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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  f i l t r at i on syst ems wi t h capaci t y 
l ess t han 750 l i t er s 200 gal l ons per  mi nut e.

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 
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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 LADDER I NSTI TUTE ( ALI )

ALI  A14. 3 ( 2008;  R 2018)  Ladder s -  Fi xed -  Saf et y 
Requirements

AMERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)

ASSP A1264. 1 ( 2017)  Saf et y Requi r ement s f or  Wor kpl ace 
Wal ki ng/ Wor ki ng Sur f aces and Thei r  Access;  
Wor kpl ace,  Fl oor ,  Wal l  and Roof  Openi ngs;  
St ai r s and Guar dr ai l / Handr ai l  Syst ems

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA B100 ( 2016;  Er r at a 2017;  Addenda 2018)  Gr anul ar  
Fi l t er  Mat er i al

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

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

AWWA C115/ A21. 15 ( 2011)  Fl anged Duct i l e- I r on Pi pe Wi t h 
Duct i l e- I r on or  Gr ay- I r on Thr eaded Fl anges

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

AWWA D100 ( 2011)  Wel ded St eel  Tanks f or  Wat er  St or age

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

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. 3 ( 2016)  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
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ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASME BPVC SEC VI I I  D1 ( 2017)  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 A126 ( 2004;  R 2014)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs f or  Val ves,  Fl anges,  
and Pi pe Fi t t i ngs

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 A167 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
Strip

ASTM A193/ A193M ( 2017)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2018)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A216/ A216M ( 2016)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  Sui t abl e f or  Fusi on 
Wel di ng,  f or  Hi gh- Temper at ur e Ser vi ce

ASTM A276/ A276M ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Plates

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A420/ A420M ( 2016)  St andar d Speci f i cat i on f or  Pi pi ng 
Fi t t i ngs of  Wr ought  Car bon St eel  and Al l oy 
St eel  f or  Low- Temper at ur e Ser vi ce

ASTM A53/ A53M ( 2018)  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,  
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Wel ded and Seaml ess

ASTM A707/ A707M ( 2014)  St andar d Speci f i cat i on f or  For ged 
Car bon and Al l oy St eel  Fl anges f or  
Low- Temper at ur e Ser vi ce

ASTM C1147 ( 2014)  St andar d Pr act i ce f or  Det er mi ni ng 
t he Shor t  Ter m Tensi l e Wel d St r engt h of  
Chemi cal - Resi st ant  Ther mopl ast i cs

ASTM C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y  ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C128 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y  ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Fi ne Aggr egat e

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C582 ( 2009)  Cont act - Mol ded Rei nf or ced 
Ther moset t i ng Pl ast i c ( RTP)  Lami nat es f or  
Cor r osi on- Resi st ant  Equi pment

ASTM D1330 ( 2004;  R 2010)  Rubber  Sheet  Gasket s

ASTM D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds

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 D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)

ASTM D2564 ( 2012)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM D3139 ( 1998;  R 2011)  Joi nt s f or  Pl ast i c  Pr essur e 
Pi pes Usi ng Fl exi bl e El ast omer i c Seal s

ASTM D3299 ( 2010)  Fi l ament - Wound 
Gl ass- Fi ber - Rei nf or ced Ther moset  Resi n 
Cor r osi on- Resi st ant  Tanks

ASTM D3308 ( 2012;  R 2017)  PSt andar d Speci f i cat i on f or  
TFE Resi n Ski ved Tape

ASTM D4097 ( 2001;  R 2010)  Cont act - Mol ded 
Gl ass- Fi ber - Rei nf or ced Ther moset  Resi n 
Cor r osi on- Resi st ant  Tanks

ASTM F477 ( 2014)  St andar d Speci f i cat i on f or  
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El ast omer i c Seal s ( Gasket s)  f or  Joi ni ng 
Pl ast i c Pi pe

I NTERNATI ONAL SOCI ETY OF AUTOMATI ON ( I SA)

ANSI / I SA 5. 1 ( 2009)  I nst r ument at i on Symbol s and 
Identification

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

MSS SP- 58 ( 2009)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

MSS SP- 67 ( 2017;  Er r at a 1 2017)  But t er f l y  Val ves

MSS SP- 70 ( 2011)  Gr ay I r on Gat e Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 71 ( 2011;  Er r at a 2013)  Gr ay I r on Swi ng Check 
Val ves,  Fl anged and Thr eaded Ends

MSS SP- 72 ( 2010a)  Bal l  Val ves wi t h Fl anged or  
But t - Wel di ng Ends f or  Gener al  Ser vi ce

MSS SP- 78 ( 2011)  Cast  I r on Pl ug Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 85 ( 2011)  Gr ay I r on Gl obe & Angl e Val ves 
Fl anged and Thr eaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 310- 04 ( 2013;  wi t h Change 1)  Sei smi c Desi gn of  
Buildings

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 ,  
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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 
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

Fi l t r at i on Syst em;  G[ ,  [ _____] ]

  I ncl ude compl et e wi r i ng and schemat i c di agr ams;  equi pment  l ayout  
and anchor age;  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 
unit.

SD- 03 Pr oduct  Dat a

Post i ng Fr amed I nst r uct i ons

Qualifications

Media

Mat er i al s and Equi pment
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Cont r ol  Syst em

Spar e Par t s

  Submi t  af t er  appr oval  of  t he shop dr awi ngs,  and not  l at er  t han 
[ _____]  days pr i or  t o t he st ar t  of  oper at i on.

SD- 06 Test  Repor t s

Accept ance Test i ng

Fact or y Test s

SD- 07 Cer t i f i cat es

Mat er i al s and Equi pment

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

Fi el d Tr ai ni ng

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]

1. 3   QUALIFICATIONS

Submi t  qual i f i cat i ons of  t he i nst al l er ,  and t he manuf act ur er ' s and medi a 
suppl i er ' s  r epr esent at i ves.

1. 3. 1   Installer

The i nst al l er  shal l  have a mi ni mum of  [ _____]  year s exper i ence i n t he 
i nst al l at i on of  a mi ni mum of  [ _____]  s i mi l ar  f i l t r at i on syst ems and shal l  
show evi dence of  sat i sf act or y oper at i on f or  each i nst al l at i on.

1. 3. 2   Manuf act ur er ' s Repr esent at i ve

A r epr esent at i ve of  t he f i l t r at i on syst em manuf act ur er ,  who i s f ami l i ar  
wi t h t he desi gn and 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 shal l  be pr esent  at  t he j obsi t e dur i ng 
i nst al l at i on of  t he f i l t r at i on syst em.

1. 3. 3   Medi a Suppl i er  Repr esent at i ve

A r epr esent at i ve of  t he medi a suppl i er  who i s exper i enced i n t he 
i nst al l at i on of  t he speci f i ed f i l t r at i on medi a shal l  be pr esent  at  t he 
j obsi t e dur i ng medi a i nst al l at i on.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  f r om t he weat her ,  excessi ve humi di t y,  excessi ve t emper at ur e 
var i at i on,  and di r t ,  dust ,  or  ot her  cont ami nant s equi pment  del i ver ed and 
pl aced i n st or age.

1. 5   EXTRA MATERI ALS

St andar d spar e par t s shal l  be pr ovi ded as r ecommended i n t he manuf act ur er ' s 
i nst r uct i on manual s f or  each component  of  t he equi pment .   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.   
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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.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de a [ pr essur e]  [ cont i nuous backwash]  [ t r avel i ng br i dge]  [ car t r i dge]  
[ bag]  f i l t r at i on syst em.   The f i l t r at i on syst em shal l  be desi gned,  
const r uct ed,  and i nst al l ed t o compl y wi t h t he f ol l owi ng desi gn condi t i ons.   
Suppl y auxi l i ar y syst ems and equi pment  r equi r ed t o mai nt ai n compl et e and 
wor kabl e f i l t er  syst ems i ncl udi ng,  but  not  l i mi t ed t o,  r equi r ed pi pi ng 
bet ween uni t s,  auxi l i ar y equi pment  f or  pl umbi ng and power ,  and cont r ol s and 
i nt er f aces bet ween auxi l i ar y equi pment  and t he f i l t er .   Chemi cal  addi t i ves 
[ wi l l ]  [ wi l l  not ]  be al l owed t o enhance t he f i l t r at i on syst em.   The 
i nst al l at i on shal l  be const r uct ed [ i ndoor s]  [ out door s] .   [ _____]  vol t s of  
el ect r i c i t y,  [ _____]  Pa psi  ai r  pr essur e,  and [ _____]  Pa psi  wat er  pr essur e 
i s avai l abl e f or  i nst al l at i on.

2. 1. 1   I nf l uent  Fl ow Char act er i st i cs

**************************************************************************
NOTE:   Thi s par agr aph descr i bes i nf l uent  f l ow 
char act er i st i cs f or  cont i nuous backwash,  t r avel i ng 
br i dge,  and pr essur e f i l t r at i on syst ems.

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

Desi gn Fl ow [ _____] L gal l ons per  mi nut e

Maxi mum Fl ow Rat e [ _____] L gal l ons per  mi nut e

Mi ni mum Avai l abl e Head [ _____] m f eet

Desi gn I nf l uent  Temper at ur e [ _____] degr ees C degr ees F

Maxi mum I nf l uent  Temper at ur e [ _____] degr ees C degr ees F

Mi ni mum I nf l uent  Temper at ur e [ _____] degr ees C degr ees F

Fl ow Condi t i ons [ i nt er mi t t ent ]  [ cont i nuous]  [ bat ch]

Desi gn I nf l uent ,  Suspended Sol i ds [ _____]  mg/ L

Desi gn I nf l uent ,  Par t i c l e Si ze [ _____]  mi cr on

Maxi mum pH [_____]

Mi ni mum pH [_____]

Maxi mum BOD [ _____]  mg/ L

Mi ni mum BOD [ _____]  mg/ L

Sour ce of  Pr ocess Wat er [ met al s pr eci pi t at i on]  [ bi ol ogi cal  
t r eat ment ]  [ sur f ace wat er ]  [ l andf i l l  
l eachat e]  [ _____]

Chemi cal  Pr et r eat ment [ al um]  [ pol ymer ]  [ _____]

Alkalinity [ _____]  mg CaCO3/ L

Cal ci um Concent r at i on [ _____]  mg/ L

Hardness [ _____]  mg/ L

[_____] [_____]
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2. 1. 2   Desi gn Cr i t er i a

**************************************************************************
NOTE:   Thi s par agr aph speci f i es mi ni mum desi gn 
r equi r ement s f or  cont i nuous backwash,  t r avel i ng 
br i dge,  and pr essur e f i l t r at i on syst ems.

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

Number  of  Fi l t er s [_____]

Maxi mum Ef f l uent ,  Suspended Sol i ds [ _____]  mg/ L

Maxi mum Ef f l uent ,  Par t i c l e Si ze [ _____]  mi cr on

Maxi mum BOD [ _____]  mg/ L

Backwash Type [_____]

Maxi mum Fi l t r at i on Rat e [ _____]  L/ second/ squar e met er [ _____]  
gal / second/ squar e f oot

Maxi mum I nf l uent ,  Pi pe Vel oci t y [ _____]  m/ s[ _____]  f t / s

Maxi mum Ef f l uent ,  Pi pe Vel oci t y [ _____]  m/ s[ _____]  f t / s

Cl ean Bed Maxi mum Headl oss ( at  desi gn 
f l ow and t emper at ur e)

[ _____]  met er s[ _____]  f eet

         
2. 1. 3   Car t r i dge and Bag I nf l uent

**************************************************************************
NOTE:   Thi s par agr aph descr i bes i nf l uent  f l ow 
char act er i st i cs f or  car t r i dge and bag f i l t r at i on 
syst ems.   I n addi t i on t o t he i nf or mat i on l i s t ed 
bel ow,  concent r at i ons of  Tar get  Compound Li st  ( TCL)  
and Tar get  Anal yt e Li st  ( TAL)  compounds i n t he wast e 
st r eam shoul d be i ncl uded i n t he i nf l uent  st r eam 
char act er i st i cs par agr aph.   Thi s i nf or mat i on wi l l  
hel p ensur e t hat  t he bag or  car t r i dge f i l t r at i on 
mat er i al s ar e compat i bl e wi t h t he wast e st r eam.

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

Desi gn Fl ow [ _____]  L/ mi nut e[ _____]  gal / mi nut e

Maxi mum Fl ow Rat e [ _____]  L/ 25 cm f i l t er [ _____]  gal / 25 cm 
f i l t er  equi val ent

Desi gn I nl et  Pr essur e [ _____]  Pa[ _____]  psi

Desi gn I nf l uent  Temper at ur e [ _____]  degr ees C[ _____]  degr ees F
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Maxi mum I nf l uent  Temper at ur e [ _____]  degr ees C[ _____]  degr ees F

Mi ni mum I nf l uent  Temper at ur e [ _____]  degr ees C[ _____]  degr ees F

Fl ui d Vi scosi t y [ _____]  cP[ _____]  l b/ f t - s

Fl ow Condi t i ons [ i nt er mi t t ent ]  [ cont i nuous]  [ bat ch]

Desi gn I nf l uent ,  Suspended Sol i ds [ _____]  mg/ L

Desi gn I nf l uent ,  Par t i c l e Si ze [ _____]  mi cr on

Maxi mum pH [_____]

Mi ni mum pH [_____]

Sour ce of  Pr ocess Wat er [ met al s pr eci pi t at i on]  [ bi ol ogi cal  
t r eat ment ]  [ sur f ace wat er ]  [ l andf i l l  
l eachat e]  [ _____]

Chemi cal  Pr et r eat ment [ al um]  [ pol ymer ]  [ _____]

Alkalinity [ _____]  mg CaCO3/ L

Cal ci um Concent r at i on [ _____]  mg/ L

Hardness [ _____]  mg/ L

[_____] [_____]

2. 1. 4   Car t r i dge and Bag Desi gn Cr i t er i a

**************************************************************************
NOTE:   Thi s par agr aph speci f i es mi ni mum desi gn 
r equi r ement s f or  car t r i dge and bag f i l t r at i on 
systems.

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

Tot al  Number  Oper at i ng Uni t s [_____]

Number  of  On- l i ne Uni t s [_____]

Number  of  St and- by Uni t s [_____]

Number  of  El ement s per  Uni t [_____]

Desi gn Ef f l uent ,  Suspended Sol i ds [ _____]  mg/ L

Desi gn Ef f l uent ,  Par t i c l e Si ze [ _____]  mi cr on

Maxi mum Di f f er ent i al  Pr essur e [ _____]  Pa[ _____]  psi  at  desi gn 
temperature

[ _____]  Pa[ _____]  psi  at  maxi mum 
temperature

2. 2   MATERI ALS AND EQUI PMENT

**************************************************************************
NOTE:   Pi pes,  val ves,  pumps,  and appur t enances ar e 
gener al l y suppl i ed as par t  of  t he package f i l t r at i on 
syst em,  but  t he desi gner  must  speci f y t hose s i t es 
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r equi r i ng speci al  mat er i al s of  const r uct i on,  s i z i ng,  
et c. ,  based on t he i nf l uent  st r eam char act er i st i cs.

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

Recycl abl e mat er i al s shal l  conf or m t o EPA r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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  such 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.   Equi pment  shal l  be suppor t ed 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.

2. 2. 2   Nameplates

Pr ovi de each maj or  i t em of  equi pment  wi t h t he manuf act ur er ' s name,  addr ess,  
t ype of  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 .

2. 2. 3   Pr ot ect i on of  Movi ng Par t s

Compl et el y encl ose by guar ds bel t s,  chai ns,  coupl i ngs,  and ot her  movi ng 
par t s t o pr event  acci dent al  per sonal  i nj ur y.   Guar ds shal l  be r emovabl e or  
ar r anged t o al l ow access t o t he equi pment  f or  mai nt enance.   I f  equi pment  i s  
housed i n a l ockabl e housi ng,  t hi s shal l  be suf f i c i ent  pr ot ect i on and no 
addi t i onal  guar ds ar e necessar y.

2. 2. 4   Speci al  Tool s

Pr ovi de one set  of  speci al  t ool s,  cal i br at i on devi ces,  and i nst r ument s 
r equi r ed f or  oper at i on,  cal i br at i on,  and mai nt enance of  t he equi pment .

2. 2. 5   St eel  Pl at es,  Shapes and Bar s

ASTM A36/ A36M.

2. 2. 6   Pi pe and Fi t t i ngs

Pi pe and f i t t i ngs shal l  conf or m t o t he st andar ds speci f i ed bel ow.

2. 2. 6. 1   St eel  Pi pe

ASTM A53/ A53M.

a.   Fl anged Joi nt s:   ASTM A707/ A707M.

b.   Wel ded Joi nt s:   AWS D1. 1/ D1. 1M.

c.   Bol t s:   ASTM A307,  Gr ade B.

d.   Fi t t i ngs:   ASTM A420/ A420M.

2. 2. 6. 2   Duct i l e I r on Pi pe

AWWA C115/ A21. 15.
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a.   Fl anged Pi pe:   AWWA C115/ A21. 15 wi t h ASME B16. 1,  Cl ass 125 f l anges.

b.   Rubber - Gasket  Joi nt s:   AWWA C111/ A21. 11.

c.   Fi t t i ngs:   AWWA C110/ A21. 10.

d.   Push- on Joi nt s:   AWWA C151/ A21. 51.

e.   Bol t s and Nut s:   ASTM A307,  Gr ade B.

2. 2. 6. 3   St ai nl ess St eel  Pi pe

ASTM A312/ A312M,  Schedul e 40,  Type 316 or  Type 304.

a.   Fl anged Pi pe:   ASME B16. 5,  Cl ass 150.

b.   Rubber - Gasket  Joi nt s:   ASTM D1330.

c.   Fi t t i ngs:   ASME B16. 3.

d.   Bol t s:   ASTM A193/ A193M,  Cl ass 1,  Gr ade B8.

e.   Nut s:   ASTM A194/ A194M,  Gr ade 8.

2. 2. 6. 4   Pol yvi nyl  Chl or i de ( PVC)  Pi pe

PVC pi pe and f i t t i ngs l ess t he 100 mm 4 i nch di amet er  shal l  be i n 
accor dance wi t h ASTM D1785 or  ASTM D2241.   PVC pi pe and f i t t i ngs 100 mm 4 
i nch i n di amet er  or  l ar ger  shal l  be i n accor dance wi t h ASTM D2241 and shal l  
have push- on j oi nt s.

a.   Push- on Joi nt s:   ASTM D3139 or  ASTM F477.

b.   Sol vent  Cement :   ASTM D2564.

2. 2. 7   Pi pe Hanger s and Suppor t s

MSS SP- 58.

2. 2. 8   Valves

2. 2. 8. 1   St eel  Val ves

ASTM A216/ A216M,  Gr ade WCB.

2. 2. 8. 2   Cast  I r on Val ves

ASTM A126,  Cl ass B.

a.   Gl obe and Angl e Val ves:   MSS SP- 85.

b.   Gat e Val ves:   MSS SP- 70.

c.   Pl ug Val ves:   MSS SP- 78.

d.   But t er f l y  Val ves:   MSS SP- 67.

e.   Bal l  Val ves:   MSS SP- 72.
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f .   Check Val ves:   MSS SP- 71.

2. 2. 8. 3   PVC Val ves

ASTM D1784,  Cl ass 12454- B ( f or mer l y desi gnat ed Type I ,  Gr ade 1) .

2. 2. 9   Ot her  Mat er i al s

2. 2. 9. 1   Pol ypr opyl ene Suppor t  Mat er i al

**************************************************************************
NOTE:   The pol ypr opyl ene r equi r ement s ar e appl i cabl e 
t o use f or  suppor t  mat er i al s f or  bag and car t r i dge 
filters.

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

ASTM C1147.

2. 2. 9. 2   Joi nt  Compound

Joi nt  compound f or  t hr eaded j oi nt s shal l  be a st i f f  mi xt ur e of  gr aphi t e and 
oi l ,  i ner t  f i l l er  and oi l ,  or  a gr aphi t e compound.

2. 2. 9. 3   Joi nt  Tape

Joi nt  t ape f or  t hr eaded j oi nt s shal l  compl y wi t h ASTM D3308.

2. 3   ELECTRI CAL EQUI PMENT

2. 3. 1   El ect r i cal  Wor k

[ El ect r i cal  mot or - dr i ven equi pment  speci f i ed shal l  be pr ovi ded compl et e 
wi t h [ mot or s]  [ mot or s and mot or  st ar t er s]  and cont r ol s. ]   [ Mot or  st ar t er s 
shal l  be pr ovi ded compl et e wi t h pr oper l y s i zed t her mal  over l oad pr ot ect i on 
and ot her  appur t enances necessar y f or  t he mot or  speci f i ed. ]   El ect r i cal  
wor k shal l  be as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Manual  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  t he oper at i on speci f i ed and any cont r ol  wi r i ng r equi r ed f or  
cont r ol s and devi ces,  shal l  be pr ovi ded.

2. 3. 2   El ect r i c  Mot or s

Mot or s shal l  conf or m t o NEMA MG 1.   Mot or  wi t h namepl at e hor sepower s equal  
or  gr eat er  t han 380 wat t s 1/ 2 hp shal l  be sui t abl e f or  480 vol t ,  3 phase 
oper at i ng ser vi ce,  unl ess ot her wi se speci f i ed.   Mot or s of  gr eat er  t han 760 
wat t s 1 hp shal l  be hi gh ef f i c i ency t ype as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

2. 3. 3   Mot or  Cont r ol s

Cont r ol s shal l  conf or m t o NEMA I CS 1.

2. 3. 4   El ect r i cal  Power  Cont r ol

**************************************************************************
NOTE:   Gener al l y ,  t he f i l t er  manuf act ur er  wi l l  
suppl y a st andar d cont r ol  syst em wi t h t he package 
uni t .   To al l ow maxi mum f l exi bi l i t y ,  t he cont r ol  
syst em shoul d be speci f i ed onl y t o t he ext ent  
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necessar y t o achi eve pr oj ect  needs.   The f ol l owi ng 
sub par agr aphs pr ovi de speci f i cat i on f or  sever al  
cont r ol  syst em component s t he desi gner  may r equi r e 
t he manuf act ur er  t o i ncor por at e i nt o t he package 
syst em.   Del et e par agr aphs not  r equi r ed.

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

2. 3. 4. 1   Gener al  Requi r ement s

Pr ovi de a [ manual ]  [ semi - aut omat i c]  [ aut omat i c]  [ _____]  compl et e el ect r i cal  
power ,  cont r ol ,  and i nst r ument at i on syst em as speci f i ed or  r ecommended by 
t he equi pment  manuf act ur er  f or  t he saf e oper at i on and super vi s i on of  t he 
f i l t er  uni t s and r el at ed equi pment ,  except  t hose i t ems speci f i ed t o be 
f ur ni shed under  ot her  sect i ons.   Schemat i cs and i nt er connect i on wi r i ng 
di agr ams f or  power ,  cont r ol ,  and i nst r ument at i on c i r cui t s shal l  be pr ovi ded 
t o equi pment  speci f i ed.   Ter mi nal  bl ocks ( pl us 25 per cent  spar e t er mi nal s)  
shal l  be pr ovi ded i n panel s t o t er mi nat e f i el d and i nt er connect i on wi r i ng.

2. 3. 4. 2   Cont r ol  Syst em

Pr ovi de cont r ol  power  t r ansf or mer s,  r el ays,  adj ust abl e t i mer s,  auxi l i ar y 
cont act s,  swi t ches,  or  addi t i onal  equi pment  as r equi r ed t o i nt er connect  t he 
f i l t er  equi pment  t o a r emot e pl ant  moni t or i ng syst em,  and cont r ol  c i r cui t s 
as shown on schemat i c or  i nst r ument  cont r ol  syst em dr awi ngs.   Condui t  
wi r i ng bet ween cont r ol  panel s and cont r ol  devi ces shal l  be f ur ni shed as 
par t  of  t hi s speci f i cat i on.   Submi t  a descr i pt i on of  t he cont r ol  syst em 
i ncl udi ng,  but  not  be l i mi t ed t o,  t he f ol l owi ng i t ems:

a.   Pr oduct  i nf or mat i on f or  sensor s/ t r ansducer s and f i el d i nst r ument s.

b.   Pr ogr ammabl e Cont r ol l er  Syst em I nf or mat i on

( 1)   Syst em Descr i pt i on

( 2)   Har dwar e Descr i pt i on

( 3)   Sof t war e Descr i pt i on

c.   Panel s,  Consol es,  and Cabi net s I nf or mat i on

( 1)   Layout  Dr awi ngs

( 2)   Panel  schemat i c and i nt er nal  poi nt - t o- poi nt  wi r i ng i nt er connect  
and/ or  pi pi ng di agr ams

( 3)   El ect r i cal  cont r ol  schemat i cs i n accor dance wi t h NFPA st andar ds 
f or  al l  c i r cui t s  i ndi cat ed i n t he speci f i cat i ons or  on t he 
Cont r act  Dr awi ngs.   No " t ypi cal "  wi r i ng di agr ams wi l l  be 
accept abl e and no t abl es or  char t s t o descr i be wi r e number s wi l l  
be accept abl e.   Wi r es shal l  be l abel ed and shown on t he submi t t al  
drawings.

( 4)   Pl an showi ng equi pment  l ayout .

( 5)   St ock l i s t s  or  Bi l l  of  Mat er i al s f or  each panel  i ncl udi ng t ag 
number ,  f unct i onal  name,  manuf act ur er ' s name,  manuf act ur er ' s model  
number ,  and quant i t y f or  component s mount ed i n and on t he panel ,  
consol e,  or  cabi net .
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d.   Fi el d wi r i ng and pi pi ng di agr ams and poi nt - t o- poi nt  wi r i ng di agr ams 
i ncl udi ng i nt er connect i ons bet ween f i el d devi ces,  panel s,  cont r ol  
st at i ons,  l i ght i ng panel s,  and mot or  st ar t er s.

e.   I nst r ument  l oop di agr ams f or  anal og di spl ay,  cont r ol  and I / O l oops 
pr epar ed usi ng I SA st andar d symbol s.

f .   Syst em Sof t war e Document at i on shal l  i ncl ude t he f ol l owi ng as a mi ni mum:

( 1)   Compl et e har d copi es of  l adder  di agr am pr ogr ammi ng.

( 2)   Compl et e l i s t i ng of  ext er nal  and i nt er nal  I / O addr ess 
assi gnment s,  r egi st er  assi gnment s,  and pr eset  const ant  val ues 
al ong wi t h f unct i onal  poi nt  descr i pt i ons.   Al so l i s t  
unused/ undef i ned I / O and dat a t abl e r egi st er s avai l abl e.

( 3)   Compl et e har d copi es of  pr ogr am document at i on f or  al l  t ypes of  
programs.

( 4)   Det ai l ed syst em memor y map def i ni ng memor y segment s used and 
spar e memor y segment s avai l abl e f or  syst em memor y,  I / O t abl es,  
Dat a Tabl es,  and cont r ol  pr ogr am.

( 5)   Compl et e dat abase l i s t i ng.

( 6)   User ' s manual  descr i bi ng pr ocedur es and pr ovi di ng exampl es f or  
use of  pr ogr ammi ng t er mi nal ,  accessor i es,  and syst em ut i l i t y  
r out i nes t o per f or m cont r ol ,  pr ogr am modi f i cat i on,  pr ogr am 
ver i f i cat i on,  di agnost i cs,  pr ogr am document at i on,  l oadi ng and 
backup,  and ot her  r equi r ed syst em suppor t  f unct i ons.

2. 3. 5   Remot e Al ar m and Pr ocess Var i abl e Moni t or i ng

**************************************************************************
NOTE:   Coor di nat i on wi t h r emot e syst ems,  such as 
Super vi sor y Cont r ol  and Dat a Acqui s i t i on ( SCADA)  
Syst em and annunci at or s,  shal l  be speci f i ed i n t hi s 
par agr aph and shal l  i ncl ude t he met hod of  
t r ansmi ssi on t o r emot e l ocat i ons f or  t he pr ocess 
var i abl es t o be moni t or ed f or  each uni que 
appl i cat i on.   I f  r emot e al ar m and pr ocess var i abl e 
moni t or i ng i s not  used,  t hi s par agr aph shal l  be 
deleted.

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

2. 3. 6   Bol t s,  Nut s,  Anchor s,  and Washer s

Bol t s,  nut s,  anchor s,  and washer s shal l  be st eel ,  gal vani zed i n accor dance 
with ASTM A153/ A153M.

2. 3. 7   Valves

Tr ansf er  of  wat er  t o and f r om t he f i l t r at i on uni t  shal l  be accompl i shed by 
a [ bal l  val ve]  [ but t er f l y  val ve]  [ gl obe val ve]  [ ai r  sol enoi d]  [ _____]  f or  
[ aut omat i c]  [ semi aut omat i c]  [ manual ]  oper at i on.   Desi gn of  t he val ve 
mechani sms shal l  be such t hat  gr adual l y i ncr easi ng f l ows wi l l  be at t ai ned 
as por t s ar e opened and i ni t i al  sur ges and sudden i nr ushes of  wat er  ar e 
avoi ded.   A di al  poi nt er  shal l  i ndi cat e each st ep of  t he oper at i on.
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2. 3. 8   Pumps

Pump shal l  be suppl i ed wher e i nsuf f i c i ent  head i s avai l abl e t o move t he 
[ i nf l uent ]  [ ef f l uent ]  [ backwash]  [ wash]  wat er .   The pump shal l  compl y wi t h 
t he r equi r ement s of  Sect i on 23 21 23 HYDRONI C PUMPS.

2. 3. 9   Ai r  Compr essor s

Ai r  compr essor s shal l  be suppl i ed i n accor dance wi t h Sect i on 22 00 00 
PLUMBI NG,  GENERAL PURPOSE.

2. 3. 10   Pr essur e Gauges

Gauge si zes and scal e r anges shal l  be as shown or  schedul ed on t he Cont r act  
Dr awi ngs.   Gauges shal l  compl y wi t h ASME B40. 100 Type 2A,  as a mi ni mum.   
Compound gauges shal l  be pr ovi ded on t he suct i on s i de of  pumps and st andar d 
pr essur e gauge on t he di schar ge s i de of  pumps.   Gauges shal l  have c l ear  
acr yl i c  or  shat t er pr oof  gl ass wi ndows and shock- r esi st ant  cases.   The 
desi gn oper at i ons shoul d be at  t he mi dpoi nt  of  t he gr aduat ed scal e.   Maj or  
di v i s i ons shal l  be equal l y spaced and shal l  be i n whol e i nt eger s.   Scal e 
uni t s shal l  be engr aved on t he scal e f ace.   Poi nt er  t r avel  shal l  not  be 
l ess t han 200 degr ees nor  mor e t han 270 degr ees ar c.   Gauge accur acy shal l  
be pl us or  mi nus 0. 5 per cent  of  span.   Each gauge,  except  t hose f or  
hydr aul i c syst ems,  shal l  have a pr ocess shut of f  val ve.

2. 3. 11   Gauge Panel

A gauge panel  shal l  be pr ovi ded on whi ch [ 1]  [ 2]  [ _____]  nomi nal  pr essur e 
gauges t o sense uni t  i nl et  and out l et  pr essur es and [ 1]  [ 2]  [ _____]  
pr essur e swi t ch shal l  be mount ed.   The pr essur e sensor  swi t ch shal l  be 
wi r ed t o a cont r ol  panel  whi ch sounds an al ar m when t he di f f er ent i al  
pr essur e exceeds t he [ maxi mum di f f er ent i al  pr essur e speci f i ed i n Par agr aphs 
Desi gn Cr i t er i a or  Car t r i dge and Bag Desi gn Cr i t er i a ( as appl i cabl e) ]  
[ maxi mum di f f er ent i al  pr essur e speci f i ed by t he manuf act ur er ] .

2. 3. 12   Tank Requi r ement s

**************************************************************************
NOTE:   Fur t her  r equi r ement s f or  t anks speci f i c  t o 
each f i l t r at i on pr ocess ar e pr esent ed i n t he 
appl i cabl e par agr aph.

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

2. 3. 12. 1   Parameters

Tanks speci f i ed shal l  be pr ovi ded i n accor dance wi t h t he f ol l owi ng gener al  
r equi r ement s,  unl ess ot her wi se i ndi cat ed.   Each t ank shal l  i ncl ude f l anged 
f i t t i ngs f or  i nl et ,  out l et ,  over f l ow and dr ai n.   The si ze,  el evat i on and 
or i ent at i on shal l  be pr ovi ded i n accor dance wi t h const r uct i on dr awi ngs.   
Hol d down l ugs shal l  be pr ovi ded t o anchor  t he t ank t o t he base.

2. 3. 12. 2   Tank Const r uct i on Mat er i al s

**************************************************************************
NOTE:   Tank const r uct i on mat er i al s must  be 
compat i bl e wi t h t he mat er i al s t o be handl ed.   Thi s 
r equi r ement  i s  appl i cabl e f or  al l  t anks ( e. g. ,  
f i l t er  t anks,  backwash t anks,  chemi cal  f eed,  pol ymer  
suppl y,  et c. ) .
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**************************************************************************

The t ank const r uct i on mat er i al  shal l  be compat i bl e wi t h t he mat er i al  t o be 
handl ed.   Tanks const r uct ed of  pol yet hyl ene,  pol ypr opyl ene,  and f i ber gl ass 
r ei nf or ced pl ast i c ( FRP)  shal l  conf or m t o appl i cabl e mat er i al  and 
const r uct i on pr ovi s i ons of  ASTM C582, ASTM D3299,  and ASTM D4097.   Tanks 
const r uct ed of  s t eel  shal l  conf or m wi t h appl i cabl e mat er i al  and 
const r uct i on pr ovi s i ons of  AWWA D100.   Car bon st eel  t anks shal l  be 
f abr i cat ed wi t h ASTM A283/ A283M car bon st eel  Gr ade C or  D and pr ot ect ed 
wi t h [ an appr opr i at e i nt er i or  coat i ng syst em f or  t he i nt ended ser vi ce]  
[ v i nyl  est er  epoxy]  [ _____]  i n accor dance wi t h appl i cabl e r equi r ement s i n 
Sect i on 09 90 00 PAI NTS AND COATI NGS.   St ai nl ess st eel  t anks shal l  be 
f abr i cat ed of  Type 304 st ai nl ess st eel  conf or mi ng t o ASTM A167 wi t h 
st r uct ur al  suppor t  conf or mi ng t o ASTM A276/ A276M.   Ext er i or  pai nt i ng or  
coat i ng shal l  be pr ovi ded i n accor dance wi t h Par agr aph PAI NTI NG.

2. 3. 12. 3   Si t e Gl asses

A [ _____]  mm i nch di amet er  obser vat i on por t  shal l  be pr ovi ded i n t he t ank 
wal l .   The obser vat i on por t  shal l  be l ocat ed [ at  t he sur f ace of  t he f i l t er  
medi a]  [ at  t he medi a i nt er f ace]  [ _____] .

2. 4   MEDIA

Fi l t er  mat er i al s  shal l  conf or m t o t he r equi r ement s of  AWWA B100.   Si eve 
anal ysi s shal l  be per f or med i n accor dance wi t h ASTM C136/ C136M and AWWA B100.   
Speci f i c  gr avi t y  shal l  be det er mi ned i n accor dance wi t h ASTM C127 f or  
suppor t  medi a and ASTM C128 f or  [ s i l i ca sand]  [ ant hr aci t e coal ]  
[ hi gh- densi t y medi a] .   Submi t  char act er i st i cs of  each f i l t er  medi a mat er i al .

2. 4. 1   Hi gh- Densi t y Sand

The hi gh- densi t y  sand shal l  be [ gar net ]  [ i l meni t e]  [ _____]  wi t h a speci f i c  
gr avi t y of  [ 3. 6]  [ 4. 0]  [ 4. 2]  [ _____] ,  uni f or mi t y coef f i c i ent  l ess t han or  
equal  t o [ _____] ,  and an ef f ect i ve s i ze bet ween [ _____]  and [ _____] .   
Ni net y- f i ve per cent  shal l  be l ar ger  t han or  equal  t o [ _____] .

2. 4. 2   Si l i ca Sand

The si l i ca sand shal l  have an ef f ect i ve s i ze bet ween [ _____]  and [ _____] ,  
uni f or mi t y coef f i c i ent  l ess t han or  equal  t o [ _____] ,  and a speci f i c  
gr avi t y of  [ 2. 55]  [ 2. 60]  [ 2. 65]  [ _____] .    Ni net y- f i ve per cent  shal l  be 
l ar ger  t han or  equal  t o [ _____] .

2. 4. 3   Ant hr aci t e Coal

The ant hr aci t e coal  shal l  have a speci f i c  gr avi t y of  [ 1. 45]  [ 1. 50]  [ 1. 55]  
[ 1. 73]  [ _____] ,  uni f or mi t y coef f i c i ent  of  [ _____] ,  and an ef f ect i ve s i ze 
bet ween [ _____]  and [ _____] .   Ni net y- f i ve per cent  shal l  be l ar ger  t han or  
equal  t o [ _____] .   The ant hr aci t e medi a shal l  be c l ean and f r ee f r om t hi n 
or  scal y pi eces,  and shal l  have a cal c i um car bonat e and magnesi um car bonat e 
har dness of  [ _____] .

2. 4. 4   Suppor t  Medi a

The suppor t  gr avel  shal l  consi st  of  har d,  r ounded st ones wi t h an aver age 
speci f i c  gr avi t y  of  not  l ess t han [ _____] .   Not  mor e t han [ _____]  per cent  
by wei ght  shal l  have a speci f i c  gr avi t y of  [ _____]  or  l ess.   The gr avel  
shal l  cont ai n not  mor e t han [ _____]  per cent  by wei ght  of  t hi n,  f l at ,  or  
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el ongat ed pi eces ( pi eces i n whi ch t he l ar gest  di mensi on exceeds t hr ee t i mes 
t he smal l est  di mensi on) ,  and shal l  be f r ee f r om shal e,  mi ca,  c l ay,  sand,  
l oam,  and or gani c i mpur i t i es of  any k i nd.

2. 5   CONTI NUOUS BACKWASH FI LTRATI ON SYSTEM

2. 5. 1   Equi pment  Capaci t y

Each uni t  shal l  be a movi ng bed,  cont i nuous backwash [ upf l ow]  [ downf l ow]  
gr anul ar  medi a f i l t er ,  havi ng a capaci t y t o f i l t er  [ _____]  L/ mi nut e gpm of  
wat er  at  t he oper at i ng condi t i ons i dent i f i ed i n Par agr aph Desi gn Cr i t er i a.

2. 5. 2   Fi l t er  Tank

**************************************************************************
NOTE:   Pr ovi de sei smi c det ai l s  i f  a Gover nment  
desi gner  ( ei t her  Cor ps of f i ce or  A/ E)  i s  t he 
engi neer  of  r ecor d,  and show on t he dr awi ngs.   
Del et e t he br acket ed phr ase,  i n t he l ast  sent ence,  
i f  sei smi c det ai l s  ar e not   pr ovi ded.   Per t i nent  
por t i ons of  UFC 3- 310- 04 and Sect i ons 13 48 00 and 
23 05 48. 19,  pr oper l y edi t ed,  must  be i ncl uded i n 
t he cont r act  document s.

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

The f i l t er  t ank shal l  be a cyl i ndr i cal ,  s l oped- bot t om t ank wi t h t he 
di mensi ons shown and shal l  be of  [ epoxy coat ed car bon st eel ]  [ t ype 304 
st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ _____]  const r uct i on,  f r ee 
f r om physi cal  i mper f ect i ons.   The t ank shal l  be const r uct ed wi t h a mi ni mum 
number  of  pi eces.   Mi ni mum t hi ckness of  met al  par t s exposed t o t he wat er  
shal l  be [ _____] .   The t ank shal l  be f i t t ed wi t h l i f t i ng l ugs t o f aci l i t at e 
handl i ng and pl acement .   The f i l t er  t ank shal l  have suf f i c i ent  suppor t  t o 
wi t hst and wi nd speed i n excess of  [ _____]  km/ hour  mph and desi gned f or  
sei smi c f or ces i n accor dance wi t h UFC 3- 310- 04 and Sect i ons 13 48 00 
[ SEI SMI C]  BRACI NG FOR MI SCELLANEOUS EQUI PMENT and 23 05 48. 19 [ SEI SMI C]  
BRACI NG FOR HVAC [ as shown on t he dr awi ngs] . .

2. 5. 3   Fi l t er  Medi a

Fi l t er  medi a shal l  be s i l i ca sand.   Tot al  dept h of  f i l t r at i on medi a shal l  
be [ _____]  m f eet .   Al l  medi a shal l  conf or m t o t he r equi r ement s of  AWWA B100.

2. 5. 4   I nf l uent  Dosi ng Syst em

**************************************************************************
NOTE:   Each cont i nuous backwash f i l t er  manuf act ur er  
has a par t i cul ar  i nf l uent  dosi ng syst em.   The 
i nf l uent  dosi ng syst em shoul d be speci f i ed onl y t o 
t he ext ent  necessar y t o achi eve t he pr oj ect  
objectives.

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

The i nf l uent  dosi ng syst em shal l  del i ver  t he i nf l uent  st r eam uni f or ml y over  
t he ent i r e medi a bed.   The i nf l uent  wat er  shal l  be i nt r oduced t o t he 
[ bot t om]  [ t op]  of  t he f i l t er  t ank.   Al l  component s of  t he dosi ng syst em 
shal l  be const r uct ed of  [ st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced pl ast i c]  
[_____].
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2. 5. 5   Ef f l uent  Col l ect i on Syst em

The ef f l uent  shal l  be col l ect ed by [ di schar ge of  f i l t r at e over f l ow over  an 
ef f l uent  wei r  const r uct ed of  [ st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced 
pl ast i c]  [ _____]  and bei ng pl aced and havi ng di mensi ons as shown on t he 
Const r uct i on Dr awi ngs. ]  [ a f i l t r at e l i ne connect ed t o a f i l t r at e chamber  
consi st i ng of  a cyl i nder  wi t h a wedgewi r e scr een per i pher y and hood.   The 
scr een shal l  be const r uct ed of  st ai nl ess st eel  t r apezoi dal  bar s havi ng an 
openi ng smal l er  t han t he f i nest  medi a gr ai n.   The ef f l uent  col l ect i on 
syst em shal l  be conf i gur ed and have t he di mensi ons as shown on t he 
Const r uct i on Dr awi ngs. ]   [ _____]  ef f l uent  shal l  be di schar ged t hr ough a 
[ _____]  mm i nch di amet er  [ st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced]  [ _____]  
pipe.

2. 5. 6   Medi a Cl eani ng Syst em

The medi a c l eani ng syst em shal l  consi st  of  a sand l i f t ,  sand washer ,  sand 
di st r i but i on equi pment  and r ej ect  col l ect i on syst em.

2. 5. 6. 1   Sand Li f t

The sand l i f t  shal l  consi st  of  [ Type 304]  [ Type 304L]  st ai nl ess st eel  
educt or  pi pe.   The pi pe shal l  be [ ext er nal l y]  [ i nt er nal l y]  mount ed and 
f i xed [ by wel di ng]  [ by means of  a [ _____]  ANSI  gasket ed f l ange]  [ _____]  t o 
t he f i l t er  vessel .   Compr essed ai r  shal l  be suppl i ed at  [ _____]  t o [ _____]  
cubi c met er s cubi c f eet  per  mi nut e at  [ _____]  Pa psi g t o t he educt or  pi pe.   
The suct i on r at e shal l  be suf f i c i ent  t o r esul t  i n i nt er nal  r ecycl i ng of  t he 
medi a once ever y [ _____]  hour s.

2. 5. 6. 2   Sand Washer

**************************************************************************
NOTE:   Del et e cr oss- sect i onal  ar ea s i z i ng 
r equi r ement s i f  t he sand washer  uni t  i s  ext er nal  t o 
t he f i l t er  t ank.

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

The sand washer  shal l  be a chamber  const r uct ed of  [ Type 304 st ai nl ess 
st eel ]  [ acr y l i c ]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ _____] .   The washer  shal l  
have a s l oped f l oor  t o c l ear  t he sand f r om t he bot t om of  t he chamber .   The 
chamber  shal l  have [ _____]  baf f l es at t ached t o i t s  wal l s whi ch have a s l ope 
suf f i c i ent  t o cause t he descendi ng sand t o st r i ke t he opposi ng chamber  wal l  
bef or e dr oppi ng t o t he next  l evel .   The cr oss- sect i onal  ar ea shal l  be s i zed 
t o assur e suf f i c i ent  vel oci t y of  upf l owi ng wat er  t o t r anspor t  separ at ed 
sol i ds i nt o t he wash chamber  and out  t he r ej ect  pi pe.

2. 5. 6. 3   Sand Di st r i but i on Equi pment

The cl eaned sand shal l  be r et ur ned t o t he bed vi a a [ sand di st r i but i on 
cyl i nder ]  [ sand di st r i but i on cone]  [ r et ur n pi pe]  [ washbox ski r t ]  [ _____] ,  
const r uct ed of  [ f i ber gl ass r ei nf or ced pl ast i c]  [ Type 304 st ai nl ess st eel ]  
[ _____]  pl aced and si zed as shown.   The sand shal l  be r et ur ned so t hat  t he 
medi a wi l l  di st r i but e evenl y i n a cone on t op of  t he medi a bed.

2. 5. 6. 4   Rej ect  Col l ect i on Syst em

The r ej ect  col l ect i on syst em shal l  consi st  of  a st ai nl ess st eel  r ej ect  wei r  
and a [ _____]  di amet er  r ej ect  nozzl e.   The r ej ect  wei r  shal l  be posi t i oned 
t o achi eve t he desi r ed di f f er ent i al  head bet ween t he ef f l uent  wat er  and t he 
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r ej ect  wat er .   The r ej ect  col l ect i on syst em shal l  be desi gned t o al l ow no 
mor e t han [ 2]  [ 10]  [ 20]  [ _____]  per cent  r ej ect  wat er .

2. 5. 7   Ef f l uent  Rat e Cont r ol

Fi l t er  oper at i on shal l  be cont r ol l ed by t he l i qui d l evel  i n t he f i l t er  t ank 
usi ng a pr opor t i onal ,  di spl acer - t ype l i qui d l evel  sensor .   An aut omat i c 
ef f l uent  cont r ol  [ gl obe]  [ bal l ]  [ _____]  val ve shal l  be pr ovi ded wi t h a 
pneumat i c posi t i oner  whi ch shal l  r egul at e t he degr ee of  openi ng i n r esponse 
t o a [ _____]  t o [ _____]  pneumat i c s i gnal .   An i ncr ease i n s i gnal  ai r  
pr essur e shal l  i ncr ease t he degr ee of  val ve openi ng.   Fl ow cont r ol  syst em 
shal l  be sel f - cont ai ned and shal l  not  r equi r e manual  adj ust ment s.

2. 5. 7. 1   Pneumat i c Cont r ol s

The pneumat i c cont r ol s shal l  consi st  of  a pr essur e gauge and a f l owmet er .   
The pr essur e gauge shal l  be panel  mount ed wi t h a [ _____]  t o [ _____]  Pa psi  
r ange and a [ _____]  mm i nch f ace.   The f l owmet er  shal l  be of  t he var i abl e 
ar ea t ype wi t h a st ai nl ess st eel  i ndi cat or .   The met er  shal l  have a 
met er i ng val ve,  [ _____]  mm i nch scal e,  and a r ange of  [ _____]  t o [ _____]  
cubi c met er s cubi c f eet  per  mi nut e.   Bot h devi ces shal l  be mount ed on a 
hi nged panel  and shal l  be v i s i bl e t hr ough a wi ndow i n t he cont r ol  encl osur e.

2. 5. 7. 2   Headl oss Swi t ch

A headl oss swi t ch shal l  be suppl i ed t o s i gnal  when t he medi a bed i s  
begi nni ng t o f oul .   The swi t ch cont act s shal l  be r at ed at  [ _____]  amps and 
shal l  be connect ed t o [ an al ar m]  [ pr ocess cont r ol s ]  [ pur ge val ve]  [ _____] .

2. 5. 8   Equi pment  Cont r ol  Panel

The equi pment  manuf act ur er  shal l  f ur ni sh a cont r ol  panel  cont ai ni ng al l  
necessar y t i mer s,  cont act  swi t ches,  i nt er nal  wi r i ng,  compl et el y assembl ed 
and mount ed i n a NEMA [ 4]  [ 4X]  [ 12]  [ _____]  encl osur e.   The cont r ol  panel  
shal l  pr ovi de f or  [ aut omat i cal l y  st ar t i ng and st oppi ng pumps]  [ manual  
oper at i on of  t he cont r ol  val ves]  [ _____] .   Mount  t he cont r ol  panel  on t he 
f i l t er  uni t  and pr ovi de el ect r i cal  wi r i ng and connect i ons ext er nal  t o t he 
unit.

2. 5. 9   Flowmeters

I nf l uent  and ef f l uent  l i nes shal l  be equi pped wi t h [ kenni son nozzl e]  
[ par shal l  f l ume]  [ shunt f l o st eam]  [ soni c]  [ _____]  f l owmet er s.

2. 6   TRAVELI NG BRI DGE FI LTER

2. 6. 1   Tank

The t ank shal l  be [ _____]  wi de by [ _____]  l ong by [ _____]  deep and be 
const r uct ed of  [ _____]  t hi ck [ mi l d st eel ]  [ car bon st eel ]  [ _____] .   The 
assembl ed t ank shal l  be const r uct ed t o al l ow l oadi ng and unl oadi ng as a 
uni t  and shal l  be equi pped wi t h l i f t i ng l ugs.   I nt egr al  suppor t s shal l  be 
f ur ni shed so t hat  t he body of  t he t ank,  when i nst al l ed,  wi l l  be [ _____]  mm 
i nches above t he concr et e s l ab.   The pl acement  of  t he suppor t s shal l  al l ow 
f or  f ul l  i nspect i on of  t he under s i de of  t he t ank.   Tank shal l  be 
const r uct ed i n accor dance wi t h Par agr aph Tank Requi r ement s and pr epar ed i n 
accor dance wi t h t he r equi r ement s of  Par agr aph PAI NTI NG and Par agr aph 
MATERI ALS PROTECTI ON.
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2. 6. 2   Fi l t er  Bed

2. 6. 2. 1   Cel l  Di v i der s

The f i l t er  bed shal l  be [ _____]  wi de by [ _____]  l ong and shal l  consi st  of  a 
ser i es of  sel f - suppor t i ng l at er al  par t i t i ons ( cel l  di v i der s)  whi ch shal l  
di v i de t he f i l t er  i nt o a mul t i t ude of  [ _____]  wi de compar t ment s.   Each 
compar t ment  shal l  be ar r anged f or  connect i on t o a separ at e backwash por t .  
The di v i der  sheet s shal l  be f abr i cat ed of  [ gl ass f i ber  r ei nf or ced pl ast i c 
bi nder ]  [ Type 304 st ai nl ess st eel ]  [ _____]  wi t h a f i ni shed t hi ckness of  
[ _____] .   The di v i der  sheet s shal l  be wi t hout  voi ds and/ or  ai r  pocket s.   
Cel l  sheet s shal l  not  t wi st ,  cur ve or  bend.

2. 6. 2. 2   Por ous Pl at e

A por ous pl at e suppor t i ng under dr ai n const r uct ed of  [ f used al umi num oxi de]  
[ pol yet hyl ene]  [ _____]  t o a t hi ckness of  [ _____]  shal l  be f act or y 
i nst al l ed.   The maxi mum por e di amet er  shal l  be [ _____]  mi cr ons.   The sheet s 
shal l  have a por osi t y bet ween [ _____]  and [ _____]  and a mi ni mum f l exur al  
st r engt h of  [ _____]  Pa psi .   The pl at e shal l  al l ow a f l ow of  [ _____]  L 
gal l ons per  mi nut e per  [ _____]  mm i nch wat er  col umn pr essur e.   The por ous 
pl at e shal l  be compl et el y seal ed wi t h a [ pol yur et hane]  [ s i l i cone]  [ _____]  
seal ant  dur i ng i nst al l at i on.   The seal ant  shal l  have,  at  a mi ni mum,  [ _____]  
har dness and [ _____]  t ensi l e st r engt h.   The seal ant  shal l  not  cont ai n 
asbest os f i ber s.

2. 6. 3   Voi ds Di st r i but i on

The medi a shal l  pr ovi de uni f or m voi ds di st r i but i on f r om coar se t o f i ne i n 
t he di r ect i on of  f l ow.   Al l  f i l t er  mat er i al s shal l  conf or m t o t he 
r equi r ement s of  AWWA B100.

2. 6. 4   Rails

[ _____]  kg l b ASCE r ai l s  wi t h st ai nl ess st eel  spl i ce pl at es and har dwar e 
shal l  be mount ed on t he t wo mai n f i l t er  wal l s.   Type 304 st ai nl ess st eel  
caps shal l  be f act or y i nst al l ed on each r ai l .   Car r i age r ai l  s t ops of  300 
Ser i es st ai nl ess st eel  shal l  be i nst al l ed and f i el d adj ust ed by a f act or y 
ser vi ce engi neer .

2. 6. 5   Car r i age Mechani sm

2. 6. 5. 1   Car r i age Fr ame

The t r avel i ng car r i age or  br i dge syst em shal l  cont ai n and suppor t  t he 
[ posi t i ve dr i ve mechani sm]  [ pumps]  [ aut omat i c backwash syst em]  [ washwat er  
r emoval  syst em]  [ mot or s]  [ l i mi t  swi t ches]  [ _____] .   The car r i age f r ame 
shal l  be of  wel ded st eel  const r uct i on.   A separ at e mai nt enance pl at f or m 
shal l  be pr ovi ded.

2. 6. 5. 2   Car r i age Dr i ve

The car r i age dr i ve uni t  shal l  consi st  of  a gear  r educer ,  spr ocket s,  
st ai nl ess st eel  dr i ve shaf t ,  a NEMA B desi gn s i ngl e speed [ _____]  wat t  TCFC 
mot or  f or  t hr ee phase,  [ _____]  her t z,  [ _____]  vol t  power  suppl y,  pr ovi ded 
wi t h a seal ed condui t  box.   The dr i ve uni t  shal l  be desi gned so t hat  a 
t or que l i mi t i ng devi ce i s not  r equi r ed and shal l  have a st r engt h of  
[ _____] .   The gear  r educer s shal l  be AGRA appr oved.   The dr i ve shaf t  shal l  
be of  suf f i c i ent  s i ze t o adequat el y and saf el y wi t hst and bendi ng and 
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t or s i onal  l oads of  st ar t i ng and oper at i ng.   Gear i ng shal l  be f ul l y  encl osed 
i n an oi l - t i ght  cast  i r on housi ng wi t h t he gear s r unni ng i n oi l  and 
bear i ngs of  ant i - f r i c t i on t ype.

2. 6. 5. 3   Car r i age Wheel s

The wheel s shal l  be doubl e f l anged,  har dened Type 304 st ai nl ess st eel .   
Bear i ngs shal l  be sel f  al i gni ng and shal l  have l ubr i cat i on f i t t i ngs.   
Wheel s shal l  be capabl e of  compensat i ng f or  mi nor  mi sal i gnment  of  r ai l s  by 
s l i di ng on t he shaf t .   Hor i zont al l y  mount ed wheel s wi t hi n t he t ank shal l  
not  be used t o al i gn t he car r i age;  cast er - t ype wheel s shal l  not  be used.

2. 6. 6   Aut omat i c Backwash Syst em

**************************************************************************
NOTE:   I f  adj ust abl e compr essi on spr i ngs ar e not  
r equi r ed,  del et e t he second sent ence.

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

A f abr i cat ed backwash suppor t  f r ame shal l  be at t ached t o t he t r avel i ng 
car r i age on t he ef f l uent  chamber  s i de.   Adj ust abl e st ai nl ess st eel  
compr essi on spr i ngs mount ed bet ween t he car r i age wel dment  and t he backwash 
f r ame shal l  be f ur ni shed t o al l ow adj ust ment  of  t he backwash val ve f r om 
out si de t he t ank whi l e t he f i l t er  i s  i n use.   A backwash shoe shal l  be 
mount ed on t he f r ame t hat  can i ndependent l y f ol l ow any i r r egul ar i t i es of  
t he mat chi ng backwash sur f ace al ong t he ef f l uent  por t s.   The shoe shal l  be 
const r uct ed of  a mat er i al  sof t er  t han t he mat i ng backwash sur f ace ( st r i p) .   
The shoe f l exi bl e movement  shal l  be cont r ol l ed by 300 ser i es st ai nl ess 
st eel  spr i ngs.   The shoe shal l  at t ach t o t he pi pi ng by means of  a f l exi bl e 
hose.   The pi pi ng shal l  connect  t o t he backwash pump and shal l  i ncl ude a 
t hr ot t l e val ve t o achi eve t he cor r ect  pumpi ng r at e.   The backwash sur f ace 
( st r i p)  shal l  be f act or y bol t ed t o t he ef f l uent  header  by means of  
count er sunk Type 304 st ai nl ess st eel  f ast ener s.

2. 6. 7   Washwat er  Removal  Syst em

The washwat er  hood shal l  be f abr i cat ed f r om [ [ 304]  [ 316L]  st ai nl ess st eel ]  
[ f i ber gl ass r ei nf or ced pl ast i c]  [ _____] .   The hood shal l  per mi t  t he uni f or m 
expansi on of  t he f i l t er  medi a.   The hood wi dt h shal l  be [ _____]  t i mes t he 
cel l  wi dt h.   A [ st ai nl ess st eel ]  [ PVC]  [ _____]  mani f ol d shal l  be i nst al l ed 
i n t he upper  por t i on of  t he washwat er  hood and shal l  connect  t o t he 
washwat er  pump.   The washwat er  hood shal l  cont ai n a [ hi gh densi t y 
pol yet hyl ene]  [ 304 st ai nl ess st eel ]  [ _____]  r aki ng devi ce and a mi ni mum of  
t wo vent  pi pes ext endi ng t o [ _____]  above t he over f l ow wei r .

2. 6. 8   Washwat er  Launder s

The washwat er  l aunder s shal l  be const r uct ed f r om [ _____]  mm i nch [ A36 
st eel ]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ _____]  wi t h a [ _____]  mm i nch dept h 
and [ _____]  mm i nch wi dt h and be an i nt egr al  par t  of  t he f i l t er  t ank wal l .   
Bot h backwash and washwat er  pumpi ng syst ems shal l  be capabl e of  di schar gi ng 
i nt o t he l aunder .   A " V"  not ch wei r  pl at e shal l  be pr ovi ded t o cal i br at e 
and bal ance t he f l ow of  t he washwat er  pumpi ng syst em.

2. 6. 9   Equi pment  Cont r ol

2. 6. 9. 1   Aut omat i c Cont r ol s

The aut omat i c cont r ol s f or  t he f i l t er  oper at i on shal l  be f ur ni shed as an 
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i nt egr al  par t  of  t he car r i age mechani sm.   The aut omat i c cont r ol s shal l  be 
mount ed on t he end of  t he f i l t er  t ank.   The car r i age mechani sm and 
at t achi ng component s shal l  be f act or y assembl ed and t est ed f or  mechani cal  
and el ect r i cal  oper at i on pr i or  t o shi pment .

2. 6. 9. 2   Cont r ol  Panel

The cont r ol  panel  shal l  be pr ovi ded wi t h a hi nged door  f or  access t o t he 
cont r ol  equi pment .   " Hand- of f - aut o"  sel ect or  swi t ches wi t h i ndi cat i ng 
l i ght s f or  each pump mot or  and t he car r i age mot or  shal l  be mount ed on t he 
f r ont  of  t he panel  door .   A mai n di sconnect  swi t ch t o de- ener gi ze t he 
cont r ol  panel  wi t h a pendul um handl e oper at or  ext endi ng t hr ough t he cont r ol  
panel  door  shal l  be pr ovi ded.   A gr ound f aul t  pr ot ect ed conveni ence out l et  
shal l  be pr ovi ded.   The encl osur e shal l  be of  NEMA [ 3R]  [ 4X]  [ _____] ,  
[ pai nt ed st eel ]  [ Type 300 ser i es st ai nl ess st eel ]  const r uct i on,  f act or y 
wi r ed and t est ed.   The pump and car r i age mot or  cont r ol s shal l  be magnet i c 
cont act or s wi t h t her mal  over cur r ent  pr ot ect i ve devi ces.

2. 6. 9. 3   Motors

Cont r ol s,  a t i mi ng devi ce,  r el ays and magnet i c mot or  st ar t er s f or  each pump 
mot or  and car r i age mot or  shal l  be i ncl uded i n t he panel .   These mot or s may 
be act uat ed aut omat i cal l y  by a pr edet er mi ned i ncr ease i n hydr aul i c head,  or  
by t he t i mi ng devi ce t o cont r ol  t he i nt er val  bet ween each cl eani ng cycl e.   
[ The cl eani ng cycl e shal l  be t er mi nat ed by a s i gnal  f r om t he l ow wat er  
sensi ng el ect r ode.   The " of f  t i me"  of  t he c l eani ng cycl e shal l  be 
cont r ol l ed by a r eset  t i mer  wi t h a r ange of  1 mi nut e t o 60 hour s.   When t he 
t i mer  t i mes out ,  t he mot or s shal l  be act uat ed.   Dur i ng t he " on t i me" ,  t he 
t i mer  shal l  be de- ener gi zed and r eset  f or  st ar t i ng " of f  t i me"  at  t he end of  
t he cycl e.   Shoul d hi gh wat er  occur  " of f  t i me" ,  t he mot or s shal l  be st ar t ed 
by a r el ay act uat ed f r om t he hi gh wat er  el ect r ode si gnal ,  wi t h a 
cor r espondi ng r eset t i ng of  t he t i mer . ]  [ The washi ng cycl e,  when act i vat ed,  
shal l  cont i nue f or  one compl et e pass of  t he f i l t er  bed.   Under  nor mal  
oper at i on,  t he car r i age shal l  not  come t o r est  ot her  t han at  ei t her  end of  
t he f i l t er . ]

2. 6. 9. 4   Backwash Mechani sm

The cont r ol  sequence f or  t he backwash mechani sm shal l  be wi r ed so t he 
backwash mechani sm st ops at  ei t her  end of  t he f i l t er  upon t er mi nat i on of  
t he backwash cycl e,  whi ch wi l l  be at  t he l ow oper at i ng pr obe si gnal .   A l ow 
wat er  shut of f  pr obe shal l  pr event  pumpi ng t he f i l t er  t ank bel ow t he mi ni mum 
wat er  l evel  poi nt .   Addi t i onal  el ect r odes shal l  be f ur ni shed t o pr ot ect  t he 
submer si bl e pumps by gi v i ng a s i gnal  pr i or  t o r eachi ng t he over f l ow poi nt .

2. 6. 9. 5   El ect r i f i cat i on Syst em

A st r et ch cabl e el ect r i f i cat i on syst em shal l  be pr ovi ded.   The cabl e shal l  
be [ _____]  di amet er  st ai nl ess st eel .   A st ai nl ess st eel  t ur nbuckl e shal l  be 
pr ovi ded at  one end f or  cabl e t ensi on adj ust ment .   The el ect r i f i cat i on 
syst em shal l  be equi pped wi t h a number  of  non- f r i c t i on nyl on t r ol l ey 
car r i er s whi ch shal l  suppor t  t he el ect r i cal  f l at  cabl e used t o power  t he 
car r i age.   The el ect r i f i cat i on syst em shal l  connect  t o a NEMA [ 4X]  [ 3R]  
[ _____]  [ Type 300 ser i es st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced pl ast i c]  
equi val ent  j unct i on box.

2. 6. 9. 6   Fact or y Test s

Submi t  t est  r epor t s of  al l  f act or y t est s speci f i ed i n t he above par agr aphs 
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and t hr oughout  t hi s speci f i cat i on.

2. 6. 10   Auxi l i ar y Equi pment

2. 6. 10. 1   Pumps

The backwash and washwat er  syst ems shal l  each be power ed by a submer si bl e 
pump suspended f r om t he f i l t er  car r i age.   Onl y dual  submer si bl e pumps wi l l  
be accept abl e.   Each pump shal l  pr ovi de a mi ni mum pumpi ng r at e of  [ _____]  
at  a head of  [ _____] .   The pumps shal l  be equi pped wi t h st ai nl ess st eel  
shaf t s,  and abr asi ve- r esi st ant  i mpel l er s.   Pumps shal l  be suppl i ed i n 
accor dance wi t h t he r equi r ement s of  Sect i on 23 21 23 HYDRONI C PUMPS.

2. 6. 10. 2   Weirs

The i nf l uent  and ef f l uent  wei r s shal l  be of  suf f i c i ent  l engt h so t hat  t he 
f l ow does not  exceed [ _____]  L cubi c f eet  per  mi nut e per  wei r  l engt h at  t he 
aver age dai l y f l ow.   The i nf l uent  wei r  shal l  be [ _____]  mm i nch above t he 
ef f l uent  wei r .   The ef f l uent  wei r  shal l  be [ _____]  mm i nch above t he t op of  
t he cel l  di v i der s.   The wei r s shal l  be f abr i cat ed of  Type 304 st ai nl ess 
st eel  and shal l  be [ _____]  deep wi t h [ _____]  mm i nch adj ust ment .   The wei r s 
shal l  be mount ed on [ _____]  mm i nch mi l d st eel  pl at e wi t h Type 304 
st ai nl ess st eel  har dwar e on [ _____]  mm i nch cent er s and seal ed wi t h a 
neopr ene r ubber  gasket .   The over f l ow wei r  shal l  be a mi ni mum of  [ _____]  mm 
i nch above t he ef f l uent  wei r .   The wei r  shal l  be t he f ul l  wi dt h of  t he 
f i l t er .   The over f l ow shal l  not  di schar ge i nt o t he backwash channel .

2. 6. 10. 3   Backwash Channel  and Washwat er  Tr ough

The bot t om sur f ace of  t he washwat er  t r ough shal l  be at  l east  [ _____]  m f eet  
above t he over f l ow wei r .   The backwash channel  shal l  be const r uct ed of  
[ st ai nl ess st eel ]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ _____] .   A t ank dr ai n 
shal l  be pr ovi ded i n t he backwash channel .

2. 7   PRESSURE FI LTERS

2. 7. 1   Pr essur e Fi l t er  Tank

**************************************************************************
NOTE:   Del et e t he par t i t i on wal l  r equi r ement  i f  t he 
vessel  wi l l  not  be di v i ded i nt o mul t i pl e f i l t er  
cells.

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

The pr essur e f i l t er  t ank shal l  have a di amet er  of  [ _____]  m f eet ,  a hei ght  
of  [ _____]  m f eet ,  st r ai ght  shel l  l engt h of  [ _____]  m f eet  and shal l  be 
or i ent ed [ hor i zont al l y ]  [ ver t i cal l y ] .   Each vessel  shal l  be pr ovi ded wi t h 
[ _____]  par t i t i on wal l  t o di v i de t he vessel  i nt o [ _____]  f i l t er  cel l s .   The 
f i l t er  vessel s shal l  be of  wel ded st eel  const r uct i on and shal l  be t est ed t o 
wi t hst and a hydr ost at i c pr essur e of  [ _____]  Pa psi  i n excess of  t he wor ki ng 
pr essur e of  [ _____]  Pa psi .   The vessel  shal l  be desi gned and f abr i cat ed i n 
accor dance wi t h t he ASME BPVC SEC VI I I  D1 and shal l  be so st amped and 
cer t i f i ed.   Li f t i ng l ugs,  suppor t s,  connect i ons and appur t enances shal l  be 
as det ai l ed on t he dr awi ngs.   The f i l t er  t ank const r uct i on shal l  be i n 
accor dance wi t h Par agr aph Tank Requi r ement s and pr epar ed i n accor dance wi t h 
t he r equi r ement s of  Par agr aph PAI NTI NG and Par agr aph MATERI ALS PROTECTI ON.

SECTI ON 46 61 00  Page 28



2. 7. 2   Under dr ai n Syst em

Each f i l t er  shal l  be f ur ni shed wi t h a [ pi pe l at er al s wi t h nozzl es]  [ pi pe 
l at er al s wi t h or i f i ces]  [ por ous pl at e]  [ _____]  under dr ai n syst em.   The 
under dr ai n shal l  be of  t he st andar d manuf act ur er ' s  desi gn par t i cul ar  t o t he 
suppl i ed f i l t er  uni t  and f ur ni shed wi t h t he const r uct ed package uni t .   The 
under dr ai n syst em shal l  be desi gned t o wi t hst and al l  l oads due t o desi gn 
pr essur es,  desi gn l oadi ng r at es,  and l oads f r om t he medi a t o be i nst al l ed 
i n t he f i l t er  t ank.

2. 7. 3   Pr essur e Fi l t er s Medi a

The medi a shal l  pr ovi de uni f or m voi ds di st r i but i on f r om coar se t o f i ne i n 
t he di r ect i on of  f l ow.   Fi l t er  mat er i al s shal l  conf or m t o t he r equi r ement s 
of AWWA B100.

2. 7. 4   Distributor/Collector

Each f i l t er  shal l  be pr ovi ded wi t h an i nf l uent  di s t r i but or / backwash 
col l ect or  of  t he [ cent r al  mani f ol d]  [ l at er al  ar m]  [ _____]  t ype.   The 
i nf l uent  di st r i but or  and wast e wat er  col l ect or  shal l  be f abr i cat ed as an 
i nt egr al  par t  of  t he f i l t er  t ank.   The syst em shal l  be const r uct ed f r om 
[ st eel ]  [ al umi num]  [ f i ber gl ass]  [ _____]  of  t he manuf act ur er ' s st andar d 
design.

2. 7. 5   Sur f ace Wash Agi t at or s

**************************************************************************
NOTE:   Si nce sur f ace wash syst ems var y gr eat l y,  
addi t i onal  i nf or mat i on r egar di ng t he st r engt h,  
const r uct i on,  met hod of  connect i on and nozzl e s i ze 
and t ype may be r equi r ed t o adequat el y speci f y 
sur f ace wash agi t at or s.   The desi gner  i s  r equi r ed t o 
add t hi s i nf or mat i on and any ot her  addi t i onal  
i nf or mat i on necessar y f or  adequat e speci f i cat i on.

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

Each f i l t er  shal l  be pr ovi ded wi t h a [ st r ai ght  l i ne]  [ S- shaped]  [ _____] ,  
[ s i ngl e]  [ doubl e]  ar m [ r ot ar y]  [ f i xed]  agi t at or  const r uct ed of  [ st ai nl ess 
st eel ]  [ br ass- br onze]  [ _____]  component s.   Desi gn of  t he agi t at or  shal l  
cr eat e t he most  ef f i c i ent  degr ee of  agi t at i on t o al l  por t i ons of  t he 
f i l t er .   Each agi t at or  shal l  be capabl e of  di schar gi ng [ _____]  L cubi c f eet  
per  mi nut e of  wat er  at  an oper at i ng pr essur e of  [ _____]  Pa psi .   Maxi mum 
i ncr ease i n bed expansi on f r om sur f ace wash i s [ _____]  per cent .

2. 7. 6   Ai r  Scour  Syst em

2. 7. 6. 1   Ai r  Wash Di st r i but i on

Each t ank shal l  be pr ovi ded wi t h a separ at e ai r  wash di st r i but or .   The 
di st r i but or  shal l  consi st  of  a [ br ass]  [ r ed br ass]  [ _____] ,  [ _____]  mm i nch 
ai r  header  wi t h [ _____]  mm i nch s l ot t ed [ br ass]  [ r ed br ass]  l at er al s on 
appr oxi mat el y [ _____]  mm i nch cent er .   [ Ai r  shal l  be i nt r oduced t o t he 
medi a bed t hr ough t he under dr ai n syst em. ]  [ Ai r  shal l  be i nt r oduced at  t he 
t op of  t he [ gr avel  suppor t  l ayer ]  [ under dr ai n] . ]  Al l owabl e headl oss up t he 
wal l  of  t he f i l t er  shal l  be [ _____]  L per  mi nut e per  squar e met er  cubi c 
f eet  per  mi nut e per  squar e f oot  at  [ _____]  mm i nch of  wat er  col umn.
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2. 7. 6. 2   Ai r  Bl ower

A posi t i ve di spl acement  ai r  bl ower  shal l  be suppl i ed f or  suppl ement al  ai r  
wash.   The bl ower  shal l  have a mi ni mum capaci t y of  [ _____]  L cubi c f eet  per  
mi nut e at  [ _____]  Pa psi  di schar ge pr essur e and shal l  be suppl i ed i n 
accor dance wi t h t he r equi r ement s of  Sect i on 22 00 00 PLUMBI NG,  GENERAL 
PURPOSE.

2. 7. 7   Equi pment  Cont r ol

2. 7. 7. 1   Cont r ol  Val ves

The f i l t er  i nf l uent ,  backwash,  wast e,  r i nse,  and sur f ace wash val ves shal l  
al l ow f or  aut omat i c oper at i on of  each f i l t er  uni t .

2. 7. 7. 2   Ef f l uent  Rat e Cont r ol l er s

Each f i l t er  shal l  be pr ovi ded wi t h an ef f l uent  r at e of  f l ow cont r ol l er  
consi st i ng of  a [ f l anged vent ur i  t ube]  [ but t er f l y  val ve]  [ el ect r oni c 
di f f er ent i al  pr essur e t r ansmi t t er ]  [ _____] .

2. 7. 7. 3   Backwash Cont r ol l er

One backwash r at e of  f l ow cont r ol l er  shal l  be pr ovi ded.   The backwash r at e 
of  f l ow cont r ol l er  shal l  consi st  of  a [ f l anged vent ur i  t ube]  [ but t er f l y  
val ve]  [ el ect r oni c di f f er ent i al  pr essur e t r ansmi t t er ]  [ _____] .

2. 7. 8   Equi pment  Cont r ol  Panel

A cont r ol  panel  wi t h a NEMA [ 4X]  [ 12]  [ _____]  encl osur e shal l  be suppl i ed 
t o cont ai n al l  necessar y t i mer s,  l i ght s,  cont act  swi t ches,  i nt er nal  wi r i ng,  
et c.  and associ at ed equi pment  t o al l ow f or  t he compl et el y aut omat i c 
oper at i on of  t he syst em.   The cont r ol  panel  shal l  pr ovi de f or  
[ aut omat i cal l y  st ar t i ng and st oppi ng pumps]  [ manual  oper at i on of  t he 
cont r ol  val ves]  [ [ manual ]  [ aut omat i c]  [ _____]  backwash i ni t i at i on]  
[ _____] .   Backwash i ni t i at i on shal l  be t r i gger ed by [ el apsed t i me]  [ hi gh 
head l oss]  [ hi gh t ur bi di t y]  [ manual  i ni t i at i on]  [ _____] .   The panel  shal l  
be compl et el y assembl ed,  wi r ed,  and t est ed at  t he f act or y pr i or  t o 
shi pment .   The panel  shal l  be pr ovi ded wi t h r equi r ed swi t ches f or  manual  
oper at i on shoul d i t  be r equi r ed.

2. 7. 9   Backwash Tank

**************************************************************************
NOTE:   The desi gner  shoul d consi der  t he s i ze of  t he 
f aci l i t y  i n det er mi ni ng whet her  a separ at e 
speci f i cat i on sect i on f or  t he backwash t ank i s 
war r ant ed or  i f  t he f ol l owi ng par agr aph i s adequat e.

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

The backwash t ank shal l  have a capaci t y of  [ _____]  t o backwash t he syst em 
at  t he manuf act ur er ' s r ecommended r at e,  pr essur e and f r equency.   The t ank 
shal l  be const r uct ed i n accor dance wi t h t he r equi r ement s of  Par agr aph Tank 
Requirements.
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2. 8   CARTRI DGE FI LTER

2. 8. 1   Equi pment  Capaci t y

Suppl y [ _____]  f i l t r at i on uni t s.   [ _____]  uni t s shal l  be on- l i ne,  [ _____]  
shal l  be st andby.   Each on- l i ne and st andby uni t  shal l  have t he capaci t y t o 
t r eat  t he ent i r e wast e st r eam as speci f i ed i n Par agr aph Car t r i dge and Bag 
Desi gn Cr i t er i a.

2. 8. 2   Fi l t er  Mat er i al

The f i l t er  mat er i al  shal l  be of  [ acet at e]  [ acr y l i c ]  [ gl ass]  [ nyl on]  
[ pol yest er ]  [ pol ypr opyl ene]  [ r ayon]  [ sar an]  [ cot t on]  [ f l uor ocar bon]  
[ t ef l on]  [ pol yet hyl ene]  [ _____]  const r uct i on.

2. 8. 3   Car t r i dge St yl e

The car t r i dge st y l e shal l  be of  [ doubl e open end i ndust r i al ]  [ s i ngl e open 
ended ( SOE)  f l at  c l osed end t o f i t  housi ngs wi t h 020 O- r i ng post s]  [ SOE 
f l at  c l osed end wi t h ext er nal  222 O- r i ngs]  [ doubl e open end wi t h i nt er nal  
O- r i ngs]  [ SOE f l at  c l osed end wi t h ext er nal  226 O- r i ngs]  [ SOE f i n end wi t h 
ext er nal  226 O- r i ngs]  [ SOE f i n end wi t h ext er nal  222 O- r i ngs]  [ doubl e open 
end wi t h i nt er nal  O- r i ngs]  [ SOE f l at  c l osed end wi t h i nt er nal  120 O- r i ngs] .

2. 8. 4   Gasket  or  O- Ri ng Mat er i al

The gasket  or  O- r i ng mat er i al  shal l  be [ s i l i cone]  [ buna- n]  [ whi t e s i l i cone]  
[ whi t e buna- n]  [ v i t on- a]  [ EPDM]  [ t ef l on] .

2. 8. 5   Por e Si ze/ Rat i ng

The f i l t er  por e s i ze shal l  be [ 0. 1]  [ 0. 2]  [ 0. 45]  [ 1]  [ 3]  [ 10]  [ 30]  [ 50]  
[ 75]  [ 100]  [ 200]  [ _____]  mi cr ons.

2. 8. 6   Fi l t er  Car t r i dge Di mensi ons

The f i l t er  car t r i dge shal l  be t he st andar d l engt h of  250 mm 10 i nch.   The 
car t r i dge i nsi de di amet er  shal l  be [ _____] .   The car t r i dge out s i de di amet er  
shal l  be [ _____] .

2. 8. 7   Cor e Mat er i al

Car t r i dge cor e mat er i al  shal l  be [ t i nned st eel ]  [ pol ypr opyl ene]  [ 304 
st ai nl ess st eel ]  [ 316 st ai nl ess st eel ]  [ _____] .

2. 8. 8   Fi l t er  Housi ng

2. 8. 8. 1   Mat er i al  of  Const r uct i on

**************************************************************************
NOTE:   Wher e f l ange opt i ons ar e speci f i ed,  t he 
desi gner  must  account  f or  c l ear ance of  f l anged 
f i t t i ngs dur i ng i nst al l at i on.

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

The f i l t er  housi ng head,  shel l ,  and associ at ed i nt er nal  and ext er nal  
connect i ons and i nt er nal  and ext er nal  har dwar e shal l  be const r uct ed of  [ 304 
st ai nl ess st eel ]  [ 316 st ai nl ess st eel ]  [ car bon st eel ]  [ t ef l on]  
[ pol ypr opyl ene]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ acr y l i c ] .   The housi ng 
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shal l  be pr ef abr i cat ed and del i ver ed t o t he s i t e i n such a condi t i on t hat  
t he uni t  can be f ast ened i n t he l ocat i on desi gnat ed on t he desi gn 
dr awi ngs.   The f i l t er  housi ng shal l  have t he f ol l owi ng di mensi ons and 
i nl et ,  out l et ,  and syst em cont r ol  connect i ons:

Diameter [_____]

Over al l  Hei ght [_____]

Inlet/Outlet [ _____]  [ NPT]  [ Fl ange]  [ ANSI  150 l b]  
r ai sed f ace,  [ t hr eaded f l anges]  [ _____]

Body/ Sump Dr ai n [ _____]  [ NPT]  [ Fl ange]  [ _____]

Vent [ _____]  [ NPT]  [ Fl ange]  [ _____]

Gauge [ _____]  [ NPT]  [ Fl ange]  [ _____]

2. 8. 8. 2   Shel l  O- Ri ng Mat er i al

The f i l t er  housi ng shel l  O- r i ng mat er i al  shal l  be [ buna- n]  [ s i l i con]  
[ neopr ene]  [ v i t on- a]  [ et hyl ene]  [ pr opyl ene]  [ _____] .

2. 9   BAG FI LTER

2. 9. 1   Equi pment  Capaci t y

Suppl y [ _____]  f i l t r at i on uni t s.   [ _____]  uni t s shal l  be on- l i ne,  [ _____]  
shal l  be st andby.   Each on- l i ne and st andby uni t  shal l  have t he capaci t y t o 
t r eat  t he ent i r e wast e st r eam as speci f i ed i n Par agr aph Car t r i dge and Bag 
Desi gn Cr i t er i a.

2. 9. 2   Fi l t er  Mat er i al

The f i l t er  mat er i al  shal l  be of  [ acet at e]  [ acr y l i c ]  [ gl ass]  [ nyl on]  
[ pol yest er ]  [ pol ypr opyl ene]  [ r ayon]  [ sar an]  [ cot t on]  [ f l uor ocar bon]  
[ t ef l on]  [ pol yet hyl ene]  [ _____]  const r uct i on.

2. 9. 3   Gasket  Mat er i al

A s i ngl e gasket  cover  seal  f or  each bag el ement  shal l  be pr ovi ded.   The 
mat er i al  of  const r uct i on shal l  be [ s i l i cone]  [ buna- n]  [ whi t e s i l i cone]  
[ whi t e buna- n]  [ v i t on- a]  [ EPDM]  [ t ef l on] .

2. 9. 4   Por e Si ze/ Rat i ng

The bag por e s i ze shal l  be [ 0. 1]  [ 0. 2]  [ 0. 45]  [ 1]  [ 3]  [ 10]  [ 30]  [ 50]  [ 75]  
[ 100]  [ 200]  [ _____]  mi cr ons.

2. 9. 5   Bag Sur f ace Ar ea

The bag sur f ace ar ea shal l  be [ _____] .

2. 9. 6   Bag Suppor t

Suppor t  mat er i al  shal l  be [ t i nned st eel ]  [ pol ypr opyl ene]  [ 304 st ai nl ess 
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st eel ]  [ 316 st ai nl ess st eel ]  [ _____] .

2. 9. 7   Fi l t er  Housi ng

2. 9. 7. 1   Mat er i al  of  Const r uct i on

**************************************************************************
NOTE:   Wher e f l ange opt i ons ar e speci f i ed,  t he 
desi gner  must  account  f or  c l ear ance of  f l anged 
f i t t i ngs dur i ng i nst al l at i on.

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

The f i l t er  housi ng head,  shel l ,  and associ at ed i nt er nal  and ext er nal  
connect i ons and i nt er nal  and ext er nal  har dwar e shal l  be const r uct ed of  [ 304 
st ai nl ess st eel ]  [ 316 st ai nl ess st eel ]  [ car bon st eel ]  [ t ef l on]  
[ pol ypr opyl ene]  [ f i ber gl ass r ei nf or ced pl ast i c]  [ acr y l i c ] .   The housi ng 
shal l  be pr ef abr i cat ed and del i ver ed t o t he s i t e i n such a condi t i on t hat  
t he uni t  can be f ast ened i n t he l ocat i on desi gnat ed on t he desi gn 
dr awi ngs.   The f i l t er  housi ng shal l  have t he f ol l owi ng di mensi ons and 
i nl et ,  out l et ,  and syst em cont r ol  connect i ons:

Diameter [_____]

Over al l  Hei ght [_____]

Inlet/Outlet [ _____]  [ NPT]  [ Fl ange]  [ ANSI  150 l b]  
r ai sed f ace,  [ t hr eaded f l anges]  [ _____]

Body/ Sump Dr ai n [ _____]  [ NPT]  [ Fl ange]  [ _____]

Vent [ _____]  [ NPT]  [ Fl ange]  [ _____]

Gauge [ _____]  [ NPT]  [ Fl ange]  [ _____]

2. 9. 7. 2   Shel l  O- Ri ng Mat er i al

The f i l t er  housi ng shel l  O- r i ng mat er i al  shal l  be [ buna- n]  [ s i l i con]  
[ neopr ene]  [ v i t on- a]  [ et hyl ene]  [ pr opyl ene]  [ _____] .

2. 10   SAMPLE PORTS

Two sampl e por t s,  at  a mi ni mum,  shal l  be l ocat ed on each uni t ;  one t o 
sampl e t he i nf l uent  and one t o sampl e t he ef f l uent .   The sampl e por t s shal l  
be r eadi l y accessi bl e and shal l  be of  t he manuf act ur er ' s st andar d desi gn 
and pl acement .

2. 11   TURBIDIMETER

**************************************************************************
NOTE:   Del et e t he i nt er f ace scr eeni ng r equi r ement  i f  
t ur bi di t y moni t or i ng wi l l  not  be per f or med at  t he 
medi a i nt er f ace and f or  bag and car t r i dge f i l t er s.

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

A t ur bi di met er  f or  aut omat i cal l y  t est i ng t he t ur bi di t y of  t he wat er  shal l  
be i nst al l ed i n t he [ i nf l uent  l i ne]  [ ef f l uent  l i ne]  [ medi a i nt er f ace]  f or  
each f i l t er  uni t .   The [ i nf l uent ]  [ ef f l uent ]  sampl e shal l  be obt ai ned 
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di r ect l y f r om t he pi pi ng.   The i nt er f ace sampl e shal l  be col l ect ed f r om a 
scr een l ocat ed wi t hi n t he medi a bed [ _____]  mm i nch above t he medi a 
i nt er f ace.   The t ur bi di met er  shal l  be housed i n a NEMA [ 4x]  [ 12]  [ _____]  
encl osur e and l ocat ed wi t hi n [ _____]  f r om t he sensor .   I t  shal l  be 
pr ogr ammabl e t o r ead i n NTU,  FTU,  and engi neer i ng uni t s.   The measur ement  
r ange shal l  be f r om [ _____]  NTU t o [ _____]  NTU.

2. 12   DRAI N LI NE

A dr ai n l i ne shal l  be l ocat ed t o f aci l i t at e t he r emoval  of  wat er  f r om t he 
f i l t er  t ank.   The dr ai n l i ne shal l  be r eadi l y accessi bl e and shal l  be of  
t he manuf act ur er ' s st andar d desi gn and pl acement .

2. 13   CHEMI CAL FEED

Chemi cal  f eed syst ems shal l  be i n accor dance wi t h t he r equi r ement s of  
Sect i on 46 30 00 WATER AND WASTEWATER CHEMI CAL FEED SYSTEMS.

2. 14   MATERI ALS PROTECTI ON

The i nt er i or  and ext er i or  of  f abr i cat ed f er r ous met al  component s shal l  be 
t r eat ed af t er  f abr i cat i on t o pr event  cor r osi on.   The sur f aces of  t he f i l t er  
t anks shal l  be sandbl ast ed and compl et el y f act or y f i ni sh pai nt ed pr i or  t o 
shi pment .   I nsul at i ng component s such as gasket s,  coupl i ngs,  or  bushi ng or  
di el ect r i c- t ype whi ch wi l l  pr event  cor r osi on of  bi met al l i c- t ype cont act s,  
shal l  be used at  connect i ons bet ween di ssi mi l ar  met al s.

2. 15   ACCESS WALKWAYS,  PLATFORMS,  LADDERS AND HANDRAI LS

**************************************************************************
NOTE:   Dr awi ngs shoul d pr ovi de f or  t he l ocat i on of  
access wal kways,  pl at f or ms,  l adder s and handr ai l s.

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

Wal kways,  pl at f or ms and l adder s shal l  be pr ovi ded f or  access t o equi pment  
f or  oper at i on and mai nt enance i n accor dance wi t h Sect i on 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS.   Wal kways and pl at f or ms shal l  be nonsl i p 
open gr at i ng f abr i cat ed f r om [ gal vani zed st eel ]  [ al umi num]  [ f i ber gl ass]  
[ _____] .   Ri gi d handr ai l s  and ki ck- pl at es shal l  be pr ovi ded al ong t he s i des 
of  wal kways and pl at f or ms.   Handr ai l s shal l  be f abr i cat ed f r om [ gal vani zed 
st eel ]  [ al umi num]  [ _____] ,  shal l  be [ _____]  hi gh,  and shal l  have t wo 
hor i zont al  r ai l s .   Gat es shal l  be pr ovi ded as r equi r ed f or  access t o 
equi pment .   The l ast  r ung of  t he l adder  on t op shal l  be at  t he same l evel  
as t he t op of  t he t ank.   Const r uct i on shal l  conf or m t o ASSP A1264. 1 and 
ALI  A14. 3.

PART 3   EXECUTI ON

3. 1   EXAMINATION

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   PREPARATION

3. 2. 1   Fabrication

Wor k not  r equi r ed t o be per f or med i n t he f i el d shal l  be per f or med i n a 
f act or y under  cont r ol l ed condi t i ons.
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3. 2. 2   Syst em I nst al l at i on

The syst em shal l  be i nst al l ed such t hat  pr oper  wast ewat er  f l ow t hr ough t he 
uni t  and r equi r ed ef f l uent  condi t i ons as speci f i ed i n Par agr aphs Desi gn 
Cr i t er i a or  Car t r i dge and Bag Desi gn Cr i t er i a ( as appl i cabl e)  wi l l  be 
achi eved and mai nt ai ned.   El ect r i cal  wor k shal l  be i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 3   PAINTING

Pai nt i ng shal l  be per f or med i n accor dance wi t h appl i cabl e r equi r ement s 
pr ovi ded i n Sect i on 09 90 00 PAI NTS AND COATI NGS,  and addi t i onal  
r equi r ement s pr ovi ded her ei n.

3. 3. 1   Met al  sur f aces

Me,  except  al umi num,  br onze,  br ass,  gal vani zed st eel ,  and st ai nl ess st eel  
shal l  be pai nt ed.   Sur f ace pr epar at i on and pai nt i ng shal l  be per f or med i n 
t he shop or  i n t he f i el d as i ndi cat ed.   Manuf act ur ed i t ems,  such as mot or s 
and swi t chboar ds,  shal l  be f i ni shed wi t h t he manuf act ur er ' s st andar d f i ni sh.

3. 3. 2   Pr epar at i on and Appl i cat i on

Fer r ous met al  sur f aces shal l  be pr epar ed i n accor dance wi t h 
SSPC SP 6/ NACE No. 3 and pai nt ed wi t h t wo or  t hr ee coat s of  MI L- DTL- 24441 
epoxy pai nt  t o achi eve a t ot al  dr y f i l m t hi ckness of  150 mi cr ons ( 6 mi l s) .   
Mast er  Pai nt er ' s  I nst i t ut e ( MPI )  #120 Epoxy,  Hi gh Bui l d,  Sel f  Pr i mi ng,  Low 
Gl oss,  i s  an accept abl e r epl acement  t o MI L- DTL- 24441.

3. 3. 3   Coat i ng Test i ng

Coat i ng shal l  be exami ned f or  f l aws and t est ed f or  t hi ckness.   Thi ckness of  
coat i ngs shal l  be measur ed wet  and dr y usi ng a commer ci al  f i l m t hi ckness 
gauge.   The Cont r act i ng Of f i cer  shal l  be not i f i ed i n advance of  any 
pai nt i ng.   Addi t i onal  coat s shal l  not  be appl i ed unt i l  t he pr evi ous coat  
has been appr oved.   Repai r  or  addi t i onal  coat s shal l  be accompl i shed at  no 
addi t i onal  cost  t o t he gover nment .

3. 3. 4   Coat i ng Repai r

I f  wel di ng i s r equi r ed af t er  appl i cat i on of  t he coat i ng or  i f  t he coat i ng 
i s damaged i n any way,  r epai r  shal l  consi st  of  pr epar i ng t he af f ect ed ar ea 
i n compl i ance wi t h SSPC SP 6/ NACE No. 3 and r eappl y i ng t he coat i ng t o t hat  
ar ea.   I f  hol i days ar e det ect ed or  f i l m t hi ckness i s i nsuf f i c i ent ,  t he 
sur f ace shal l  be pr epar ed and addi t i onal  coat s appl i ed i n t he af f ect ed ar ea 
i n compl i ance wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 4   VALVE AND PI PE I NSTALLATI ON

3. 4. 1   Valves

Val ves shal l  be i nst al l ed as near l y as possi bl e i n t he posi t i on shown.   
Val ves shal l  be er ect ed and suppor t ed i n t hei r  r espect i ve posi t i on f r ee 
f r om di st or t i on and st r ai n on appur t enances dur i ng handl i ng and 
i nst al l at i on.   Mat er i al  shal l  be i nspect ed f or  def ect s i n wor kmanshi p and 
mat er i al .   Debr i s and f or ei gn mat er i al  shal l  be c l eaned out  of  val ve 
openi ngs and seat s;  oper at i ng mechani sms shal l  be oper at ed t o check t hei r  
pr oper  f unct i oni ng,  and nut s and bol t s checked f or  t i ght ness.   Val ves and 
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ot her  equi pment  whi ch do not  oper at e easi l y or  ar e ot her wi se def ect i ve 
shal l  be r epai r ed or  r epl aced.

3. 4. 2   Piping

Pi pi ng shal l  be i nst al l ed t o accur at e l i nes and gr ades.   Wher e t empor ar y 
suppor t s ar e used t hey shal l  be suf f i c i ent l y r i gi d t o pr event  shi f t i ng or  
di st or t i on of  t he pi pe.   Pr ovi s i on shal l  be made f or  expansi on wher e 
necessar y.   Pi pi ng shal l  pi t ch t owar d l ow poi nt s,  and pr ovi s i on shal l  be 
made f or  dr ai ni ng t hese l ow poi nt s.   A suf f i c i ent  number  of  uni ons or  
f l anges shal l  be used t o al l ow f or  t he di smant l i ng of  al l  wat er  pi pe,  
val ves,  and equi pment s.   I nst al l at i on of  pi pi ng i ncl udi ng c l eani ng,  
cut t i ng,  t hr eadi ng and j oi nt i ng,  shal l  be i n accor dance wi t h [ Sect i on 
22 00 00 PLUMBI NG,  GENERAL PURPOSE]  [ _____] .

3. 5   FI LTER TANK

3. 5. 1   Installation

The f i l t er  t ank shal l  be i nst al l ed i n accor dance wi t h t he r ecommendat i ons 
of  t he manuf act ur er  and by wor ker s exper i enced i n t he i nst al l at i on of  t hi s 
t ype of  equi pment .   Component s wi t h cor r osi on pr ot ect i ve coat i ng shal l  be 
checked and any damaged or  abr aded ar eas shal l  be r est or ed t o t he or i gi nal  
or  an equi val ent  coat i ng.

3. 5. 2   Er ect i on of  Equi pment

Equi pment  shal l  be pr oper l y al i gned.   The uni t  shal l  be t ur ned t o a 
ver t i cal  posi t i on and set  i n pl ace.   The anchor  bol t s shal l  be set  i n pl ace 
and t he nut s t i ght ened agai nst  t he shi ms.   Af t er  t he f oundat i on al i gnment s 
have been appr oved,  t he st at i onar y assembl y shal l  be secur el y bol t ed i n 
pl ace.   The al i gnment  of  equi pment  shal l  be f ur t her  checked af t er  secur i ng 
t o t he f oundat i ons.   Br aci ng and shi ppi ng suppor t  shal l  be r emoved f r om t he 
bot t om and/ or  i nt er i or  of  t he t ank.   Pi pi ng shal l  be connect ed as 
i ndi cat ed.   Val ves shal l  be c l osed.

3. 6   UNDERDRAIN

**************************************************************************
NOTE:   Pr ef abr i cat ed package syst ems may have t he 
under dr ai n i nst al l ed.   Thi s par agr aph shoul d onl y be 
i ncl uded wher e t he under dr ai n i s t o be i nst al l ed i n 
t he f i el d.

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

The under dr ai n shal l  be i nst al l ed i n accor dance wi t h appr oved shop dr awi ngs 
and r equi r ement s of  t he manuf act ur er ,  i ncl udi ng i nst r uct i ons of  t he 
manuf act ur er ' s r epr esent at i ve.   The f i l t er  t ank shal l  be c l eaned and washed 
pr i or  t o i nst al l at i on of  t he under dr ai n.   Br oken or  def ect i ve component s 
shal l  be r epl aced.   The manuf act ur er - suppl i ed under dr ai n shal l  not  be 
modi f i ed.   Fol l owi ng i nst al l at i on,  t he under dr ai n syst em shal l  be 
compl et el y c l eaned and washed f r ee of  l oose mat er i al s and debr i s.   Any 
damaged sur f aces shal l  be r est or ed t o t he or i gi nal  or  equi val ent  coat i ng.   
I nt er nal  wat er  pr essur e or  t est i ng of  t he syst em shal l  not  be per f or med f or  
a mi ni mum of  [ _____]  days af t er  compl et i on of  i nst al l at i on.   The under dr ai n 
syst em shal l  be mai nt ai ned i n c l ean condi t i on unt i l  i nst al l at i on of  f i l t er  
media.
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3. 7   SUPPORT MEDI A

**************************************************************************
NOTE:   The need f or  a suppor t i ng l ayer  of  gr avel  
wi l l  depend on t he sel ect ed under dr ai n.   I f  t he 
under dr ai n does not  r equi r e a gr avel  l ayer ,  del et e 
t hi s par agr aph.   Al so,  del et e t hi s par agr aph f or  
t r avel i ng br i dge,  cont i nuous backwash,  car t r i dge and 
bag f i l t er s.

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

Gr avel  s i ze and l ayer  t hi ckness shal l  be as f ol l ows:

Gr avel  Layer Layer  Thi ckness Si ze Li mi t s

Bottom [_____] [_____]

Second [_____] [_____]

Third [_____] [_____]

[_____] [_____] [_____]

Top l ayer [_____] [_____]

The gr avel  shal l  be pl aced by hand t o avoi d movement  t o t he under dr ai n 
syst em and t o ensur e f r ee passage of  wat er  f r om t he under dr ai n.  Each gr avel  
l ayer  shal l  be compl et ed bef or e t he next  l ayer  above i s st ar t ed.   Gr avel  
t hat  becomes mi xed shal l  be r emoved and shal l  be r epl aced i n l ayer s as 
speci f i ed.   The cor r ect  t hi ckness of  each l ayer  shal l  be obt ai ned as 
f ol l ows:   Bef or e t he gr avel  i s  pl aced,  t he t op of  each l ayer  shal l  be 
mar ked on t he s i de of  t he f i l t er .   Then t he t op of  each l ayer  shal l  be 
l evel ed agai nst  a wat er  sur f ace hel d at  t he appr opr i at e mar k.   None of  t he 
par t i c l es shal l  be l ess t han hal f  submer ged,  and t her e shal l  be no pl aces 
wher e addi t i onal  gr avel  can be pl aced wi t hout  t he par t i c l es ext endi ng mor e 
t han 1/ 2 t hei r  vol ume above t he wat er  sur f ace.   The suppor t  gr avel  shal l  be 
backwashed af t er  i t  has been pl aced,  i n accor dance wi t h AWWA B100.

3. 8   FI LTER MEDI A I NSTALLATI ON

**************************************************************************
NOTE:   Medi a i nst al l at i on may be per f or med by t he 
manuf act ur er  suppl y i ng t he f i l t er  syst em f or  package 
t r eat ment  syst ems.   Thi s par agr aph shoul d be used 
onl y when t he medi a wi l l  be i nst al l ed i n t he f i el d.   
Del et e t he f r eeboar d r equi r ement  f or  f i l t r at i on 
syst ems whi ch do not  r equi r e bed expansi on dur i ng 
backwashing.

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

Medi a shal l  be i nst al l ed under  t he super vi s i on of  t he f i l t er  equi pment  
suppl i er .   Bef or e i nst al l i ng t he f i l t er  medi a,  check al l  pi pi ng connect i ons 
and ensur e f i l t er  component s ar e i n good condi t i on and pr oper  posi t i on.   
Medi a shal l  be pl aced t o t he dept hs [ r equi r ed by t he manuf act ur er ]  [ as 
follows:
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Medi a Type Layer  Thi ckness

Sand [_____]

Anthracite [_____]

[_____] [_____]

]
A mi ni mum f r eeboar d of  [ _____]  shal l  be l ef t  bet ween t he t op of  t he medi a 
and t he t op of  t he t ank.

3. 8. 1   Medi a Layer s

Each l ayer  of  medi a shal l  be compl et ed bef or e t he next  l ayer  above i s 
st ar t ed.   Each l ayer  of  medi a shal l  be deposi t ed so as not  t o di st ur b t he 
l evel  sur f ace of  t he l ayer  bel ow.   Any medi a whi ch i s made di r t y bef or e or  
af t er  pl acement  shal l  be r emoved and r epl aced.

3. 8. 2   Cl eani ng of  Medi a

The f i l t er  medi a shal l  be backwashed,  scr aped,  and ski mmed i n accor dance 
with AWWA B100 t o r emove excess f i ne mat er i al  upon compl et i on of  pl acement  
of  each l ayer .   The number  of  washes,  t he wash r at e and dur at i on of  wash 
r equi r ed t o achi eve t he speci f i ed gr adat i on f or  each l ayer  shal l  be i n 
accor dance wi t h t he r ecommendat i ons of  t he f i l t er  medi a suppl i er .

3. 9   I DENTI FI CATI ON SYSTEMS

3. 9. 1   I dent i f i cat i on Tags

**************************************************************************
NOTE:   Del et e when i dent i f i cat i on t ags ar e not  
consi der ed necessar y on smal l  pr oj ect s.

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

I dent i f i cat i on t ags made of  br ass,  engr aved l ami nat ed pl ast i c,  or  engr aved 
anodi zed al umi num,  i ndi cat i ng ser vi ce and val ve number  shal l  be i nst al l ed 
on val ves,  except  t hose val ves i nst al l ed on suppl i es at  pl umbi ng f i x t ur es.   
Tags shal l  be 35 mm 1- 3/ 8 i nch mi ni mum di amet er ,  and mar ki ng shal l  be 
st amped or  engr aved.   I ndent at i ons shal l  be bl ack,  f or  r eadi ng c l ar i t y.   
Tags shal l  be at t ached t o val ves wi t h No.  12 AWG,  copper  wi r e,  
chr ome- pl at ed beaded chai n,  or  pl ast i c st r aps desi gned f or  t hat  pur pose.

3. 9. 2   Col or  Codi ng

**************************************************************************
NOTE:   Col or  codi ng f or  pi pi ng i dent i f i cat i on as 
r equi r ed by usi ng agency wi l l  be devel oped and 
i nser t ed i n t he Col or  Code Schedul e i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

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

Col or  codi ng f or  pi pi ng i dent i f i cat i on shal l  be as speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

3. 10   VENT LI NE I NSTALLATI ON

**************************************************************************
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NOTE:   Thi s par agr aph onl y appl i es t o car t r i dge and 
bag f i l t er s.

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

The vent  l i ne shal l  be i nst al l ed accor di ng t o t he manuf act ur er ' s st andar d 
desi gn and pl acement .   The vent  l i ne shal l  be l ocat ed i n posi t i on t o r educe 
syst em oper at i ng pr essur e pr i or  t o r epl acement  of  f i l t er  el ement s.

3. 11   POSTI NG FRAMED I NSTRUCTI ONS

Fr amed i nst r uct i ons cont ai ni ng wi r i ng and cont r ol  di agr ams under  gl ass or  
i n l ami nat ed pl ast i c shal l  be post ed wher e di r ect ed.   Condensed oper at i ng 
i nst r uct i ons,  pr epar ed i n t yped f or m,  shal l  be f r amed as speci f i ed above 
and post ed besi de t he di agr ams.   Submi t  pr oposed di agr ams and i nst r uct i on 
pr i or  t o post i ng.   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 em.

3. 12   FI ELD TESTS AND I NSPECTI ONS

**************************************************************************
NOTE:   I f  t he Cont r act or  wi l l  be r esponsi bl e f or  
obt ai ni ng wat er  f or  f i l t er  accept ance t est i ng,  such 
r equi r ement  shoul d be i ndi cat ed i n t he f ol l owi ng 
paragraph.

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

Per f or m f i el d t est s i n t he pr esence of  t he Cont r act i ng Of f i cer  and pr ovi de 
l abor ,  equi pment ,  and i nci dent al s r equi r ed f or  t he t est s.   Pr ovi de f or  
di sposal  of  al l  wast e r esi dual s r esul t i ng f r om t he t est s.   Not i f y t he 
Cont r act i ng Of f i cer  [ _____]  days pr i or  t o t he dat e and t i me f or  t he 
accept ance t est s.   Any def i c i enci es f ound shal l  be r ect i f i ed and wor k 
af f ect ed by such def i c i enci es shal l  be r et est ed.

3. 12. 1   I ni t i al  Oper at i on

Fol l owi ng compl et i on of  i nst al l at i on of  t he t r eat ment  syst ems and af t er  t he 
Cont r act or  and manuf act ur er ' s r epr esent at i ve agr ee t he syst em i s r eady f or  
oper at i on,  t he syst em shal l  be oper at ed over  an i ni t i al  oper at i ng per i od 
not  t o exceed [ _____]  days.   Demonst r at e pr oper  oper at i on of  t he equi pment ,  
i ncl udi ng,  but  not  l i mi t ed t o,  t he abi l i t y  of  t he syst em t o pr oduce t he 
mi ni mum speci f i ed ef f l uent  r equi r ement s det ai l ed i n Par agr aphs Desi gn 
Cr i t er i a or  Car t r i dge and Bag Desi gn Cr i t er i a ( as appl i cabl e) ,  pr oper  
oper at i on of  t he medi a c l eani ng equi pment ,  and t he cont r ol  syst em abi l i t y  
t o pr ovi de t he cor r ect  oper at i onal  l ogi c t o opt i mi ze t he f i l t r at i on pr ocess.

3. 12. 2   Accept ance Test i ng

Accept ance t est i ng shal l  commence not  sooner  t hen [ _____]  days and not  
l at er  t han [ _____]  days f ol l owi ng appr oval  of  t he i ni t i al  oper at i on.   The 
accept ance t est s shal l  demonst r at e t he abi l i t y  of  t he f i l t r at i on syst em t o 
meet  t he ef f l uent  speci f i ed r equi r ement s when oper at i ng at  t he desi gn f l ow 
r at e and t o demonst r at e t he cont r ol  syst em abi l i t y  t o pr ovi de t he cor r ect  
oper at i onal  l ogi c t o opt i mi ze t he f i l t r at i on pr ocess.   The t est s shal l  be 
conduct ed over  [ _____]  days of  cont i nuous oper at i on.   [ _____]  ef f l uent  
sampl es shal l  be col l ect ed dur i ng each [ _____]  hour  per i od.   Sampl es shal l  
be t aken not  l ess t han [ _____]  hour s nor  mor e t han [ _____]  hour s apar t .   
The sampl es shal l  be anal yzed f or  [ t ur bi di t y]  [ t ot al  suspended sol i ds]  
[ ef f l uent  par t i c l e s i ze]  [ _____]  by st andar d met hods as descr i bed i n 
[ _____] .   For  t he f i l t r at i on syst em t o qual i f y  f or  pr ocess accept ance,  t he 
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aver age val ue of  each of  t he f i l t er ed wat er  ef f l uent  par amet er s moni t or ed 
dur i ng t he cont i nuous t est i ng shal l  not  exceed t he val ues of  t he speci f i ed 
par amet er s.   I n t he event  t hat  t he speci f i ed f i l t er ed wat er  qual i t y  
r equi r ement s ar e not  met  dur i ng t he per i od t hat  accept ance t est i ng i s 
conduct ed,  t he def ect i ve equi pment  or  oper at i on shal l  be modi f i ed or  
r epl aced and t he t est i ng r epeat ed.   The schedul e f or  r et est i ng i s subj ect  
t o appr oval  by t he Cont r act i ng Of f i cer .

Submi t  t est  r epor t s i n bookl et  f or m showi ng f i el d t est s per f or med t o adj ust  
each component  and 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.   Each t est  r epor t  shal l  i ndi cat e t he f i nal  posi t i on of  cont r ol s.

3. 13   FI ELD TRAI NI NG

A f i el d t r ai ni ng cour se shal l  be pr ovi ded f or  desi gnat ed oper at i ng and 
mai nt enance st af f  member s.   Tr ai ni ng shal l  be pr ovi ded f or  a t ot al  per i od 
of  [ _____]  hour s of  nor mal  wor ki ng t i me and shal l  s t 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 .   Fi el d t r ai ni ng 
shal l  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.   The i nst r uct i ons shal l  i ncl ude,  but  shal l  not  be l i mi t ed t o 
t he f ol l owi ng:

a.   Syst em l ayout  showi ng pi pi ng,  val ves and cont r ol s and i nst al l at i on 
requirements.

b.   Appr oved wi r i ng,  l ogi c,  and cont r ol  di agr ams pr epar ed i n accor dance 
with ANSI / I SA 5. 1 i ncl udi ng a dr awi ng i ndex,  l egend and symbol s l i s t ,  
and abbr evi at i ons and i dent i f i er s.

c.   A cont r ol  sequence descr i bi ng st ar t up,  oper at i on,  and shut down;  
i ncl udi ng t he f unct i onal  and oper at i onal  descr i pt i on of  t he cont r ol  
syst em cover i ng t he pr ocedur es f or  pr ogr ammi ng,  oper at i on,  st ar t up,  
shut - down,  and cal i br at i on.

d.   Oper at i ng and mai nt enance i nst r uct i ons f or  each pi ece of  equi pment ,  
i ncl udi ng checkout ,  t r oubl eshoot i ng,  and ser vi c i ng.

e.   Manuf act ur er ' s bul l et i ns,  cut  sheet s and descr i pt i ve dat a,  par t s l i s t ,  
and r ecommended spar e par t s.

3. 14   OPERATI NG AND MAI NTENANCE I NSTRUCTI ONS

Pr ovi de 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,  oper at i on and shut down.   The i nst r uct i ons 
shal l  i ncl ude 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  equi pment  and t hei r  basi c oper at i ng 
f eat ur es.   Al so,  pr ovi de 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,  possi bl e br eakdowns and r epai r s,  and t r oubl e 
shoot i ng gui des.   The i nst r uct i ons shal l  i ncl ude s i mpl i f i ed di agr ams f or  
t he syst em as i nst al l ed.   The manual  shal l  r equi r e val ves be number ed and 
t agged and shal l  pr ovi de a schemat i c i ndi cat i ng t he number  of  each val ve.   
Each set  shal l  be per manent l y bound and shal l  have a har d cover .   The 
f ol l owi ng i dent i f i cat i on shal l  be i nscr i bed on t he cover s:  t he wor ds 
" OPERATI NG AND MAI NTENANCE I NSTRUCTI ONS, "  name and l ocat i on of  t he 
f aci l i t y ,  name of  t he Cont r act or ,  and cont r act  number .

        - -  End of  Sect i on - -
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