s t echni cal l y qual i f i ed.

1. 5. 1. 3   Wel di ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use wor di ng i n second set  of  br acket s when 
cr i t i cal  pi pe wel di ng i s r equi r ed.

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

[ Wel d pi pi ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng per f or mance 
qual i f i ed wel der s and wel di ng oper at or s.   Pr ocedur es and wel der s ar e t o be 
qual i f i ed i n accor dance wi t h [ _____] .   Wel di ng pr ocedur es qual i f i ed by 
ot her s,  and wel der s and wel di ng oper at or s qual i f i ed by anot her  empl oyer  
ar e accept abl e as per mi t t ed by [ _____] .   Not i f y t he Cont r act i ng Of f i cer  24 
hour s i n advance of  t est s.   Wel d st r uct ur al  member s i n accor dance wi t h 
Sect i on 05 05 23. 16 STRUCTURAL WELDI NG. ]  [ Wel di ng and nondest r uct i ve 
t est i ng pr ocedur es f or  pi pi ng i s speci f i ed i n Sect i on 40 05 13. 96 WELDI NG 
PROCESS PI PI NG. ]  [ Wel di ng qual i f i cat i ons f or  wel di ng pr ocedur es,  wel der s,  
and wel di ng oper at or s ar e t o i n accor dance wi t h Sect i ons 8. 2 and 8. 8 of  
AWWA D100 and Sect i on 40 05 13. 96 WELDI NG PROCESS PI PI NG. ]  [ Pr ocedur es and 
wel der s ar e r equi r ed t o be qual i f i ed i n accor dance wi t h t he code under  
whi ch t he wel di ng i s speci f i ed t o be accompl i shed. ]

1. 5. 2   Si ngl e Sour ce Suppl i er

Assi gn t o a s i ngl e suppl i er  t he f ul l  r esponsi bi l i t y  f or  t he f ur ni shi ng of  
t he ai r  st r i ppi ng syst em.   The desi gnat ed si ngl e suppl i er  need not  
manuf act ur e t he syst em but  i s r esponsi bl e f or  coor di nat i ng t he desi gn,  
assembl y,  i nst al l at i on,  and t est i ng of  t he ent i r e syst em as speci f i ed 
her ei n.   Submi t  a compl et e l i s t  of  mat er i al ,  i ncl udi ng manuf act ur er ' s 
descr i pt i ve and t echni cal  l i t er at ur e,  cat al og cut s,  dr awi ngs,  and 
i nst al l at i on i nst r uct i ons,  per f or mance char t s,  t echni cal  l i t er at ur e,  
cat al og cut s f or  [ packi ng, ]  [ mi st  el i mi nat or , ]  [ per f or at ed t r ays and 
number , ]  [ per f or at ed bubbl er  t ubes, ]  [ vent ur i  desi gn]  st r i pper ,  
i nst r ument at i on and cont r ol s,  i ncl udi ng capaci t i es,  make and model ,  
mat er i al s of  const r uct i on,  val v i ng,  and pr essur e gauges.   

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Pr eassembl e par t s t o t he maxi mum ext ent  pr act i cal ,  compat i bl e wi t h 
t r anspor t at i on l i mi t at i ons and equi pment  pr ot ect i on consi der at i ons.   Fi el d 
assembl y,  i f  any,  consi st s mer el y of  bol t i ng t oget her  of  mat ch- mar ked 
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component s.   Cr at e and pr ot ect  equi pment  agai nst  damage dur i ng shi ppi ng 
and del i ver y.   Pr ot ect  f l ange f aces f r om damage.   Cover  openi ngs t o 
pr event  ent r ance of  di r t ,  wat er  and debr i s.  Pr ot ect  par t s so t hat  no 
damage or  det er i or at i on occur s dur i ng a pr ol onged del ay f r om t he t i me of  
shi pment  unt i l  i nst al l at i on i s compl et ed and t he uni t s and equi pment  ar e 
r eady f or  oper at i on.   Pr ot ect  f i ni shed i r on or  st eel  sur f aces t o pr event  
r ust  and cor r osi on.   Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age 
f r om t he weat her ,  humi di t y and t emper at ur e var i at i on,  di r t  and dust ,  and 
ot her  cont ami nant s.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The cont ami nant  concent r at i on and f l ow r at e 
t o be used i n t he desi gn ar e cr i t i cal  t o t hi s 
speci f i cat i on.   I nst al l  mul t i pl e st r i pper s t o 
accommodat e ext r eme var i at i ons f r om t he desi gn f l ow 
r at e and cont ami nant  concent r at i ons or  t o mai nt ai n 
t he gr oundwat er  gr adi ent .

Det er mi ne desi gn wi nd speed f r om ASCE 7- 16;  use 161 
km/ h 100 mph mi ni mum.   Use 1. 2 kPa 25 psf  snow l oad 
f or  most  heavy snow cl i mat es;  del et e snow l oad wher e 
maxi mum snow i s i nsi gni f i cant .   Local  c l i mat es and 
t opogr aphy may di ct at e t hat  a val ue gr eat er  t han 1. 2 
kPa 25 psf  be used f or  snow l oadi ng.   Consul t  ANSI  
A58 and l ocal  codes.   Wi nd speed and snow l oad can 
be del et ed i f  t he ai r  st r i pper  i s i nst al l ed i nsi de.

Sei smi c cr i t er i a ar e gi ven i n par agr aph Sei smi c 
Pr ot ect i on.   Consul t  NFPA 780 t o det er mi ne i f  
l i ght ni ng pr ot ect i on i s needed.

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

Pr ovi de a syst em compl yi ng wi t h t he f ol l owi ng r equi r ement s:

Maxi mum Mi ni mum

Wat er / wast ewat er  f l ow r at e [ _____]  L/ s  gpm [ _____]  L/ s  gpm

Wat er / wast ewat er  t emper at ur e [ _____]  degr ees C F [ _____]  degr ees C F

Ambi ent  ai r  t emper at ur e [ _____]  degr ees C F [ _____]  degr ees C F

Ai r  St r i pper  syst em di mensi ons 
Maxi mum ver t i cal  pr oj ect i on [ _____]  mm f t

Maxi mum gr ound sur f ace cover age 
i ncl udi ng bl ower ,  mot or  and ot her  
appur t enances

[ _____]  by [ _____]  mm
[ _____]  by [ _____]  f t

Soi l  bear i ng capaci t y [ _____]  MPa psf

Sei smi c par amet er s [ _____] [ _____]
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Maxi mum Mi ni mum

Wi nd speed [ _____]  km/ h mph

Gr ound snow l oad [ _____]  kPa psf [ _____]  kPa psf

Desi gn Li f e [ _____]  year s

2. 1. 2   I nf l uent  I nor gani c Chemi cal  Condi t i ons

Measur ed i nf l uent  i nor gani c chemi cal  concent r at i ons of  [ wast e wat er  
] [ wat er  f r om sur f ace i mpoundment  ] [ gr ound wat er  ] [ t ot al  ] [ f i l t er ed ] have 
been:

Aver age Maxi mum

pH    [ _____]  Mi ni mum [ _____] [ _____]

Tot al  Har dness as CaCO3 [ _____]  mg/ L [ _____]  mg/ L

Tot al  al kal i ni t y as CaCO3 [ _____]  mg/ L [ _____]  mg/ L

Hydr oxi de al kal i ni t y as CaCO3 [ _____]  mg/ L [ _____]  mg/ L

Car bonat e [ _____]  mg/ L [ _____]  mg/ L

Bi car bonat e [ _____]  mg/ L [ _____]  mg/ L

Tot al  Di ssol ved Sol i ds [ _____]  mg/ L [ _____]  mg/ L

Langel i er  I ndex [ _____] [ _____]

Tot al  Suspended Sol i ds [ _____]  mg/ L [ _____]  mg/ L

Tot al  I r on [ _____]  mg/ L [ _____]  mg/ L

Di ssol ved I r on [ _____]  mg/ L [ _____]  mg/ L

Tot al  Manganese [ _____]  mg/ L [ _____]  mg/ L

Di ssol ved Manganese [ _____]  mg/ L [ _____]  mg/ L

Cal ci um [ _____]  mg/ L [ _____]  mg/ L

Magnesi um [ _____]  mg/ L [ _____]  mg/ L

Sodi um [ _____]  mg/ L [ _____]  mg/ L

Pot assi um [ _____]  mg/ L [ _____]  mg/ L

Sul f at e [ _____]  mg/ L [ _____]  mg/ L

Ni t r at e [ _____]  mg/ L [ _____]  mg/ L

Chl or i de [ _____]  mg/ L [ _____]  mg/ L
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Aver age Maxi mum

Fl uor i de [ _____]  mg/ L [ _____]  mg/ L

2. 1. 3   Syst em Per f or mance Requi r ement s

2. 1. 3. 1   Ai r  t o Wat er  Rat i o

Maxi mum at  maxi mum f l ow [ _____]  vol ume/ vol ume

Mi ni mum at  mi ni mum f l ow [ _____]  vol ume/ vol ume

2. 1. 3. 2   I nf l uent  and Ef f l uent  Or gani c Cont ami nant  Concent r at i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ei t her  speci f y maxi mum ef f l uent  
concent r at i ons or  per cent  r emoval  r equi r ement s.

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

Maxi mum I nf l uent [ _____]  µg/ L

Aver age I nf l uent [ _____]  µg/ L

Mi ni mum I nf l uent [ _____]  µg/ L

[
Maxi mum Ef f l uent [ _____]  µg/ L

] [
Removal  Requi r ed [ _____]  per cent

Det er mi ne r emoval  per cent age as f ol l ows:  ( ( Maxi mum I nf l uent  concent r at i on -  Maxi mum 
Ef f l uent  concent r at i on) / Maxi mum I nf l uent  concent r at i on)  t i mes 100 per cent

]

2. 1. 3. 3   Oper at i ng Schedul e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Ai r  st r i ppi ng syst ems can be desi gned t o be 
oper at ed ei t her  cont i nuousl y or  i nt er mi t t ent l y.   
Typi cal l y,  gr oundwat er  t r eat ment  syst ems have a 
cent r al  i nf l uent  hol di ng t ank.   The ai r  st r i pper  may 
be desi gned t o cycl e on and of f ,  dependi ng on t he 
wat er  l evel  i n t he i nf l uent  hol di ng t ank.   Use of  an 
i nf l uent  hol di ng t ank al l ows f or  gr eat er  f l exi bi l i t y  
i n accommodat i ng var i abl e f l ow r at es f r om ext r act i on 
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wel l s.   However ,  t he ai r  st r i ppi ng syst em must  be 
desi gned t o accommodat e a maxi mum,  pr oj ect ed f l ow 
r at e.

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

Si ze t he syst em f or  capaci t y and desi gn t he ai r  st r i pper  and accessor i es 
t o oper at e cont i nuousl y f or  [ 24 hour s per  day,  7 days per  week] [ _____] .

2. 1. 4   Sei smi c Pr ot ect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de sei smi c det ai l s on t he dr awi ngs or  
r emove t he second br acket ed sent ence.

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

Desi gn t he ai r  st r i pper  shel l  and component s st r uct ur al l y f or  sei smi c 
f or ces [ i n accor dance wi t h UFC 3- 301- 01 and Sect i on 13 48 73 SEI SMI C 
CONTROL FOR MI SCELLANEOUS EQUI PMENT] [ as i ndi cat ed] .   [ The cal cul at i ons and 
dr awi ngs ar e r equi r ed t o be st amped by a pr of essi onal  engi neer  qual i f i ed 
t o pr act i ce at  t he s i t e. ]

2. 1. 5   Desi gn Loads

St r uct ur al l y desi gn t he ai r  st r i pper  and appur t enances f or  t he wi nd l oads 
l i s t ed i n t he syst em per f or mance r equi r ement s,  pl us l i ve and dead l oads 
r esul t i ng f r om i nt er nal l y suppor t ed par t s,  wei ght  of  oper at i ng l i qui d when 
t he shel l  i s  compl et el y f ul l  of  wat er ,  pi pi ng st r uct ur al  suppor t s,  and 
i nt er nal  or  ext er nal  pr essur es wi t h an appr opr i at e saf et y f act or .   Desi gn 
t he concr et e base i n accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

2. 1. 6   Foundat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h par agr aph Desi gn Requi r ement s.

The f oot pr i nt  and t he pi pi ng connect i ons f or  t he ai r  
st r i pper  on t he f l oor  pl an,  and hei ght  r equi r ed may 
var y consi der abl y dependi ng on t he t ype of  ai r  
st r i pper .   The desi gner  shoul d al l ow enough space 
f or  t he t ype of  ai r  st r i pper  t hat  wi l l  be sel ect ed 
( usual l y,  ei t her  a l ow- pr of i l e ai r  st r i pper ,  or  a 
packed t ower ) .

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

Desi gn t he r ei nf or ced concr et e f oundat i ons t o suppor t  t he st r i pper  f ul l  of  
wat er  i n accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE CONCRETE and i n 
accor dance wi t h Sect i on 12 of  AWWA D100 or  Sect i ons 11 and 8. 5 of  AWWA D103
 f or  ear t h,  wi t h t he bear i ng val ue st at ed i n t he desi gn r equi r ement s.   
Pr ovi de an AWWA D100 Type 1 or  an AWWA D103 Type 1 or  Type 2 f oundat i on 
f or  t he st r i pper .   Use a f act or  of  saf et y on over t ur ni ng under  desi gn wi nd 
l oad of  1. 5 mi ni mum.   When a f oot i ng i s r equi r ed,  usi ng an i nver t ed 
t r uncat ed pyr ami d of  ear t h wi t h 2 on 1 s i de s l opes above t op of  f oot i ng i n 
det er mi ni ng over t ur ni ng st abi l i t y  i s  accept abl e.   Ensur e t he el evat i on at  
t he t op of  t he f oundat i ons i s not  l ess t han 200 mm 8 i nches above t he 
f i ni shed gr ade.   Submi t  cal cul at i ons f or  t he shel l  and concr et e 
f oundat i ons,  mount i ng and suppor t  det ai l s i ncl udi ng t he sei smi c anal ysi s,  
wher e appr opr i at e.
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2. 1. 7   Anchor s

2. 1. 7. 1   Number  of  Anchor s

I nst al l  an adequat e number  of  anchor s desi gned t o pr event  over t ur ni ng of  
t he [ st r i pper ] [ shel l ]  when empt y.   I f  anchor  bol t s ar e used,  pr ovi de wi t h 
a nomi nal  di amet er  not  l ess t han 25 mm 1 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,  
pr e- t ensi on t hem bef or e wel di ng t o t he shel l .

2. 1. 7. 2   Anchor  Bol t s and St r aps

Pr ovi de bol t s wi t h a r i ght  angl e bend,  hook,  or  pl at e washer .   Pr ovi de 
anchor  st r aps wi t h onl y a pl at e wel ded t o t he bot t om.   I nser t  t he anchor s 
i nt o t he f oundat i on t o r esi st  t he comput ed upl i f t .

2. 1. 7. 3   At t achment

At t ach anchor s t o t he shel l  i n a manner  t hat  does not  add l ocal i zed 
st r esses t o t he shel l  i n excess of  t he mat er i al  t ol er ance.   When 
det er mi ni ng t he met hod of  at t achment ,  consi der  t he ef f ect s of  def l ect i on 
and r ot at i on of  t he shel l .  Do not  at t ach anchor s t o t he shel l  bot t om.   
At t ach t he anchor  bol t s t o t he shel l  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. 1. 7. 4   Sei smi c Requi r ement s

Pr ovi de anchor s i n accor dance wi t h UFC 3- 301- 01 and Sect i on 13 48 73 
SEI SMI C CONTROL FOR MI SCELLANEOUS EQUI PMENT.

2. 2   EQUI PMENT

2. 2. 1   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment ,  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s,  and 
t hat  essent i al l y  dupl i cat e equi pment  t hat  has been i n sat i sf act or y 
oper at i on f or  at  l east  [ 2]  [ _____]  year s pr i or  t o bi d openi ng.   Suppor t  
equi pment  by a ser vi ce or gani zat i on t hat  i s,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.   Submi t  
ver i f i cat i on f r om a Regi st er ed Pr of essi onal  Engi neer ,  r egi st er ed i n t he 
st at e wher e t he syst em i s l ocat ed,  t hat  t he st ack,  [ t he shel l ,  l adder ,  
pl at f or m and cage cal cul at i ons f or  t he ai r  st r i pper , ]  t he f oundat i on and 
l i f t i ng l ugs wer e desi gned f or  t he l i s t ed condi t i ons i n accor dance wi t h 
t he appr opr i at e r equi r ement s,  codes and st andar ds.

2. 2. 2   Namepl at es

Pr ovi de maj or  equi pment  i t ems wi t h t he manuf act ur er ' s name,  addr ess,  t ype 
or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e secur ed t o 
t he i t em of  equi pment .   Ensur e each pi ece of  equi pment  bear s t he appr oval  
desi gnat i on and t he mar ki ngs r equi r ed f or  t hat  desi gnat i on.   Mar k val ves 
i n accor dance wi t h MSS SP- 25 t o bear  a secur el y at t ached t ag wi t h t he 
manuf act ur er ' s name,  cat al og number  and val ve i dent i f i cat i on per manent l y 
di spl ayed.

2. 3   COMPONENTS

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

SECTI ON 02 62 13. 00 10  Page 13



NOTE:   Consi der  i f  t he i nf l uent  or  t he st r i pper  must  
be aci d c l eaned or  chl or i ne- t r eat ed i n sel ect i on of  
mat er i al s.   St ai nl ess st eel  may not  be appr opr i at e 
i f  a chl or i ne sol ut i on wi l l  be used f or  ext ended 
per i ods of  t i me.   Gal vani zed st eel  or  cor r odi bl e 
met al  i nt er nal s shoul d not  be used.

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

2. 3. 1   Pump

Pr ovi de pumps i n accor dance wi t h Sect i on 23 21 23 HYDRONI C PUMPS.

2. 3. 2   Bl ower

Pr ovi de f ans,  bl ower s and or  vacuum pumps i n accor dance wi t h Sect i on 
43 11 00. 10 OFF- GAS FANS,  BLOWERS AND PUMPS.

2. 3. 3   Pi pe Connect i ons

Pr ovi de i nf l uent  pi pe connect i ons wi t h f ul l  l i ne di amet er  of  t he 
connect i ng pi pe.   Make ef f l uent  pi pe connect i ons wi t h st andar d r educi ng 
f i t t i ngs onl y i f  t her e i s adequat e ver t i cal  r un t o avoi d back- up.   Pr ovi de 
ai r  and of f - gas pi pi ng as speci f i ed i n Sect i on 31 21 00 OFF- GASSI NG 
MI TI GATI ON.   Pr ovi de l i qui d pi pi ng as speci f i ed i n Sect i on 40 05 13 
PI PELI NES,  LI QUI D PROCESS PI PI NG.

2. 3. 4   Mi st  El i mi nat or

Pr ovi de a mi st  el i mi nat or  t hat  has t he mi ni mum separ at i on ef f i c i ency 
st at ed i n t he per f or mance r equi r ement s.   Ensur e mat er i al s ar e pr ovi ded as 
speci f i ed f or  t he st r i pper  i nt er nal s.

2. 3. 5   Exhaust  St ack

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mai nt ai n vel oci t i es wi t hi n l i mi t s t o r educe 
condensat i on/ f r eezi ng on t he st ack sur f ace.

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

Si ze exhaust  st ack f or  gas vel oci t y bet ween 3 and 7. 5 m/ sec 10 and 25 
f eet / second.   Ensur e mat er i al s ar e pr ovi ded as speci f i ed f or  t he st r i pper .

2. 3. 6   Of f - Gas Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   An ai r  pol l ut i on cont r ol  devi ce may not  be 
r equi r ed dependi ng on st at e and l ocal  r egul at i ons.   
The ai r  pol l ut i on cont r ol  syst em i s a separ at e uni t  
pr ocess,  wi t h di f f er ent  desi gn r equi r ement s.

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

Convey of f  gas f r om t he ai r  st r i pper  col umn t o an ai r  pol l ut i on cont r ol  
uni t  f or  t r eat ment  as speci f i ed i n Sect i on [ 44 13 10. 13 VAPOR PHASE 
ACTI VATED CARBON ADSORPTI ON UNI TS]  [ 44 13 51 THERMAL OXI DATI ON EQUI PMENT] .

2. 3. 7   I nst r ument at i on and Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y t he i nst r ument at i on and cont r ol s as 
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ei t her  di r ect - r eadi ng i nst r ument s at  t he col umn or  
r emot e- r eadi ng at  some ot her  l ocat i on.

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

Pr ovi de i nst r ument at i on and cont r ol s t hat  conf or m t o t he r equi r ement s of  
Sect i on 40 60 00 PROCESS CONTROL and t he r equi r ement s speci f i ed f or  each 
pi ece of  t he equi pment  wi t h t he i nt er l ocks and cont r ol  devi ces speci f i ed 
her ei n.

a.   Pr ovi de gauges wi t h 150 mm 6 i nch di al s,  st em mount ed,  t hat  conf or m t o 
ASME B40. 100.   Ensur e t he accur acy of  gauges i s Gr ade A or  bet t er .   
Cal i br at e gauges i n kPa and psi  psi  i n not  mor e t han 10 kPa and 2 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.

b.   Cont r ol  t o shut  down t he syst em and act i vat e an al ar m i f  t he bl ower  
f ai l s  and i f  wat er  l evel  i n t he bot t om of  t he st r i pper  exceeds t he 
hi gh- l evel  set  poi nt .

c.   I nt er l ock f or  concur r ent  oper at i on of  bl ower s and i nf l uent  [ pumps]  
[ cont r ol  val ves] .

d.   Wat er  f l ow i ndi cat or s [ _____]  t o [ _____]  L/ second [ _____]  t o [ _____]  
gpm.

e.   Ef f l uent  wat er  t emper at ur e gauge [ _____]  t o [ _____]  degr ees C [ _____]  
t o [ _____]  degr ees F.

f .   Pr essur e dr op i nst r ument  [ _____]  t o [ _____]  mm [ _____]  t o [ _____]  i nch 
wat er .

g.   Di r ect  r eadi ng pr essur e gauges i n t he ai r  i nl et  and out l et  t hr oat s.

2. 3. 8   Chemi cal  Feed Syst ems

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne i f  t her e i s an envi r onment al l y 
pr ef er r ed al t er nat i ve and eval uat e t he opt i ons f or  
c l eani ng compounds.   The pot ent i al  f or  r euse of  
c l eani ng chemi cal s wi l l  depend on t he f oul i ng 
mat er i al  composi t i on and i f  t he suspended bi omass or  
chemi cal s can be easi l y r emoved by set t l i ng and/ or  
f i l t r at i on.   Consi der  convent i onal  aci ds ( HCl ,  
H2SO4)  wi t h envi r onment al l y saf er  pr oduct s such as 
acet i c and ci t r i c  aci ds f or  chemi cal  f oul i ng.   NaOCl  
may be needed f or  bi ol ogi cal  f oul i ng.

Per f or m a cost / benef i t  st udy t o sel ect  bet ween 
al t er nat i ve c l eani ng sol ut i ons,  r eusi ng t he cl eani ng 
sol ut i on and di sposal  opt i ons.   Thi s speci f i cat i on 
does not  i ncl ude t he di sposal  of  s l udge gener at ed 
dur i ng t he cl eani ng.

Aci d- f eed or  sequest r ant - f eed syst ems ar e of t en used 
i mmedi at el y upst r eam of  ai r  st r i pper s t o cont r ol  
scal i ng.   Aci d- f eed syst ems,  when used,  ar e 
i nt egr at ed wi t h a pH moni t or i ng and cont r ol  syst em.   
For  exampl e,  a t ar get  pH r ange i s set ,  and t he aci d 
f eed r at e aut omat i cal l y adj ust s t o mai nt ai n t he pH 
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wi t hi n t he set  r ange bef or e t he wat er  ent er s t he ai r  
st r i pper .

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

Meet  chemi cal  f eed r equi r ement s as speci f i ed i n Sect i on 46 30 00 WATER AND 
WASTEWATER CHEMI CAL FEED SYSTEMS and/ or  Sect i on 46 31 11 CHLORI NE GAS FEED 
EQUI PMENT ( AUTOMATI C,  SEMI AUTOMATI C AND MANUAL) .

2. 3. 9   Cl eani ng Pr ovi s i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The t ype of  c l eani ng chemi cal s used t o r emove 
mi ner al  deposi t s and/ or  bi ol ogi cal  gr owt h whi ch may 
f oul  t he ai r  st r i pper  i nt er i or  and adver sel y af f ect  
t he uni t ' s  per f or mance wi l l  be uni que t o each si t e 
and depends on whet her  t he f oul i ng i s f r om 
bi ol ogi cal  gr owt h or  chemi cal  deposi t i on and on t he 
mat er i al s of  const r uct i on.   Test s may be needed 
bef or e or  af t er  t he syst em i s st ar t ed t o det er mi ne 
t he best  c l eani ng sol ut i on.

For  some t ypes of  r el at i vel y smal l ,  l ow- pr of i l e ai r  
st r i pper s,  t he t r ays can easi l y be r emoved and 
cl eaned by submer gi ng and soaki ng i n an aci di c 
sol ut i on.   Rel at i vel y l ar ge,  l ow- pr of i l e ai r  
st r i pper s,  may r equi r e t he use of  an over head hoi st  
syst em t o r emove i ndi v i dual  t r ays;  whi ch woul d t end 
t o make i n- pl ace cl eani ng be mor e pr act i cal  t han a 
pr ocedur e t hat  i nvol ves r emovi ng t he t r ays.   For  
packed t ower  ai r  st r i pper s,  unl ess t he packed t ower  
ai r  st r i pper  i s r el at i vel y smal l ,  and t he packi ng 
can be easi l y r emoved,  c l eani ng i s usual l y per f or med 
vi a an i n- pl ace pr ocedur e ( e. g. ,  c i r cul at i on of  a 
c l eani ng sol ut i on) .   Per i odi c,  r epl acement  of  t he 
packi ng may need t o be consi der ed f or  s i t uat i ons 
wher e t he cl eani ng pr ocedur e has l i mi t ed 
ef f ect i veness.

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

[ Fur ni sh t he ai r  st r i pper  wi t h a c l eani ng package capabl e of  bei ng 
oper at ed per i odi cal l y.   The syst em i ncl udes t anks,  pi pes and val ves t o 
al l ow f l ushi ng wi t h chemi cal  c l eaner s,  bi oci des or  di s i nf ect ant s.   The 
package i ncl udes a cor r osi on r esi st ant  pump,  chemi cal  addi t i on por t ,  
[ c l eani ng sol ut i on st or age t ank]  and pl umbi ng accessor i es t o al l ow t he 
r e- ci r cul at i on of  c l eani ng sol ut i ons t hr ough t he st r i pper . ]   [ Desi gn t he 
ai r  st r i pper  f or  a c l eani ng pr ocedur e dur i ng whi ch t he ai r  st r i pper  i s 
i sol at ed and f i l l ed or  f l ooded wi t h a [ [ 10] [ _____]  per cent  maxi mum 
[ sul f ur i c]  [ hydr ochl or i c]  [ _____]  aci d sol ut i on]  [ _____]  c l eani ng 
sol ut i on. ]

2. 3. 10   Assembl y

Fact or y pr e- assembl e t he syst em i nt o r easonabl y s i zed modul es f or  easy 
f i el d assembl y and mount ed on a ski d.   Suppl y t he ski d wi t h a wel ded st eel  
f r ame wi t h [ 2. 4] [ 6. 4]  mm [ 3/ 32] [ 1/ 4]  i nch t hi ck st eel  pl at e or  f i ber gl ass 
r ei nf or ced pl ast i c ( FPU)  gr at i ng wi t h ul t r avi ol et  ( UV)  i nhi bi t or s decki ng.
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2. 3. 11   Li f t i ng Lugs

Pr ovi de [ t r ays] [ col umns] [ st acks]  and ot her  maj or  component s wi t h l i f t i ng 
l ugs,  as necessar y f or  easy handl i ng wi t h a cr ane or  s i mi l ar  devi ce dur i ng 
i nst al l at i on,  mai nt enance and r epl acement  of  col umn i nt er nal s.

2. 3. 12   Guy Wi r es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si ze of  t he col umns shoul d be t aken i nt o 
account .   I n t empor ar y i nst al l at i ons,  or  i n ar eas of  
hi gh sei smi c act i v i t y,  guy wi r es may be accept abl e.

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

Suppl y ai r  st r i pper s and ai r  st r i pper  t hat  ar e f r ee st andi ng and suppor t ed 
ent i r el y by anchor i ng i n a concr et e base and ar e compat i bl e wi t h t he 
di mensi onal  const r ai nt s i ndi cat ed.   Each col umn ai r  st r i pper  [ and st ack]  
ar e t o be sel f - suppor t i ng.   A super st r uct ur e or  f r ame not  ext endi ng beyond 
t he f oundat i on i s per mi t t ed.   Guy wi r es ar e not  be per mi t t ed unl ess 
di r ect ed by t he Cont r act i ng Of f i cer .

2. 3. 13   Fr eeze Pr ot ect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When col d dr y ai r  i s  used f or  st r i ppi ng,  t he 
evapor at i ve cool i ng may chi l l  t he wat er  mor e t han 
t he conduct i on of  heat  t hr ough t he shel l  of  t he 
st r i ppi ng col umn.   I f  evapor at i ve cal cul at i ons show 
t hat  t hi s wi l l  s i gni f i cant l y l ower  t he r at e at  whi ch 
t he vol at i l es ar e r emoved f r om t he wat er ,  t he 
pr obl em can be el i mi nat ed by st r i ppi ng wi t h 
r e- ci r cul at ed ai r .

I n col d c l i mat es,  i ce may accumul at e wher e t he ai r  
exi t s t he exhaust  st ack.   The conf i gur at i on of  t he 
exhaust  st ack shoul d be desi gned t o saf el y al l ow f or  
t he i ce t o per i odi cal l y be r emoved.

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

[ Pr ovi de i nsul at i on i n accor dance wi t h Sect i on 23 07 00 THERMAL I NSULATI ON 
FOR MECHANI CAL SYSTEMS.   I nsul at e and j acket  t he syst em t o pr event  
f r eezi ng under  t he most  sever e condi t i ons st at ed i n t he per f or mance 
r equi r ement s wi t h a wat er  t emper at ur e dr op of  l ess t han 3 degr ees C 5 
degr ees F. ]  [ Reci r cul at i ng ai r  f r om t he st r i pper  t hat  had t he vol at i l i zed 
cont ami nant s r emoved by t he subsequent  ai r  pol l ut i on cont r ol  devi ce i nt o 
t he bot t om of  t he col umn i s al l owabl e] .

2. 3. 14   Sump

Pr ovi de each ai r  st r i pper  wi t h a sump t o r ecei ve and st or e t he t r eat ed 
ef f l uent .   Si ze sump t o pr ovi de a mi ni mum r esi dence t i me of  [ 2] [ 5] [ 10]  
mi nut es when t he st r i pper  i s oper at i ng at  t he speci f i ed capaci t y.   Pr ovi de 
[ an i nspect i on por t ] [  and] [  a 13 mm 1/ 2 i nch di amet er  ( mi ni mum)  
dr ai n/ sampl e por t  wi t h manual l y oper at ed val ve]  at  t he bot t om of  t he sump 
t o compl et el y dr ai n t he ai r  st r i pper .

2. 3. 15   El ect r i cal  Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Show NFPA 70 hazar dous ar ea cl assi f i cat i on on 
t he dr awi ngs.   I f  t he pot ent i al  f or  an expl osi ve 
at mospher e exi st s,  t he wi r i ng,  bl ower ,  mot or  and 
ot her  el ect r i cal  equi pment  must  meet  t he appl i cabl e 
expl osi ve pr event i on st andar ds.

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

The el ect r i cal  equi pment  i s r equi r ed conf or m t o Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pr ovi de equi pment  and wi r i ng i n accor dance wi t h 
NFPA 70,  wi t h pr oper  consi der at i on gi ven t o envi r onment al  condi t i ons such 
as moi st ur e,  di r t ,  cor r osi ve agent s,  and hazar dous ar ea cl assi f i cat i on.   
Pr ovi de equi pment  l ocat ed out door s,  not  pr ovi ded wi t h c l i mat e cont r ol l ed 
encl osur e t hat  i s capabl e of  oper at i ng i n t he ambi ent  t emper at ur e r ange 
i ndi cat ed i n par agr aph Desi gn Requi r ement s unl ess ot her wi se speci f i ed.   
Pr ovi de el ect r i cal  mot or - dr i ven equi pment  speci f i ed her ei n compl et e wi t h 
mot or  cont r ol  cent er s,  panel s,  mot or  st ar t er s,  et c.

2. 3. 16   STRI PPER

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   See DG 1110- 1- 3 Ai r  St r i ppi ng f or  
r ecommendat i ons.

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

The st r i pper  syst em consi st  of  [ 1] [ 2] [ _____]  [ packed col umn]  [ per f or at ed 
pl at e ( s i eve t r ay) ]  or  [ encl osed l ow pr of i l e mass t r ansf er  mechani sm]  ai r  
st r i pper  t o t r ansf er  vol at i l e or gani c compounds f r om t he wat er  phase t o 
t he ai r  base.   Use manuf act ur er ' s st andar d s i ze uni t s whenever  possi bl e.

2. 3. 16. 1   Mat er i al s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Li mi t  t he mat er i al s of  const r uct i on t o t hose 
t hat  wi l l  not  be cor r oded or  di ssol ved by t he 
cont ami nant s i n t he wat er  or  c l eani ng sol ut i ons 
( aci ds) .

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

2. 3. 16. 1. 1   Shel l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use coat ed st eel  f or  shor t  t er m appl i cat i ons 
onl y,  s i nce cr acki ng of  t he coat i ng coul d al l ow t he 
col umn t o cor r ode.

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

Const r uct  t he ai r  st r i pper  of  [ pol yet hyl ene ( HDPE)  seaml ess one pi ece 
mol ded modul ar  sect i ons, ]  [ pol yvi nyl chl or i de ( PVC)  wi t h ul t r avi ol et  ( UV)  
i nhi bi t or s, ]  [ f i ber gl ass r ei nf or ced pl ast i c ( FRP)  wi t h ul t r avi ol et  ( UV)  
i nhi bi t or s, ]  [ st r uct ur al  gr ade al umi num, ]  [ 304 st ai nl ess st eel , ]  [ 316 
st ai nl ess st eel , ]  or  [ st eel  wi t h i nt er nal  and ext er nal  coat i ng as 
speci f i ed, ]  of  sui t abl e t hi ckness t o pr event  def or mat i on.   Pr ovi de st eel  
t ank mat er i al s t hat  conf or m t o t he appl i cabl e pr ovi s i ons of  Sect i on 2 of  
AWWA D100 or  Sect i on 2 of  AWWA D103 or  AWWA D120.   Ensur e desi gn,  
f abr i cat i on,  and er ect i on compl y t he appl i cabl e r equi r ement s of  AWWA D100 
or  AWWA D103 except  as modi f i ed her ei n and i n t he desi gn r equi r ement s of  
t hi s speci f i cat i on.   Ensur e shop f abr i cat i on conf or ms [ t o Sect i on 9 of  
AWWA D100 or  Sect i on 7 of  AWWA D103 or  AWWA D120] [ t he manuf act ur er ' s 
r ecommended f abr i cat i on pr ocedur es] .
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2. 3. 16. 1. 2   I nt er nal s

Const r uct  t he ai r  st r i pper  i nt er nal s of  [ pol yet hyl ene 
( HDPE) ] [ pol yvi nyl chl or i de ( PVC) ] [ f i ber gl ass r ei nf or ced pl ast i c 
( FRP) ] [ al umi num]  [ 304 st ai nl ess st eel ] [ 316 st ai nl ess st eel ]  or  copper .

2. 3. 16. 2   Low Pr of i l e ( Si eve Tr ay)  St r i pper

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Low- pr of i l e ai r  st r i pper s may al so be 
r ef er r ed t o as s i eve- t r ay,  t r ay- aer at i on,  or  
per f or at ed- pl at e ai r  st r i pper s.   

Det er mi ni ng t he number  of  t r ays needed i n a 
per f or at ed pl at e ai r  st r i pper  i s mor e di f f i cul t  t han 
det er mi ni ng t he hei ght  of  packi ng i n a packed col umn 
ai r  st r i pper .   The ef f i c i ency of  each t r ay must  be 
known or  est i mat ed t o det er mi ne t he number  of  t r ays 
r equi r ed.   The desi gner  may have t o r el y on t he 
manuf act ur er ' s t est  dat a or  ot her  est i mat i on 
met hods.   These met hods may be empi r i cal ,  scal e up 
f r om smal l er  uni t s or  mor e t heor et i cal  mass t r ansf er  
cal cul at i on met hods.

Vol at i l e or gani c chemi cal s i n t he wat er  phase 
t r ansf er  t o t he bubbl es i n t he ai r  phase.   The ai r  
phase cont ai ni ng t he vol at i l e chemi cal s t hen l eaves 
t he t op of  t he col umn.   

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

2. 3. 16. 2. 1   Feat ur es

Pr ovi de t he st r i pper  wi t h t he f ol l owi ng f eat ur es:   Ver t i cal l y st acked 
t r ays wi t h hor i zont al  per f or at ed pl at e ( s i eve t r ays)  bot t oms t hat  ar e 
encl osed i n a shel l  and ar e separ at ed ver t i cal l y.   Cont ami nat ed wat er  i s 
i nt r oduced at  t he t op,  f l ows acr oss a per f or at ed pl at e,  over  a wei r  and 
down t o t he next  l ower  pl at e.   The pr ocess i s r epeat ed f or  each t r ay unt i l  
t he wat er  r eaches t he bot t om of  t he uni t  and ent er s t he sump.   Ai r  i s  
i nt r oduced at  t he bot t om of  t he uni t  and i s f or ced up t hr ough t he 
per f or at i ons i n t he t r ays t o f or m bubbl es.   

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

Submi t  manuf act ur er  cal cul at i ons t o c l ear l y show t he basi s f or  t he 
sel ect ed number  of  t r ays ( each t r ay cont ai ns one per f or at ed pl at e) ,  s i ze 
and number  of  t he per f or at i ons on each pl at e,  t r ay spaci ng,  s i ze of  t r ays 
and t r ay ef f i c i ency.   Submi t  act ual  per f or mance dat a f r om t he manuf act ur er  
or  submi t  cal cul at i on met hods.   Submi t  desi gn cal cul at i ons i ndi cat i ng 
r emoval s of  each of  t he l i s t ed vol at i l e compounds;  ai r  and wat er  pr essur e 
dr ops t hr ough each component  of  t he syst em,  i ncl udi ng l i ne s i z i ng,  
hydr aul i c l oadi ng ( L/ sq.  m gal / sq.  f t ) ,  ai r  vol ume ( cubi c m/ second CFM,  
ai r  t o wat er  r at i o ( di mensi onl ess and wi t h appr opr i at e uni t s) .

2. 3. 16. 2. 3   Per f or at ed Pl at es ( Si eve Tr ays)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St ai nl ess st eel  i s  r ecommended on l ar ge 
uni t s.   Pl ast i c mat er i al s ar e accept abl e f or  smal l  
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l ow pr of i l e ai r  st r i pper s;  pl ast i c mat er i al s on 
l ar ge ai r  st r i pper s may war p and t hen l eak bet ween 
t he t r ays.

I f  f r equent  f oul i ng i s ant i c i pat ed,  st ai nl ess st eel  
shoul d be used as i t  i s  easi er  t o c l ean.   Pl ast i c 
can be damaged by scr api ng and st eam or  hi gh 
pr essur e wat er  c l eani ng.

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

Pr ovi de al l  mat er i al s f or  per f or at ed pl at es,  downcomer s,  downcomer  seal s,  
baf f l es and ot her  component s const r uct ed of  mat er i al s al l owed by par agr aph 
I nt er nal s,  of  sui t abl e t hi ckness t o pr event  def or mat i on.   Desi gn t r ay t o 
pr event  shor t - c i r cui t i ng of  ai r  or  wat er .   Pr ovi de t he number  and si ze of  
per f or at i ons t o maxi mi ze mass t r ansf er .

2. 3. 16. 2. 4   Gasket s

Pr ovi de t he t r ays wi t h gasket s t hat  pr event  ai r  and wat er  l eakage i n and 
out  of  t he shel l  and bet ween t r ays.   Suppl y gasket s made of  a mat er i al  
compat i bl e wi t h t he i nf l uent  and wi t h t he c l eani ng met hods.

2. 3. 16. 2. 5   Di sassembl y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Once di sassembl ed,  hi gh pr essur e wat er ,  st eam 
or  physi cal  scr api ng can be used t o c l ean t he t r ays.

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

Ensur e t he st r i pper s ar e easi l y di sassembl ed f or  c l eani ng or  have hat ches 
f or  access t o t he i ndi v i dual  t r ays or  ot her  i nt er nal  component s f or  
i nspect i on and cl eani ng.

2. 3. 16. 3   Di f f used- Aer at i on Ai r  St r i pper

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Di f f used- aer at i on ai r  st r i pper s empl oy a 
var i et y of  met hods t o f aci l i t at e t he mass t r ansf er  
of  vol at i l e chemi cal s f r om t he wat er  phase t o t he 
ai r  phase.   Cal cul at i on met hods f or  t hese ai r  
st r i pper s ar e uni que t o each desi gn and may not  be 
r eadi l y avai l abl e.   Desi gner s may have t o r el y 
heavi l y on manuf act ur er  suppl i ed per f or mance dat a,  
or  use mass t r ansf er  cal cul at i on met hods devel oped 
f or  ot her  pr ocesses,  such as di st i l l at i on or  wast e 
wat er  aer at i on,  t o ver i f y t he per f or mance.   I f  
manuf act ur er  suppl i ed per f or mance dat a ar e r el i ed 
on,  t he desi gner  shoul d det er mi ne whet her  t he 
comput er  model s use t heor et i cal  equat i ons cal i br at ed 
t o act ual  t est  dat a,  or  whet her  t hey ar e based onl y 
on t heor et i cal  equat i ons or  empi r i cal  dat a.

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

Fur ni sh a di f f usi on- aer at i on ai r  st r i pper  t hat  i s  encl osed,  uses mass 
t r ansf er  mechani sms whi ch i ncl ude,  but  ar e not  l i mi t ed t o per f or at ed 
bubbl e t ubes or  t he vent ur i  desi gn t o t r ansf er  ( vol at i l i ze)  cont ami nant s 
f r om t he wat er  phase t o t he ai r  phase.
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2. 3. 16. 4   Packed Col umn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cal cul at i ons must  be pr ovi ded t o c l ear l y show 
t he basi s f or  t he di amet er  and  packi ng hei ght .   
Base t he di amet er  of  t he col umn on a maxi mum l i qui d 
l oadi ng r at e of  60 t o 80 per  cent  of  t he f l oodi ng 
l oadi ng r at e.   Dat a f or  t he mass t r ansf er  
coef f i c i ent  ( Kl a)  and pr essur e dr op/ f l oodi ng 
cal cul at i ons must  be obt ai ned f r om a pi l ot  pl ant  r un 
wi t h t hi s packi ng on t he same or  s i mi l ar  pol l ut ant s 
or  vendor  suppl i ed dat a r un wi t h t hi s packi ng on t he 
same or  s i mi l ar  pol l ut ant s.

These dat a and t he r equi r ement  t hat  t he Cont r act or  
must  meet  t he r emoval  ef f i c i enci es or  ef f l uent  
cr i t er i a speci f i ed i n t he syst em per f or mance 
r equi r ement s shoul d assur e t hat  t he col umn i s s i zed 
pr oper l y.

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

Fur ni sh a packed col umn ai r  st r i pper  wi t h t he f ol l owi ng f eat ur es:   A 
col umn f i l l ed wi t h packi ng mat er i al  t hat  has a l ar ge sur f ace ar ea t o 
vol ume r at i o.   The cont ami nat ed wat er  i s pumped t o t he t op of  t he col umn 
above t he packi ng and i s di st r i but ed uni f or ml y over  t he packi ng.   Ai r  i s  
f or ced up t hr ough t he bed of  packi ng at  t he same t i me t he wat er  i s 
" t r i ck l i ng"  down t hr ough t he packi ng ( i . e.  count er cur r ent  f l ow) .   

2. 3. 16. 4. 1   Packi ng

Fur ni sh t he col umn f i l l ed wi t h hi gh ef f i c i ency open packi ng,  ei t her  
st r uct ur ed " ar r anged"  or  r andom " dumped"  pol ypr opyl ene,  PVC,  st ai nl ess 
st eel ,  cer ami c or  ot her  medi a t hat  i s  dur abl e under  t he ser vi ce 
condi t i ons.   Packi ng di amet er  does not  exceed 20 per cent  of  t he col umn 
di amet er  and i s as near  9 per cent  of  t he col umn di amet er  as i s f easi bl e 
wi t h t he t ype of  medi a suppl i ed.   Pr ovi de t he packed sect i on of  t he col umn 
bet ween [ _____]  and [ _____]  mm [ _____]  and [ _____]  f eet  i n di amet er  and 
t he hei ght  of  t he packi ng bet ween [ _____]  and [ _____]  mm [ _____]  and 
[ _____]  f eet .

2. 3. 16. 4. 2   Wat er  Di st r i but i on and Re- di st r i but i on Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Col umns t hat  ar e wi der  r el at i ve t o t hei r  
dept h need mor e di st r i but or  and r e- di st r i but or s t han 
ar e consi der ed i n t he manuf act ur er  l i t er at ur e

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

Fur ni sh wat er  di st r i but i on syst em made of  [ PVC]  [ [ 304] [ 316]  st ai nl ess 
st eel ]  [ al umi num]  f ul l  sol i d cone spr ay nozzl e or  di st r i but or  t r ay t hat  
di st r i but es t he wat er  over  t he f i l l  ar ea of  t he packi ng.   Ensur e wat er  
di st r i but i on syst em pr oduces a mi ni mum of  [ 125] [ 50] [ _____]  st r eams/ sq.  m 
[ 12] [ 4. 8]  [ _____]  st r eams/ sq.  f t  at  t he nor mal  pumpi ng r at e.   Desi gn t he 
di st r i but i on syst em f or  easy r emoval  and r epl acement .   I f  a f ul l  sol i d 
cone spr ay nozzl e i s used,  pl ace i t  at  t he cor r ect  di st ance f r om t he t op 
of  t he packi ng t o di st r i but e t he spr ay uni f or ml y over  t he t op of  t he 
packi ng.   Pr ovi de wat er  r e- di st r i but i on syst ems as r ecommended by t he 
manuf act ur er .   Space t he di st ance bet ween r e- di st r i but or s t o not  exceed 
[ _____]  mm f t  and t o be l ess i f  r ecommended by t he packi ng manuf act ur er .
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2. 3. 16. 4. 3   Packi ng Suppor t

Fur ni sh packi ng suppor t  make of  [ PVC] [ HDPE] [ f i ber gl ass r ei nf or ced pl ast i c]  
[ al umi num]  [ [ 304] [ 316]  st ai nl ess st eel ] .   I f  t he bed dept h exceeds t he 
packi ng manuf act ur er ' s r ecommended maxi mum ver t i cal  dept h of  packi ng,  
i nst al l  an i nt er medi at e suppor t .   Pr ovi de a suppor t  of  sui t abl e t hi ckness 
t o pr event  def or mat i on when t he packi ng becomes pl ugged and t he ent i r e 
shel l  above t he packi ng suppor t  f i l l s  wi t h wat er .

2. 3. 16. 4. 4   Access

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vi ew por t s shoul d be consi der ed i f  t he col umn 
i s t al l  and t he wat er  can become poor l y di st r i but ed 
or  i f  bi ol ogi cal ,  i r on,  manganese,  or  cal c i um 
f oul i ng i s l i kel y t o occur .

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

Bol t  t he t op of  each col umn t o pr ovi de access t o t ower  i nt er nal s f r om 
above.   I nst al l  v i ew por t s at  t he [ t op]  [ and bot t om]  of  t he col umn t o 
check t he wat er  di st r i but i on and t o check f or  f oul i ng.   Desi gn t he 
st r i pper  f or  easy r emoval  of  t he packi ng.

2. 3. 16. 4. 5   Manhol es and Pi pe Connect i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Addi t i onal  por t s shoul d be pr ovi ded i f  
packi ng f oul i ng i s expect ed t o be a pr obl em.

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

Pr ovi de t he number ,  t ype,  l ocat i on,  and si ze of  manhol es and pi pe 
connect i ons as shown on t he dr awi ngs and as speci f i ed her ei n.   Sect i on 7 
of  AWWA D100 and Sect i on 5 of  AWWA D103 cont ai n t he mi ni mum r equi r ement s 
f or  manhol es and pi pe connect i ons.   Pr ovi de f l anged access por t s,  
[ 460] [ 525]  [ 600]  mm [ 18] [ 21] [ 24]  i nch i n di amet er ,  t hat  ar e wat er  and 
vapor  t i ght ,  and abl e t o wi t hst and al l  l oads and i nt er nal  pr essur es dur i ng 
const r uct i on,  oper at i on,  and cl eani ng.   Pr ovi de one or  t wo access por t s at  
t he t op of  t he col umn f or  access t o t he mi st  el i mi nat or  and l i qui d 
di st r i but or ,  and l ocat e one near  t he bot t om of  t he col umn t o pr ovi de 
r emoval  of  t he packi ng and packi ng suppor t ;  and pr ovi de one wi t h access t o 
t he sump.

2. 3. 16. 4. 6   Vi ew Por t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vi ew por t s may not  be necessar y i f  t he 
concent r at i on of  mi ner al s i n t he wat er  i s l ow and 
i r on,  cal c i um or  bi ol ogi cal  f oul i ng i s not  expect ed 
t o be a pr obl em.

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

Pr ovi de vi ew por t s at  t he t op and bot t om of  t he packi ng t o al l ow checks of  
t he di st r i but i on and check f or  f oul i ng.

2. 3. 16. 4. 7   Ladder s,  Pl at f or ms and Cages

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ladder  shoul d st ar t  2. 5 m 8 f eet  above t he 
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gr ound,  i f  t he ar ea i s not  secur ed.   Ladder s,  
pl at f or ms and cages may not  be appr opr i at e f or  smal l  
uni t s.

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

Pr ovi de t he ai r  st r i pper  wi t h a pl at f or m at  t he t op of  t he col umn,  and an 
access l adder  t o pr ovi de access t o each access por t .   Pr ovi de cat wal ks,  
l adder s,  cages,  and guar dr ai l s wher e i ndi cat ed or  r equi r ed f or  saf e 
oper at i on and mai nt enance of  equi pment  and i n accor dance wi t h Sect i ons 7. 4 
and 7. 5 of  AWWA D100 or  Sect i ons 5. 4 and 5. 5 of  AWWA D103.   Make pr ovi s i on 
f or  t he at t achment  of  a scaf f ol d cabl e suppor t  at  t he t op of  t he r oof  on 
wel ded t anks.   Pr ovi de l adder s wi t h s i de r ai l s and non- sl i p r ungs t hat  ar e 
a mi ni mum of  19 mm 3/ 4 i nches i n di amet er  and 406 mm 16 i nches l ong.   
St ar t  t he access l adder  at  [ gr ound l evel ]  [ 2. 5 m 8 f eet ]  above t he 
gr ound.   Ensur e t he di st ance bet ween r ungs does not  exceed 305 mm 12 i nches.   
Bol t  t he l adder  and pl at f or m ont o br acket s t hat  ar e wel ded t o t he col umns,  
or  wel ded di r ect l y t o t he col umn.   Desi gn pl at f or ms t o suppor t  a uni f or m 
l i ve l oad of  3. 6 kPa 75 psf  pl us t he dead l oad of  t he st r uct ur e.   Pr ovi de 
a pl at f or m t hat  i s a mi ni mum of  915 mm 3 f eet  wi de and f abr i cat ed f r om 
st eel ,  al umi num,  or  f i ber gl ass r ei nf or ced pl ast i c.   Gr at i ng openi ngs ar e 
r equi r ed t o have no di mensi on gr eat er  t han 25 mm 1 i nch.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.

3. 2   PREPARATI ON

Requi r ement s f or  excavat i ng,  f i l l i ng,  and gr adi ng i n Sect i on 31 00 00 
EARTHWORK.

3. 3   I NSTALLATI ON

I nst al l  equi pment  as shown and i n accor dance wi t h t he wr i t t en i nst r uct i ons 
of  t he manuf act ur er ,  under  t he di r ect  super vi s i on of  t he manuf act ur er ' s 
r epr esent at i ve,  and i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  
Sect i on 10 of  AWWA D100 or  Sect i on 8 of  AWWA D103 or  Sect i on 7 of  AWWA D120.   
Submi t  i nst al l at i on dr awi ngs cont ai ni ng compl et e wi r i ng and schemat i c 
di agr ams and any ot her  det ai l s r equi r ed t o demonst r at e t hat  t he syst em has 
been coor di nat ed and pr oper l y f unct i ons as a uni t .   Show pr oposed l ayout  
and anchor age of  equi pment  and appur t enances,  and equi pment  r el at i onshi p 
t o ot her  par t s of  t he wor k i ncl udi ng cl ear ances f or  mai nt enance and 
oper at i on i n t he pr ovi ded dr awi ngs.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Manuf act ur er ' s Fi el d Ser vi ce

Pr i or  t o st ar t up,  i nspect  t he equi pment  f or  al i gnment  and connect i ons by a 
f act or y r epr esent at i ve.   The manuf act ur er ' s r epr esent at i ve i nspect i on of  
t he f i nal  i nst al l at i on i s r equi r ed t o i ncl ude super vi s i ng t he adj ust ment  
and t est i ng of  t he equi pment .   The manuf act ur er ' s r epr esent at i ve i s 
r equi r ed t o demonst r at e t hat  t he syst em meet s t he per f or mance r equi r ement s.
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3. 4. 2   Fr amed I nst r uct i ons

Post  f r amed i nst r uct i ons,  under  gl ass or  i n l ami nat ed pl ast i c,  f or  
i nst al l at i on i nst r uct i on pr ocedur es,  sequences,  and pr ecaut i ons,  i ncl udi ng 
t ol er ances f or  l evel ,  hor i zont al ,  and ver t i cal  al i gnment .   I ncl ude 
gr out i ng r equi r ement s,  gr out  spaces and mat er i al s,  pr ocess f l ow di agr ams 
and wi r i ng and cont r ol  di agr ams showi ng t he compl et e l ayout  of  t he ent i r e 
syst em,  wher e di r ect ed.   Submi t  pr ocess f l ow di agr ams showi ng al l  maj or  
pi eces of  pr ocess equi pment  wi t h f l ow r at es and mat er i al  bal ances.   
Pr epar e i n t yped f or m,  t he condensed oper at i ng i nst r uct i ons expl ai ni ng 
pr event i ve mai nt enance pr ocedur es,  met hods of  checki ng t he syst em f or  
nor mal  saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he 
syst em.  Fr amed as speci f i ed above f or  t he wi r i ng and cont r ol  di agr ams and 
post  besi de t he di agr ams.   Submi t  post ed di agr ams,  i nst r uct i ons,  and ot her  
sheet s pr i or  t o post i ng.   Submi t  [ one] [ _____]  f r amed pr ocess and 
i nst r ument at i on di agr am ( P&I D)  showi ng al l  i nst r ument at i on and cont r ol  
l ocat i ons,  f unct i ons and set t i ngs;  maj or  pr ocess equi pment ,  pumps,  pi pes,  
val ves,  i nst r ument s di r ect i on of  f l ow,  f l ow r at es pr essur es and 
t emper at ur es.

3. 4. 3   Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Avoi d f ur t her  ment i on of  sampl i ng or  
anal yt i cal  met hods i n t hi s sect i on.   Al ways r ef er  t o 
t he chemi st r y sect i on t o avoi d conf l i c t s.

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

3. 4. 3. 1   Hydr ost at i c Test s

Hydr ost at i cal l y t est  each uni t  by compl et el y f i l l i ng t he shel l  wi t h wat er  
and i nspect i ng f or  l eaks.   Repai r  l eaks and r et est  t he col umn.   Check 
equi pment  f or  l eaks af t er  i t  has been f i l l ed f or  at  l east  one hour .   
Conduct  shel l  i nspect i ons and t est i ng i n accor dance wi t h Sect i on 11 of  
AWWA D100 or  Sect i on 9 of  AWWA D103.   [ Per f or m mi l l  and shop i nspect i ons 
usi ng an appr oved commer ci al  i nspect i on agency. ]  [ Per f or m r adi ogr aphi c 
i nspect i ons of  t he wel ded shel l . ]   Per f or m 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.   Per f or m f i nal  l eak t est  and 
hydr ost at i c t est  bef or e pai nt i ng.

3. 4. 3. 2   Per f or mance Test i ng

Oper at e each uni t  at  t he maxi mum f l ow speci f i ed i n t he per f or mance 
r equi r ement s f or  at  l east  one hour  pr i or  t o sampl i ng.   Submi t  per f or mance 
r epor t s i n bookl et  f or m,  upon compl et i on of  t est i ng of  t he i nst al l ed 
syst em.   I ncl ude i n t he t est  r epor t s al l  f i el d t est s per f or med t o adj ust  
each component  and al l  f i el d t est s per f or med t o pr ove compl i ance wi t h t he 
speci f i ed per f or mance cr i t er i a.   I ndi cat e wi t hi n each t est  r epor t  t he 
f i nal  posi t i on of  al l  cont r ol s.   Ref l ect  al l  per f or mance t est  dat a i n t he 
oper at i ng i nst r uct i ons.

3. 4. 3. 3   I nf l uent  and Ef f l uent  Sampl i ng

Col l ect  sampl es i n t he pr esence of  t he Cont r act i ng Of f i cer  and t r anspor t  
t he sampl es t o t he l abor at or y f or  anal ysi s.

3. 4. 3. 4   I nf l uent  and Ef f l uent  Anal yses

I nspect  and t est  al l  equi pment  under  oper at i ng condi t i ons af t er  
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i nst al l at i on.   Demonst r at e t he uni t  t o r un wi t hout  oper at or  i nt er vent i on 
f or  72 cont i guous hour s.   I f  i nspect i on or  t est  shows def ect s,  cor r ect  
such def ect s,  and t he i nspect i on and t est  wi l l  t hen be r epeat ed.   
Per f or mance t est  sampl es wi l l  be t est ed i n accor dance wi t h [ _____] .

3. 4. 3. 5   Di schar ge

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A hol di ng/ mi xi ng t ank r equi r ement  can be 
del et ed i f  an NPDES or  sewer  di schar ge per mi t  has 
been secur ed.

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

Dur i ng t he per f or mance t est i ng,  cont ai n t he ef f l uent  f r om t he ai r  st r i pper  
syst em wi t hi n t he hol di ng/ mi xi ng t ank wi t h no f l ow di schar ged t o t he 
[ syst em]  [ st r eam]  [ sewer ] .

3. 4. 3. 6   Noncompl i ance

Removal s wi l l  meet  or  exceed t he speci f i ed syst em per f or mance 
r equi r ement s.   I f  at  any t i me t he r esul t  of  t he or gani c anal yses of  t he 
i nf l uent  and ef f l uent  wat er  i ndi cat e t hat  t he ai r  st r i ppi ng syst em i s not  
i n compl i ance wi t h Cont r act  Document s,  st op f l ow t hr ough t he ai r  st r i pper  
and decl ar e t he syst em i noper abl e.   I f  at  any t i me t he oper at i on of  t he 
ai r  st r i ppi ng syst em does not  meet  t he hydr aul i c,  i nst r ument at i on,  or  
cont r ol  r equi r ement s set  f or t h i n t hi s cont r act ,  st op f l ow t hr ough t he ai r  
st r i ppi ng syst em and decl ar e t he syst em i noper abl e.   Upon not i f i cat i on of  
t he ai r  st r i ppi ng syst em non- compl i ance,  i mmedi at el y pr oceed t o r epai r  or  
modi f y t he syst em t o meet  compl i ance.   Make r epai r s or  modi f i cat i ons at  no 
cost  t o t he gover nment .   Not i f y t he Cont r act i ng Of f i cer  one day bef or e t he 
r est ar t i ng/ r et est i ng t he ai r  st r i ppi ng syst em.

3. 5   SYSTEM STARTUP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t hi s par agr aph f or  Cont r act or  
oper at i on.

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

Af t er  compl et i on of  al l  t est i ng,  t he pl ant  oper at or s ar e r equi r ed t o be 
assi st ed by t he manuf act ur er ' s r epr esent at i ve dur i ng pl ant  st ar t up.

3. 6   ADJUSTI NG AND CLEANI NG

3. 6. 1   Adj ust ment s

Make adj ust ment s,  wi t hi n t he cont r ol  r ange,  t o obt ai n opt i mum per f or mance 
under  act ual  f i el d condi t i ons.

3. 6. 2   Cl eani ng

For  pot abl e wat er  syst ems,  c l eani ng [ i s]  [ and di s i nf ect i on i n accor dance 
wi t h AWWA C653 ar e]  r equi r ed pr i or  t o pl aci ng t he uni t  i n ser vi ce.

3. 7   CLOSEOUT ACTI VI TI ES

3. 7. 1   Fi el d Tr ai ni ng

Conduct  a t r ai ni ng cour se of  oper at i ng st af f  as desi gnat ed by t he 
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Cont r act i ng Of f i cer .   St ar t  t he t r ai ni ng per i od,  f or  a t ot al  of  
[ 24] [ 36] [ _____]  hour s of  nor mal  wor ki ng t i me,  i mmedi at el y af t er  t he syst em 
i s f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   Cover  t he 
t opi cs i ncl uded i n t he Oper at i ng and Mai nt enance Manual s i n t he f i el d 
i nst r uct i ons.   Submi t  t r ai ni ng cour se cur r i cul um and t r ai ni ng 
i nst r uct i ons,  [ 14] [ _____]  days pr i or  t o t he st ar t  of  t r ai ni ng.

3. 8   PROTECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Some st at e and l ocal  heal t h agenci es have 
l i s t i ngs of  accept abl e pai nt  mat er i al s f or  t he 
i nt er i or  of  pot abl e wat er  t anks;  t hey wi l l  al so 
appl y t o t he i nt er i or  of  t he ai r  st r i pper .   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 pr oposed 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.   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- RT f or  appr oval .

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

3. 8. 1   Wel ded Tanks

3. 8. 1. 1   Ext er i or  Sur f aces

Appl y t he pai nt  syst em t o t he out si de of  t he t ank ai r  st r i pper  i n 
accor dance wi t h Sect i on 09 90 00 PAI NTS AND COATI NGS.   Sol vent - c l ean al l  
f act or y pr i med sur f aces bef or e pai nt i ng.   Pr epar e and pr i me sur f aces t hat  
have not  been f act or y pr i med i n accor dance wi t h t he pai nt  manuf act ur er ' s 
r ecommendat i ons.

3. 8. 1. 2   I nt er i or  Sur f aces

Coat  t ank i nt er i or  sur f aces i n accor dance wi t h Sect i ons 3. 2,  3. 3,  3. 4,  
3. 5,  3. 6 or  3. 7 of  AWWA D102.

3. 8. 2   Touch- up Pai nt i ng

Touch up f act or y pai nt ed i t ems as needed.   Cl ean i t ems of  al l  f or ei gn 
mat er i al  and pr i me and t op coat  wi t h t he manuf act ur er ' s st andar d f act or y 
f i ni sh.

3. 8. 3   Fi el d Pai nt i ng

Pai nt  equi pment  whi ch di d not  r ecei ve a f act or y f i ni sh as speci f i ed i n 
Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 8. 4   Cor r osi on Resi st ant  Met al s

Do not  pai nt  cor r osi on r esi st ant  mat er i al s such as copper ,  br ass,  br onze,  
copper - ni ckel ,  and st ai nl ess st eel  unl ess ot her wi se speci f i ed.

3. 9   MAI NTENANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he opt i on t hat  i s compat i bl e wi t h t he 
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Bi d Schedul e.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Manage,  oper at e,  mai nt ai n,  and moni t or  t he of f - gas cont r ol  syst em 
[ unt i l  cont r act  c l ose out ]  [ f or  at  l east  [ one year ] [ _____]  af t er  
const r uct i on,  st ar t up and per f or mance t est i ng ar e compl et e] .   At  a 
mi ni mum,  pr ovi de an oper at or  onsi t e [ ei ght ] [ _____]  hour s per  week t o 
oper at e,  mai nt ai n,  and cal i br at e t he equi pment  and i nst r ument s,  and t o 
col l ect  sampl es f or  anal yses.   Ensur e a qual i f i ed per son i s on cal l  t o 
r espond t o emer genci es and al ar m condi t i ons at  t he of f - gas syst em 
wi t hi n t wo hour s of  al ar m condi t i ons.   Pr epar e and mai nt ai n compl i ance 
and moni t or i ng r ecor ds and r epor t s f or  t he Cont r act i ng Of f i cer  and 
r egul at or y agenci es.   The oper at or  i s r equi r ed t o mai nt ai n a l og of  
t he act i ons t aken.

b.   Pr ovi de spar e par t s f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  i ncl udi ng al l  par t s r ecommended by t he manuf act ur er  t o be 
r epl aced af t er  [ 1 year  ] [ and ] [ 3 year s ] ser vi ce.   Submi t  spar e par t s 
dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  speci f i ed,  
af t er  appr oval  of  t he r el at ed submi t t al s,  and not  l at er  t han [ _____]  
mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   I ncl ude a compl et e 
l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  
suppl y.   Li st  of  al l  speci al  t ool s,  i nst r ument s,  accessor i es,  and 
speci al  l i f t i ng and handl i ng devi ces r equi r ed f or  per i odi c 
mai nt enance,  r epai r ,  adj ust ment ,  and cal i br at i on.

c.   I ncl ude t he f ol l owi ng i nf or mat i on i n ei t her  t he manual  or  manuf act ur er  
l i t er at ur e t hat  cont ai ns t he i nf or mat i on and f ur ni sh i t  wi t h t he O&M 
Manual s.   I ncl ude i n each manual  an i ndex l i s t i ng t he cont ent s.    Bi nd 
al l  manual s i n st ur dy t hr ee- r i ng,  l oose- l eaf  bi nder s.  Pr ovi de copi es 
of  t he O&M Manual s and t he manuf act ur er ' s l i t er at ur e i n el ect r oni c 
f or mat .

( 1)  Submi t  [ s i x] [ _____]  compl et e copi es of  oper at i ng i nst r uct i ons 
out l i ni ng t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  
nor mal  oper at i on,  shor t -  and l ong- t er m deact i vat i on,  and 
shut down.   I ncl ude an i nt r oduct i on and over al l  equi pment  
descr i pt i on,  pur pose,  f unct i ons,  and si mpl i f i ed t heor y of  
oper at i on i n t he begi nni ng of  t he i nst r uct i ons.   I ncl ude wi t hi n 
t hei nst r uct i ons t he manuf act ur er ' s name,  model  number ,  ser vi ce 
manual ,  par t s l i s t  and br i ef  descr i pt i on of  each pi ece of  
equi pment  and i t s basi c t heor y and oper at i ng f eat ur es.   I ncl ude 
wi t hi n t he i nst r uct i ons pi pi ng and component  l ayout s and wi r i ng 
and cont r ol  di agr ams f or  t he syst ems as i nst al l ed.   Ref l ect  al l  
per f or mance t est  dat a i n t he oper at i ng i nst r uct i ons.

( 2)  Submi t  [ s i x] [ _____]  compl et e copi es of  mai nt enance i nst r uct i ons 
l i s t i ng r out i ne mai nt enance pr ocedur es,  cal i br at i on pr ocedur es,  
possi bl e br eakdowns and r epai r s and t r oubl eshoot i ng gui des.   
I ncl ude pr ocedur es f or  c l eani ng and r emoval  of  scal e.

        - -  End of  Sect i on - -
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