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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  chl or i ne f eedi ng equi pment  f or  t he 
t r eat ment  of  wat er  or  sewage.

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

ASME I NTERNATI ONAL ( ASME)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 11 ( 2016)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Threaded

ASME B16. 3 ( 2011)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME BPVC SEC VI I I  D1 ( 2015)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASTM I NTERNATI ONAL ( ASTM)

ASTM A106/ A106M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon St eel  Pi pe f or  Hi gh- Temper at ur e 
Service

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A53/ A53M ( 2012)  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

ASTM A587 ( 1996;  R 2012)  St andar d Speci f i cat i on f or  
El ect r i c- Resi st ance- Wel ded Low- Car bon 
St eel  Pi pe f or  t he Chemi cal  I ndust r y

ASTM B88 ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM F441/ F441M ( 2013;  E 2013)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe,  Schedul es 40 and 80
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CHLORI NE I NSTI TUTE ( CI )

CI  Pamphl et  1 ( 2008)  Chl or i ne Basi cs,  Edi t i on 7

CI  Pamphl et  6 ( 2005)  Pi pi ng Syst ems f or  Dr y Chl or i ne,  
edi t i on 15

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

30 CFR 72 Heal t h St andar ds f or  Coal  Mi nes

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
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Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

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

SD- 03 Pr oduct  Dat a

Fr amed I nst r uct i ons

Manuf act ur er ' s Descr i pt i ve Dat a

Techni cal  Li t er at ur e

Per f or mance Char t s And Cur ves

Cat al og Cut s

I nst al l at i on I nst r uct i ons

Equi pment  And Mat er i al ;  G

SD- 06 Test  Repor t s

Oper at i ng Test ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Ser vi ce Or gani zat i on 

Spar e Par t s;  G

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

Oper at i ng Manual s

Mai nt enance Manual s

1. 3   MAI NTENANCE MATERI AL SUBMI TTALS

1. 3. 1   Auxi l i ar y Equi pment  and Spar e Par t s

**************************************************************************
Not e:   Del et e any i t ems l i s t ed bel ow t hat  ar e not  
r equi r ed.   Desi gner  shal l  speci f y ,  i n addi t i on t o 
t he l i s t  pr ovi ded bel ow,  what  addi t i onal  devi ce or  
devi ces ar e r equi r ed t o be pr ovi ded by t he 
cont r act or  i n t he per f or mance of  t hi s cont r act  t o 
ensur e t hat  t he user  of  t he equi pment  i s  abl e t o 
measur e t he desi r ed anal yt es t hat  ar e bei ng 
di st r i but ed by t hi s syst em.

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

Fur ni sh auxi l i ar y equi pment  and spar e par t s as f ol l ows:

a.   One spar e f l ow r at e i ndi cat or  f or  each machi ne.
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b.   One f l exi bl e t ank connect i on f or  each machi ne,  except  wher e t he machi ne 
i s di r ect  cyl i nder - mount ed.

c.   Thr ee each of  al l  speci al  gasket s t o f i t  al l  j oi nt s and uni ons.

d.   One set  of  al l  necessar y hose cl amps t o sui t  al l  hose connect i ons.

e.   Fi f t y cyl i nder  val ve gasket s.

f .   One 118 mL4 ounce bot t l e of  ammoni a.

g.   St at i onar y met al  pl at f or m scal e wi t hout  wheel s,  wi t h a capaci t y  of  
[ 2] [ 4] [ _____]  chl or i de cont ai ner s of  [ 1] [ 2] [ _____]  kgpounds si ze and of  
t he [ di al ] [ beam]  t ype.

h.   [ [ 1] [ 2] [ _____]  ai r - pur i f y i ng r espi r at or s,  wi t h car t r i dges conf or mi ng t o 
30 CFR 72;  Subpar t  710. ]  [ [ _____]  sel f - cont ai ned ai r  br eat hi ng uni t s. ]

i .   [ 1] [ 2] [ _____]  r esi dual - chl or i ne compar at or  of  a t ype empl oyi ng 
per manent  col or  st andar ds and 13-  or  26- mi l l i met er  v i ewi ng- dept h sampl e 
t ubes,  wi t h cor r osi on- r esi st ant  case,  a col or  di sk r eadi ng f r om 0. 0 
mg/ L t o [ _____]  mg/ L,  and suf f i c i ent  DPD t abl et s f or  100 t est s.   
Pr ovi der esi dual  chl or i ne compar at or s t hat  meet  EPA r equi r ement s.

j .   [ 1] [ 2] [ _____]  emer gency r epai r  k i t  f or  chl or i ne cyl i nder s.

k.   [ 1] [ 2] [ _____]  emer gency r epai r  k i t  f or  chl or i ne [ 1] [ _____]  met r i c t on 
t on cont ai ner s.

1. 3. 2   Speci al  Tool s

For  each t ype of  equi pment  f ur ni shed pr ovi de:

a.   Speci al  t ool s necessar y f or  adj ust ment ,  oper at i on,  mai nt enance,  and 
disassembly.

b.   A gr ease gun or  ot her  l ubr i cat i ng devi ce f or  each t ype of  gr ease 
required.

c.   One or  mor e st eel  cases mount ed on t he wal l  compl et e wi t h f l at  key 
l ocks,  t wo keys,  and cl i ps or  hooks t o hol d each t ool  i n a conveni ent  
l ocat i on.   Pr ovi de hi gh- gr ade,  smoot h,  f or ged,  t ool s f abr i cat ed f r om 
al l oy t ool  st eel .   Pr ovi de l ever  t ype gr ease guns.   Del i ver  t ool s at  
t he same t i me as t he equi pment  and hand over  on compl et i on of  t he wor k.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

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 ,  or  ot her  cont ami nant s.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de a chl or i ne f eed syst em f or  t he t r eat ment  of  sewage ef f l uent  or  
pot abl e wat er  syst ems.   Syst em shal l  consi st  of  chl or i ne f eed pump,  
cont r ol s,  cyl i nder  connect i ons,  gauges,  met er s,  et c.  as descr i bed i n t he 
f ol l owi ng par agr aphs.  
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2. 1. 1   St andar d Pr oduct s

Pr ovi de equi pment  and mat er i al  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 i t ems t hat  have been i n sat i sf act or y use f or  at  l east  
[ 2 year s pr i or  t o bi d openi ng] [ 2 year s pr i or  t o i ssuance of  Request  f or  
Pr oposal ] .    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 must  be pr oposed t o 
suppor t  al l  equi pment .

2. 1. 2   Nameplates

Secur e a pl at e t o maj or  equi pment  i t ems cont ai ni ng 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 .

2. 1. 3   Mi scel l aneous Suppor t s

Pr ovi de bol t s,  nut s,  anchor s,  washer s,  and al l  ot her  t ypes of  suppor t s 
necessar y f or  t he i nst al l at i on of  t he equi pment  whi ch ar e f abr i cat ed of   
gal vani zed st eel ,  cadmi um pl at ed st eel ,  or  Type 316 st ai nl ess st eel .

2. 1. 4   Submi t t al  Dat a

Submi t  a compl et e l i s t  of  equi pment  and mat er i al ,  i ncl udi ng manuf act ur er ' s 
descr i pt i ve dat a and t echni cal  l i t er at ur e,  per f or mance char t s and cur ves,  
cat al og cut s,  and i nst al l at i on i nst r uct i ons.   Submi t  a l i s t  of  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 det ai l  dr awi ngs and not  l at er  t han [ 1] [ 3] [ _____]  mont hs 
pr i or  t o t he dat e of  benef i c i al  occupancy.   I ncl ude i n t he dat a 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,  
and a l i s t  of  t he par t s r ecommended by t he manuf act ur er  t o be r epl aced 
af t er  [ 1] [  and] [  3]  year ( s)  of  ser vi ce.

2. 1. 5   Mat er i al  Compat i bi l i t y

Suppl y mat er i al s  t hat  ar e compat i bl e wi t h t he concent r at i on of  sol ut i ons t o 
whi ch t hey ar e exposed.  I t  i s  t he cont r act or ' s r esponsi bi l i t y  t o ensur e al l  
suppl i ed mat er i al s ar e compat i bl e wi t hi n al l  submi t t ed pr oduct s.

2. 1. 6   Fact or y Pai nt i ng

Use f act or y pai nt  whi ch conf or ms t o manuf act ur er ' s  st andar d f act or y f i ni sh.

2. 2   CHLORI NE- FEEDI NG MACHI NE

Sel ect  component s f or  t he machi ne f or  t he t r eat ment  of  [ wat er ] [ sewage]  by 
t he appl i cat i on of  chl or i ne [ sol ut i on] [ gas]  agai nst  a [ posi t i ve] [ negat i ve]  
head of  [ _____]  mmf eet  usi ng t he f aci l i t y ' s  syst em f or  oper at i on of  t he 
machi nes under  a var i at i on i n pr essur e f r om [ _____]  mi ni mum t o [ _____]  
maxi mum kPapsi .   The chl or i ne- f eedi ng syst em consi st s of  cont r ol s and 
devi ces necessar y f or  a compl et e oper at i ng syst em i ncl udi ng a chl or i ne 
pr essur e gauge or  ot her  devi ce t hat  i ndi cat es l oss of  chl or i ne pr essur e,  a 
chl or i ne pr essur e- r educi ng val ve,  a met er  wi t h r at e- of - f l ow,  i nj ect or ,  
pr essur e- r el i ef  val ves,  wat er - pr essur e gauges,  wat er  st r ai ner s,  backf l ow 
pr event er  and wat er - pr essur e r egul at or  i f  r equi r ed.
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2. 2. 1   Mounting

Pr ovi de each chl or i ne- f eedi ng machi ne wi t h means f or  [ di r ect  cyl i nder  
mount i ng] [ wal l  mount i ng] [ f l oor  mount i ng on a panel  or  i n a cabi net ]  so t hat  
t he chl or i ne gas f eed r at e cont r ol  i s  under  [ a vacuum] [ pr essur e]  when t he 
machi ne i s i n oper at i on.   [ Mi x chl or i ne gas wi t h l i qui d af t er  bei ng 
measur ed t hr ough t he met er .   ] I t  i s  essent i al  t hat  t he chl or i ne f eedi ng 
machi ne  f unct i on accur at el y r egar dl ess of  nor mal  var i at i ons i n pr essur e i n 
t he chl or i ne cyl i nder s[  and i n t he l i qui d pr essur e oper at i ng t he 
machi nes] .   

2. 2. 2   Pr ot ect i on of  Component s

Aut omat i cal l y  pr ot ect  t he machi ne agai nst  f l oodi ng or  damage i n t he event  
of  a f ai l ur e of  t he chl or i ne suppl y so t hat  under  oper at i ng condi t i ons i t  
i s  not  possi bl e f or  wat er  t o get  back i nt o t he chl or i ne i nl et  l i ne or  
dr y- gas cont r ol  par t s.   Pr ovi de par t s subj ect  t o cont act  wi t h chl or i ne made 
of  mat er i al s r esi st ant  t o t he act i on of  chl or i ne at  t he pr essur es and 
concent r at i ons t hat  coul d be encount er ed.   Const r uct  a syst em as s i mpl e as 
pr act i cabl e t hat  pr ovi des r el i abl e ser vi ce and i s r eadi l y accessi bl e f or  
i nspect i on,  c l eani ng,  adj ust ment ,  r epai r s,  and r epl acement s.

2. 2. 3   Capacity

**************************************************************************
NOTE:   Choose chl or i ne f eed capaci t y based on 
mi ni mum and maxi mum chl or i ne r equi r ement s r equi r ed 
by chemi cal  anal ysi s t o t r eat  wat er  f ed t hr ough t he 
system.

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

Pr ovi de Chl or i ne- f eedi ng machi nes capabl e of  del i ver i ng chl or i ne f r om a 
mi ni mum of  [ _____]  kgpounds t o a maxi mum of  [ _____] kgpounds i n 24 hour s 
whi l e oper at i ng cont i nuousl y at  r at ed capaci t y.

2. 2. 4   Chl or i nat or  Cont r ol s

Pr ovi de [ f ul l y  aut omat i c] [ semi aut omat i c] [ pr ogr am 
cont r ol ] [ manual l y- adj ust ed]  t ype chl or i ne- f eedi ng machi ne.   [ Al l  f ul l y  
aut omat i c machi nes ar e t o be equi pped t o r ecei ve st andar d 4- 20 mA cont r ol  
s i gnal s. ]   [ Ful l y aut omat i c cont r ol s consi st  of  devi ces wi t h accessor i es t o 
adj ust  cont i nuousl y t he r at e of  chl or i ne f eed aut omat i cal l y  i n di r ect  
pr opor t i on t o [ f l ow] [  and] [  chl or i ne r esi dual ] [  t o compensat e f or  changes 
i n t he chl or i ne demand]  of  t he [ wat er  ] [ or  ]  [ sewage ] bei ng chl or i nat ed.   
Accept abl e cont r ol s ar e not  t o r equi r e manual  at t ent i on ot her  t han 
adj ust ment  of  t he r equi r ed chl or i ne r esi dual . ]   [ Semi aut omat i c cont r ol s 
consi st  of  devi ces wi t h accessor i es t o st ar t  and st op t he chl or i ne- f eedi ng 
machi ne aut omat i cal l y  wi t h t he st ar t i ng and st oppi ng of  t he [ wat er ] [  or ] [  
sewage]  bei ng chl or i nat ed or  wi t h a t i mer  mechani sm. ]  [ Pr ogr am cont r ol  
consi st s of  a devi ce wi t h accessor i es t o change t he chl or i ne f eed r at e of  
t he machi ne aut omat i cal l y  accor di ng t o a pr edet er mi ned cycl e. ]   [ Manual  
cont r ol s consi st  of  adj ust ment  and i ndi cat i ng devi ces f or  r egul at i ng t he 
chl or i ne dosage manual l y.   Pr ovi de manual l y adj ust ed t ypes t hat  ar e capabl e 
of  r ecei v i ng st andar d 4- 20 mA cont r ol  s i gnal s by t he addi t i on of  an 
aut omat i c cont r ol  devi ce. ]

2. 2. 5   Cyl i nder  Connect i ons

Pr ovi de cyl i nder  connect i ons f or  at t achi ng st andar d chl or i ne cyl i nder s t o 
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t he chl or i ne- f eedi ng machi nes.   Connect i ons i ncl ude f l exi bl e met al  t ubi ng,  
an auxi l i ar y val ve f or  each chl or i ne cyl i nder ,  a mani f ol d f or  connect i ng 
[ 2] [ 4] [ _____]  cy l i nder s t o each chl or i ne- f eedi ng machi ne,  and ot her  
necessar y f i t t i ngs,  unl ess t he machi ne i s di r ect  cyl i nder - mount ed.

2. 2. 6   Swi t chover  Val ves

Suppl y t wo or  mor e mechani cal l y oper at ed or  l oss of  chl or i ne 
suppl y- oper at ed aut omat i c gas swi t chover  val ves t o aut omat i cal l y  r egul at e 
chl or i ne gas [ pr essur e]  [ vacuum]  and i nst al l  [ i n t he gas header ]  [ di r ect l y 
on t he chl or i ne cyl i nder s] .   Si ze t he swi t chover  val ves appr opr i at el y and 
equi pped wi t h f i l t er s [ and t r aps] .   Fact or y set  t he swi t chover  [ pr essur e]  
[vacuum].

2. 2. 7   Chl or i ne Pr essur e Gauges

Suppl y chl or i ne pr essur e gauges,  when appl i cabl e,  of  t he di aphr agm t ype 
wi t h t he Bour don t ube and di aphr agm compar t ment s f i l l ed compl et el y wi t h 
sui t abl e oi l .   Const r uct  t he gauge on t he l i ne f r om t he chl or i ne t ank t o 
i ndi cat e accur at el y t he pr essur e of  chl or i ne gas as suppl i ed f r om t he gas 
t ank t o t he chl or i ne f eeder .

2. 2. 8   Chl or i ne Pr essur e- Reduci ng Val ves

Pr ovi de chl or i ne pr essur e- r educi ng val ves t hat  r educe t he pr essur e of  t he 
gas and mai nt ai n t he pr essur e const ant  f or  any gi ven set t i ng of  r at e of  
f eed r egar dl ess of  changes i n t he cyl i nder  pr essur e.

2. 2. 9   Vacuum and Chl or i ne Rel i ef

Pr ovi de vacuum and chl or i ne r el i ef  t o l i mi t  t he vacuum wi t hi n t he 
chl or i ne- f eedi ng machi nes and pr ovi de f or  t he r el ease t o a sui t abl e vent  t o 
t he out s i de at mospher e of  any chl or i ne gas pr essur e bui l d- up i n t he par t s 
of  t he machi ne,  nor mal l y under  vacuum,  t hr ough i mpr oper  f unct i oni ng of  t he 
equi pment .   A vacuum seal i ng val ve whi ch  seal s of f  t he syst em when 
excessi ve vacuum i s pr esent  may be subst i t ut ed f or  t he vacuum r el i ef  val ve.

2. 2. 10   Chl or i ne- Met er i ng Devi ces

Fur ni sh chl or i ne- met er i ng devi ces i n suf f i c i ent  number s t o cover  pr oper l y 
t he r ange speci f i ed.   The chl or i ne f eed r at e cont r ol  syst em must  mai nt ai n 
t he f eed r at e wi t hi n 4 per cent  of  t he i ndi cat ed r at e.

2. 2. 11   Injectors

Pr ovi de i nj ect or s wi t h t he chl or i ne- f eedi ng machi nes t o r ecei ve al l  
chl or i ne and sol ut i on wat er  and t o di schar ge t he r esul t i ng sol ut i on t o t he 
poi nt s of  appl i cat i on.   I nt r oduce t he chl or i ne sol ut i on i nt o t he [ wat er  
] [ or  ] [ sewage]  mai n by means [ of  a [ cer ami c ] [ har d r ubber  ] [ or  ] [ pl ast i c 
] i nj ect i on nozzl e]  [ of  a sui t abl e di f f user  t ube i nser t ed i nt o t he mai n 
t hr ough a cor por at i on cock] .

2. 2. 12   Al ar m Act uat or s

Equi p each chl or i ne- f eedi ng machi ne wi t h al ar m act uat or s t o i ndi cat e l oss 
of  vacuum and excess vacuum.   Pr ovi de al ar m act uat or s f or  l ow chl or i ne gas 
pr essur e and hi gh chl or i ne gas pr essur e,  unl ess t he chl or i ne- f eedi ng 
machi ne i s di r ect - cyl i nder  mount ed.   [ Al so,  pr ovi de a sol ut i on wat er  l ow 
pr essur e al ar m act uat or . ]
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2. 2. 13   Pumps

Pr ovi de a pump f or  each chl or i ne- f eedi ng machi ne when t he mi ni mum wat er  
pr essur e speci f i ed i s bel ow t hat  r equi r ed f or  sat i sf act or y oper at i on of  t he 
machi ne.   Pr ovi de hydr aul i cal l y  oper at ed or  el ect r i c  mot or - dr i ve pumps.   
The el ect r i c  mot or  wi l l  be r at ed f or  [ _____] - vol t ,  [ _____] - phase,  
[ _____] - Hz ac,  and a maxi mum speed of  [ _____]  r pm.   Equi p t he pump wi t h a 
sui t abl e st ar t er  i n accor dance wi t h t he t ype of  cont r ol  speci f i ed.

2. 3   EVAPORATORS

**************************************************************************
NOTE:   Del et e t hi s par agr aph i n i t s  ent i r et y f or  
i nst al l at i ons wher e chl or i ne wi t hdr awal  r at es wi l l  
not  exceed chl or i ne gasi f i cat i on r at e.

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

Evapor at or s ar e r equi r ed whenever  gas wi t hdr awal  r at es exceed t he r at e at  
whi ch l i qui d chl or i ne gasi f i es at  t he oper at i ng t emper at ur e.  Pr ovi de wat er  
i mmer sed t ank heat - exchanger  evapor at or s sui t abl e f or  evapor at i ng l i qui d 
chl or i ne compl et e wi t h cont r ol s and devi ces f or  a compl et e oper at i ng syst em 
i ncl udi ng:  Vapor i z i ng chamber ,  el ect r i c  wat er  heat er s,  wat er  t emper at ur e 
t her most at  and i ndi cat or ,  hi gh and l ow wat er  t emper at ur e al ar m act uat or s,  
wat er - l evel  gauge,  aut omat i c make- up wat er  cont r ol  syst em,  l ow wat er  al ar m 
act uat or ,  chl or i ne gas t emper at ur e,  and pr essur e gauges,  [ make- up wat er  
v i sual  f l ow- i ndi cat or ] ,  ammoni a- t ype f l anged connect i ons f or  chl or i ne i nl et  
and out l et ,  dr ai n and vent  l i ne connect i ons,  and cat hodi c pr ot ect i on syst em 
wi t h ammet er .   Pr ovi de par t s whi ch ar e subj ect  t o cont act  wi t h chl or i ne 
made of  mat er i al s r esi st ant  t o t he act i on of  chl or i ne at  pr essur e and 
concent r at i ons t hat  coul d be encount er ed.   Const r uct i on i s t o be as s i mpl y 
as pr act i cabl e t o pr ovi de r el i abl e ser vi ce and t o be r eadi l y accessi bl e f or  
i nspect i on,  c l eani ng,  adj ust ment ,  r epai r  and r epl acement .

2. 3. 1   Capacity

Pr ovi de evapor at or s wi t h a capaci t y t o conver t  [ _____]  kgpounds per  day of  
l i qui d chl or i ne i nt o gaseous st at e.

2. 3. 2   Vapor i z i ng Chamber

Pr ovi de a vapor i z i ng chamber  const r uct ed of  st eel  and  desi gned t o conf or m 
to ASME BPVC SEC VI I I  D1.   Test  t he chamber  hydr ost at i cal l y  at  5. 5 MPa800 
psi g mi ni mum.   Pr ot ect  t he gas chamber  and wat er  bat h t ank f r om cat hodi c 
cor r osi on.   Pr ovi de i nsul at ed,  gal vani zed t ank t o conf or m t o ASTM A153/ A153M.

2. 3. 3   Wat er  Heat er s

Desi gn t he wat er  heat er s f or  oper at i on on a 3- phase,  60- Hz cur r ent  of  t he 
vol t age i ndi cat ed.   I ncl ude a vapor - seal ed magnet i c cont act or  f or  handl i ng 
t he cur r ent  t o t he heat er s.   The hol di ng coi l  i s  t o be r at ed f or  
s i ngl e- phase,  60- Hz cur r ent .

2. 3. 4   Swi t chover  Syst em

Suppl y a l i qui d chl or i ne aut omat i c swi t chover  syst em t o aut omat i cal l y  
change t o r eser ve suppl y when t he on- l i ne l i qui d chl or i ne suppl y r uns out .
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2. 3. 5   Pr essur e- Rel i ef  Syst em

Equi p each evapor at or  wi t h a chl or i ne pr essur e r el i ef  syst em l ocat ed 
downst r eam of  t he gas out l et wi t h t he f ol l owi ng f eat ur es:

a.   Rupt ur e di sk wi t h 1. 7 MPa250 psi g mi ni mum r at i ng.

b.   Pr essur e swi t ch pr ot ect ed by a di aphr agm seal  and act uat ed at  137. 9 kPa
20 psi g.

c.   Sel f - r eseat i ng pr essur e r el i ef  val ve wi t h manuf act ur er ' s st andar d 
pr essur e r at i ng,  set  f or  a pr essur e compat i bl e wi t h t he r espect i ve 
r upt ur e di sk r at i ng f i gur e.

2. 4   PIPING

2. 4. 1   Wat er  Pi pi ng

Pr ovi de gal vani zed st eel  wat er  pi pi ng conf or mi ng t o ASTM A53/ A53M or  
pr ovi de copper  t ubi ng conf or mi ng t o ASTM B88M ASTM B88.   Mal l eabl e- i r on 
uni ons and f i t t i ngs f or  i nst al l at i on of  st eel  pi pe ar e t o conf or m t o 
ASME B16. 3.

2. 4. 2   Chl or i ne Pi pi ng

Pr ovi de chl or i ne sol ut i on pi pi ng smal l er  t han 40 mm1- 1/ 2 i nches i n di amet er  
made of  [ PVC pi pe conf or mi ng t o ASTM D1785 or  CPVC pi pe conf or mi ng t o 
ASTM F441/ F441M]  [ r ubber  hose] .   Pr ovi de pi pi ng of  40 mm1- 1/ 2 i nches i n 
di amet er  or  l ar ger  made of  [ pl ast i c pi pe]  [ r ubber  hose]  [ r ubber - l i ned]  
[ pl ast i c- l i ned st eel  pi pe] .   Li ne st eel  pi pe smal l er  t han 150 mm6 i nches 
wi t h pl ast i c l i ni ng not  l ess t han 3. 2 mm1/ 8 i nch t hi ck;  and f or  st eel  pi pe 
l ar ger  t han 150 mm6 i nches,  i t  cannot  be l ess t han 4. 8 mm3/ 16 i nch t hi ck.   
Pr ovi de pl ast i c f i t t i ngs f or  pl ast i c pi pe  wi t h [ f l anged]  [ t hr eaded]  
j oi nt s.   Pr ovi de j oi nt s f or  r ubber  hose t hat  use a c l amp- t ype mechani cal  
coupl i ng.   Pr ovi de l i ned st eel  pi pe t hat  i s  [ t hr eaded]  [ f l anged i nt egr al  
wi t h t he pi pe]  [ f or ged- st eel  f l anges scr ewed t o t he pi pe bar r el ] .   Pr ovi de 
f i t t i ngs f or  st eel  pi pe whi ch ar e [ f l anged conf or mi ng t o ASME B16. 1 or  
ASME B16. 5]  [ f or ged- st eel  t hr eaded conf or mi ng t o ASME B16. 11]  and ar e 
compat i bl e wi t h l i ned st eel  pi pe.

2. 4. 2. 1   Pi pi ng f or  Dr y Chl or i ne

**************************************************************************
NOTE:   Sel ect i on of  chl or i ne- gas pi pi ng i s dependent  
on t he ser vi ce f or  whi ch t he syst em i s desi gned.   
The desi gner  wi l l  consul t  t he Chl or i ne Manual  and CI  
Pamphl et  6,  Pi pi ng Syst ems f or  Dr y Chl or i ne f or  
appl i cabl e pi pi ng syst em.

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

Ensur e pi pi ng f or  dr y chl or i ne  conf or ms t o CI  Pamphl et  1 and CI  Pamphl et  6.   
[ Ensur e st eel  pi pe 19 t hr ough 40 mm3/ 4 t hr ough 1- 1/ 2 i nches i n di amet er  
conf or ms t o [ ASTM A106/ A106M,  Schedul e 80,  Gr ade A or  B] [  or ] [  ASTM A587] .   
Ensur e st eel  pi pe over  40 mm1- 1/ 2 i nches i n di amet er  conf or ms t o 
ASTM A53/ A53M,  Schedul e [ 40] [ 80] ,  Gr ade [ E] [  or ] [  S] .   Fi t t i ngs f or  st eel  
pi pe ar e t o conf or m t o CI  Pamphl et  6] .   [ Pr ovi de seaml ess copper  t ubi ng 
conf or mi ng t o ASTM B88MASTM B88 i n t he anneal ed st at e wi t h Type K wal l  
t hi ckness or  heavi er .   Pr ovi de f i t t i ngs f or  copper  t ubi ng i n accor dance 
with CI  Pamphl et  6. ]  I f  moi st ur e may be pr esent ,  pr ovi de pi pi ng smal l er  
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t han 40 mm1- 1/ 2 i nches i n di amet er  made of  [ pol yvi nyl i dene 
f l uor i de] [ pol yvi nyl i dene f l uor i de l i ned st eel  pi pe] ;  i f  pi pi ng i s l ar ger  
t han 40 mm1- 1/ 2 i nches i n di amet er ,  pr ovi de pol yvi nyl i dene f l uor i de l i ned 
st eel  pi pe.   For  pi pi ng f or  dr y or  moi st  chl or i ne gas under  vacuum pr ovi de 
chl or i nat ed pol yvi nyl  chl or i de pi pi ng.

2. 4. 2. 2   Pi pi ng f or  Li qui d Chl or i ne

Speci f y pi pi ng f or  l i qui d chl or i ne f r ee of  moi st ur e t he same as f or  dr y 
chl or i ne gas under  pr essur e.   Whenever  a por t i on of  t he l i qui d chl or i ne 
pi pi ng can be i sol at ed bet ween t wo cl osed val ves,  pr ot ect  t hat  por t i on wi t h 
a l i qui d chl or i ne expansi on chamber .

2. 4. 3   Cyl i nder  Connect i ons

Use cyl i nder  connect i ons made of  f l exi bl e met al  t ubi ng of  r equi r ed s i ze 
cadmi um- pl at ed copper .   I nst al l  f l exi bl e cyl i nder  connect or  assembl y wi t h 
l ead- gasket ed,  naval - br onze f i t t i ngs.

2. 5   ELECTRI CAL WORK

Pr ovi de el ect r i c  mot or - dr i ven equi pment ,  and wi r i ng per  Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   Rat i ngs wi l l  be as i ndi cat ed.   Pr ovi de mot or  
st ar t er s compl et e wi t h t her mal - over l oad pr ot ect i on and ot her  appur t enances 
necessar y f or  mot or  cont r ol s speci f i ed.   Pr ovi de mannual  or  aut omat i c 
cont r ol  and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  cont r ol s and 
devi ces.   Pr ewi r e al l  el ect r i cal  connect i ons at  j unct i on t er mi nal  boxes and 
at  cont act or - st ar t er  uni t  encl osur es.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Submi t  det ai l  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 wi l l  pr oper l y f unct i on as a uni t .   Show on t he dr awi ngs 
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 c l ear ances f or  
mai nt enance and oper at i on.

3. 1. 1   Chl or i ne- Feedi ng Equi pment

I nst al l  t he chl or i ne f eedi ng machi nes,  [ t he evapor at or s]  and al l  equi pment  
appur t enances i n accor dance wi t h CI  Pamphl et  1 and CI  Pamphl et  6 so as t o 
pr ovi de a compl et e and i nt egr at ed syst em i n accor dance wi t h t he 
i nst r uct i ons of  t he manuf act ur er  [ and 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] .

3. 1. 2   Pi pe,  Tubi ng,  Hanger s,  and Suppor t s

I nst al l  pi pes and t ubes i n accor dance wi t h Sect i on 22 00 00 PLUMBI NG,  
GENERAL PURPOSE.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Tests

Af t er  i nst al l at i on of  t he chl or i ne- f eedi ng machi ne [ and evapor at or s]  i s  
compl et e,  per f or m an oper at i ng t est  at  desi gn syst em f l ow r at es and 
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pr essur es t o assur e t hat  t he chl or i ne- f eedi ng i nst al l at i on oper at es 
pr oper l y.   Test  al l  pi pi ng hydr ost at i cal l y  and f or  l eaks.   No l eaks ar e 
al l owed i n pi pi ng.   I f  any def i c i enci es ar e r eveal ed dur i ng any t est s,  
cor r ect  such def i c i enci es and r econduct  t he t est s.

Submi t  t est  r epor t  i n bookl et  f or m showi ng 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,  upon compl et i on and t est i ng of  t he 
i nst al l ed syst em.   I ndi cat e i n each t est  r epor t  t he f i nal  posi t i on of  
controls.

3. 2. 2   Manuf act ur er  Fi el d Ser vi ce

Pr ovi de t he ser v i ces of  a manuf act ur er ' s 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  speci f i ed,  
t o super vi se t he i nst al l at i on,  adj ust ment ,  and t est i ng of  t he equi pment .

3. 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.   Fol l ow manuf act ur er s '  
r ecommendat i ons f or  number  of  coat s,  pr i mer  and pai nt  t ype and t hi ckness.   
Thor oughl y c l ean f act or y pai nt ed i t ems r equi r i ng t ouchi ng up i n t he f i el d 
of  al l  f or ei gn mat er i al  and pr i me and t opcoat  wi t h t he manuf act ur er ' s 
st andar d f act or y f i ni sh ( pr ovi ded i t  does not  di scol or  i n t he pr esence of  
hydr ogen sul f i de f umes,  hi gh wat er  vapor  at mospher e,  al kal i ne wat er  vapor ,  
and concent r at ed chl or i ne ( oxi di z i ng)  condi t i on) s.   Pr ovi de coat i ng t hat  i s  
not  l ess t han 0. 05 mm1. 78 mi l s t hi ck.

3. 4   CLOSEOUT ACTI VI TI ES

3. 4. 1   Training

Conduct  a f i el d t r ai ni ng cour se f or  desi gnat ed oper at i ng st af f  member s 
conduct ed by t he manuf act ur er ' s r epr esent at i ve and pr ovi ded f or  a t ot al  
per i od of  [ 8] [ 16] [ _____]  hour s of  nor mal  wor ki ng t i me.  St ar t  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  
al l  of  t he i t ems cont ai ned i n t he oper at i ng and mai nt enance i nst r uct i ons 
dur i ng f i el d t r ai ni ng.

3. 4. 2   Oper at i ng Manual s

Submi t  compl et e copi es of  oper at i ng manual s 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,  oper at i on and shut down.   I ncl ude i n 
t he manual s 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  al l  equi pment  and t hei r  basi c oper at i ng 
features.

3. 4. 3   Mai nt enance Manual s

Submi t  compl et e copi es of  mai nt enance manual s l i s t i ng r out i ne mai nt enance 
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 i n t he i nst r uct i ons gas pi pe l ayout ,  l i qui d chl or i ne pi pe l ayout ,  
di l ut i on l i qui d pi pe l ayout ,  equi pment  l ayout ,  and s i mpl i f i ed wi r i ng and 
cont r ol  di agr ams of  t he syst em as i nst al l ed.

3. 4. 4   Fr amed I nst r uct i ons

Post  f r amed i nst r uct i ons,  cont ai ni ng wi r i ng and cont r ol  di agr ams,  wher e 
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di r ect ed.   Post  oper at i ng i nst r uct i ons as di scussed i n t he Oper at i ng and 
Mai nt enance Manual .   Post  t he f r amed i nst r uct i ons bef or e accept ance t est i ng 
of  t he syst ems.

        - -  End of  Sect i on - -
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