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SECTI ON 46 07 53. 13

PACKAGED WASTEWATER TREATMENT EQUI PMENT,  AERATI ON
02/11

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  package sewage t r eat ment  pl ant s of  
t he ext ended aer at i on t ype,  st ep aer at i on t ype,  and 
compl et e mi xi ng t ype.

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) .

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

**************************************************************************
NOTE:   These pl ant s ar e i nt ended f or  t r eat ment  of  
domest i c sewage onl y.  Speci al  consi der at i on must  be 
gi ven t o sewage cont ai ni ng i ndust r i al  wast es.   Thi s 
speci f i cat i on i s  pr epar ed f r om an uncoor di nat ed 
dr af t  dat ed June 1975 and was gener al l y cur r ent  as 
of  t hat  dat e.   The speci f i er  i s  war ned t o use t hi s 
speci f i cat i on wi t h caut i on and t o conf i r m al l  
appl i cabl e publ i cat i ons and any r equi r ement s t hought  
t o be quest i onabl e.  Al so,  CSI  Code Sect i on 11350,
" Sl udge Handl i ng and Tr eat ment  Equi pment "  shoul d be 
consul t ed f or  mor e up- t o- dat e r equi r ement s f or  al l  
dr i ves and f or  speci f i c  component s of  mechani cal  
s l udge col l ect i on.

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

**************************************************************************
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NOTE:   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

**************************************************************************
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PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
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 BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs

AMERI CAN GAS ASSOCI ATI ON ( AGA)

AGA GMC Gas Measur ement  Commi t t ee Repor t  No.  3

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA 2011 ( 2014B)  Cyl i ndr i cal  Wor mgear i ng Tol er ance 
and I nspect i on Met hods

AGMA 908 ( 1989B;  R 1999)  I nf or mat i on Sheet :  
Geomet r y Fact or s f or  Det er mi ni ng t he 
Pi t t i ng Resi st ance and Bendi ng St r engt h of  
Spur ,  Hel i cal  and Her r i ngbone Gear  Teet h

AGMA I SO 10064- 6 ( 2010A)  Code of  I nspect i on Pr act i ce -  Par t  
6:  Bevel  Gear  Measur ement  Met hods

AGMA I SO 17485 ( 2008A;  Suppl ement  2008)  Bevel  Gear s -  I SO 
Syst em of  Accur acy ( I ncl udi ng Suppl ement  -  
Tol er ance Tabl es 2008)

ANSI / AGMA 2001 ( 2004D;  R 2010)  Fundament al  Rat i ng Fact or s 
and Cal cul at i on Met hods f or  I nvol ut e Spur  
and Hel i cal  Gear  Teet h
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ANSI / AGMA 2004 ( 2008C;  R 2014)  Gear  Mat er i al s,  Heat  
Tr eat ment  and Pr ocessi ng Manual

ANSI / AGMA 6013 ( 2006A;  R 2011)  St andar d f or  I ndust r i al  
Encl osed Gear  Dr i ves

ANSI / AGMA 6034 ( 1992B;  R 2005)  Pr act i ce f or  Encl osed 
Cyl i ndr i cal  Wor mgear  Speed Reducer s and 
Gearmotors

ANSI / AGMA 6113 ( 2016B)  St andar d f or  I ndust r i al  Encl osed 
Gear  Dr i ves ( Met r i c Edi t i on)

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  B11/ STD B11. 0 ( 2010)  Saf et y of  Machi ner y – Gener al  
Requi r ement s and Ri sk Assessment

ANSI  B11/ STD B11. 19 ( 2010)  Machi nes – Per f or mance Cr i t er i a f or  
Safeguarding

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA 10084 ( 2017)  St andar d Met hods f or  t he 
Exami nat i on of  Wat er  and Wast ewat 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 C207 ( 2018)  St andar d f or  St eel  Pi pe Fl anges f or  
Wat er wor ks Ser vi ce,  Si zes 4 i n.  t hr ough 
144 i n.  ( 100 mm t hr ough 3600 mm)

AWWA C504 ( 2015)  St andar d f or  Rubber - Seat ed 
But t er f l y  Val ves

AWWA C600 ( 2017)  I nst al l at i on of  Duct i l e- I r on Mai ns 
and Thei r  Appur t enances

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. 4 ( 2011)  St andar d f or  Gr ay I r on Thr eaded 
Fi t t i ngs;  Cl asses 125 and 250
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ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B17. 1 ( 1967;  R 2017)  Keys and Keyseat s

ASME B17. 2 ( 1967;  R 2017)  Woodr uf f  Keys and Keyseat s

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 5. 2. 1M ( 2006;  R 2011)  Met r i c Round Head Shor t  
Squar e Neck Bol t s

ASME B18. 5. 2. 2M ( 1982;  R 2010)  Met r i c Round Head Squar e 
Neck Bol t s

ASME PTC 9 ( 1970;  R 1997)  Di spl acement  Compr essor s,  
Vacuum Pumps and Bl ower s ( f or  hi st or i cal  
r ef er ence onl y)

ASTM I NTERNATI ONAL ( ASTM)

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

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 A240/ A240M ( 2018)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

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 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 A320/ A320M ( 2017b)  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 
f or  Low- Temper at ur e Ser vi ce

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 A395/ A395M ( 1999;  R 2018)  St andar d Speci f i cat i on f or  
Fer r i t i c  Duct i l e I r on Pr essur e- Ret ai ni ng 
Cast i ngs f or  Use at  El evat ed Temper at ur es

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
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Castings

ASTM A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

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,  
Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B221 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM B221M ( 2013)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes ( Met r i c)

ASTM B584 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Applications

ASTM B62 ( 2017)  St andar d Speci f i cat i on f or  
Composi t i on Br onze or  Ounce Met al  Cast i ngs

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

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

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

MSS SP- 70 ( 2011)  Gr ay I r on Gat e 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- 80 ( 2013)  Br onze Gat e,  Gl obe,  Angl e and Check 
Valves

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

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

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

REDWOOD I NSPECTI ON SERVI CE ( RI S)  OF THE CALI FORNI A REDWOOD 
ASSOCI ATI ON ( CRA)

RI S Gr ade Use ( 1998)  Redwood Lumber  Gr ades and Uses

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 10. 01 ( 1982;  E 2004)  Hot - Appl i ed Coal  Tar  Enamel  
Pai nt i ng Syst em

SSPC Pai nt  16 ( 2006;  R 2015;  E 2015)  Coal  Tar  
Epoxy- Pol yami de Bl ack ( or  Dar k Red)  Pai nt

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

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-24441 ( 2009;  Rev D)  Pai nt ,  Epoxy- Pol yami de,  
Gener al  Speci f i cat i on f or

MIL-DTL-24441/29 ( 2009;  Rev B)  Pai nt ,  Epoxy- Pol yami de,  
Gr een Pr i mer ,  For mul a 150,  Type I V

MIL-DTL-24441/31 ( 2009;  Rev B)  Pai nt ,  Epoxy- Pol yami de,  
Whi t e,  For mul a 152,  Type I V

MIL-PRF-24635 ( 2009;  Rev E)  Coat i ng Syst ems,  Weat her  
Resi st ant ,  Ext er i or  Use

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 3120 ( Rev A)  Pai nt :  For  Swi mmi ng Pool s

FS TT- P- 645 ( Rev C)  Pr i mer ,  Pai nt ,  Zi nc- Mol ybdat e,  
Al kyd Type

1. 2   SUBMITTALS

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

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
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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 . ] [ f or  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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
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use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochl or i nat or .    Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
compar at i ve cost s.

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

Sewage t r eat ment  pl ant  l ayout

Sewage t r eat ment  pl ant  component

Di f f user  l ayout

Mechani cal  aer at or  dr awi ngs

SD- 03 Pr oduct  Dat a

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

**************************************************************************
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**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  
hypochl or i nat or .   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
compar at i ve cost s.

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

Ai r  bl ower

Ai r  di f f user s

[ Mechani cal  aer at or

] Spr ay nozzl es

Pump

[ Comminutor

] Mechani cal  s l udge col l ect i on equi pment

Scum col l ect i on and t r ansf er  equi pment

[ Chlorinator

] El ect r i cal  cont r ol  syst em component s

Pr ogr am t i mer

Ai r  bl ower  accessor i es

Fl ow met er

[ Hypochlorinator

] SD- 06 Test  Repor t s

Sewage t r eat ment  pl ant  per f or mance t est  r epor t s

Package sewage t r eat ment  t est  r epor t s

Mechani cal  aer at or  oxygenat i on capaci t y t est s

Mi xi ng t est  f or  mechani cal  aer at or

Oxygen absor pt i on f or  por ous cer ami c t ube di f f user s

Physi cal  pr oper t i es t est s f or  por ous

Per meabi l i t y  f or  por ous cer ami c t ube di f f user s

Oxygen absor pt i on f or  por ous pl ast i c t ube di f f user s
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Per meabi l i t y  f or  por ous pl ast i c t ube di f f user s

Oxygen absor pt i on f or  non- por ous nozzl e di f f user s

Ai r  bl ower  t est s

Oper at i on t est s f or  el ect r i cal  cont r ol  panel

Tank t est s

[ Commi nut or  t est s

][ Mechani cal  aer at or  t est s

] Bl ower - dr i ven assembl y oper at i on t est s

Oxygenat i on capaci t y t est s f or  di f f user s

Mi xi ng t est s f or  di f f user s

[ Chl or i nat or  t est s

] Di schar ge capaci t y t est  f or  ai r  l i f t  pump

Fl ow measur i ng equi pment  cal i br at i on

El ect r i cal  cont r ol  syst em t est s

[ Hypochl or i nat or  t est s

] SD- 07 Cer t i f i cat es

Li st  of  pr i or  i nst al l at i ons

El ect r i cal  cont r ol  syst em

Diffusers

[ Mechani cal  aer at or s

] Mat er i al s not  l abel ed or  cer t i f i ed

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
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hypochl or i nat or .   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
compar at i ve cost s.

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

**************************************************************************
NOTE:   Del et e " Raw sewage r eci r cul at i on box"  when 
not  r equi r ed.   When sewage i s pumped t o t he 
t r eat ment  pl ant ,  t he use of  a r aw sewage 
r eci r cul at i on box ( whi ch r eci r cul at es a por t i on of  
i ncomi ng sewage back t o t he pumpi ng st at i on)  shoul d 
be consi der ed t o pr ovi de uni f or m f l ow and avoi d 
sur ges t hr ough t he pl ant .   Deci s i on shoul d be based 
on undesi r abi l i t y  of  sur ge ef f ect s on t he pl ant  vs.  
economi cs of  t he r eci r cul at i on syst em.

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

**************************************************************************
NOTE:   Del et e " Aer at i on t ank i nf l uent  di st r i but i on 
channel "  when not  r equi r ed.   Del et e t hi s par agr aph 
f or  ext ended aer at i on t ype except  when event ual  
conver si on t o st ep aer at i on t ype i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o access l adder  when not  
al l owed.   Del et e r ef er ences and r equi r ement s f or  
access l adder  as Cont r act or ' s opt i on unl ess i t  can 
be j ust i f i ed on an economi c and t echni cal  basi s.  
Al t hough mor e expensi ve,  a st ai r way i s pr ef er abl e i n 
t hat  i t  pr ovi des saf er  and easi er  access t o 
pl at f or ms and wal kways.

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

[ Aer at i on equi pment

] Ai r  bl ower

Sl udge t r ansf er  pumps

Mechani cal  s l udge col l ect i on equi pment

Comminutor

Fr ot h cont r ol  syst em pump

[ Chlorinator

] Ef f l uent  f l ow measur i ng equi pment

[ Raw sewage r eci r cul at i on box

][ Pl ant  i nf l uent  f l ow di v i s i on box
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][ Aer at i on t ank i nf l uent  di st r i but i on channel

][ Sl udge di v i s i on box

] Set t l i ng t ank

Ef f l uent  wei r  and scum baf f l e

Cat hodi c pr ot ect i on

Ut i l i t i es ser vi ce connect i ons

Piping

El ect r i cal  wi r i ng

Excavat i on and backf i l l i ng

Speci al  concr et e wor k

Bridges

Walkways

Access st ai r way

[ Access l adder

] Platforms

Handrails

[ Hypochlorinator

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochl or i nat or .   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
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compar at i ve cost s.
**************************************************************************

Aer at i on syst em,  Dat a Package 3;  G[ ,  [ _____] ]

Sl udge col l ect i on and t r ansf er  syst em,  Dat a Package 3;  G[ ,  [ _____] ]

Ai r  bl ower  assembl y,  Dat a Package 3;  G[ ,  [ _____] ]

Fr ot h cont r ol  syst em,  Dat a Package 3;  G[ ,  [ _____] ]

[ Commi nut or ,  Dat a Package 3;  G[ ,  [ _____] ]

][ Chl or i nat or ,  Dat a Package 3;  G[ ,  [ _____] ]

][ Hypochl or i nat or ,  Dat a Package 3;  G[ ,  [ _____] ]

]   Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 3   FACTORY I NSPECTI ON

**************************************************************************
NOTE:   Del et e t he par agr aph when concr et e pl ant  onl y 
i s  r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

Fact or y i nspect i on shal l  i ncl ude soundness of  wel ds and wat er  t i ght ness f or  
t anks f abr i cat ed at  t he f act or y.   The pr i mar y and f i ni sh shop pai nt i ng 
shal l  be i nspect ed f or  pi n hol es or  voi ds.

1. 4   TREATMENT AND PAI NTI NG

Except  as ot her wi se speci f i ed,  equi pment  shal l  be t r eat ed and pai nt ed i n 
accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce.   Al l  exposed sur f aces 
of  f er r ous met al s,  ot her  t han pi pi ng,  i ncl udi ng t hose t o be submer ged,  
shal l  be sandbl ast ed i n accor dance wi t h SSPC SP 6/ NACE No. 3 and shop coat ed 
wi t h t wo coat s of  epoxy pol yami de conf or mi ng t o SSPC Pai nt  16 appl i ed t o a 
mi ni mum dr y f i l m t hi ckness of  0. 20 mm 8 mi l s per  coat .   The maxi mum t i me 
bet ween coat s shal l  be 72 hour s.   The f ol l owi ng i t ems shal l  be f i ni shed i n 
accor dance wi t h manuf act ur er ' s st andar d pr act i ce sui t abl e f or  end use 
envi r onment :   bl ower s,  mot or s,  gear mot or s,  mot or - dr i ven speed r educer s,  
shaf t s,  [ commi nut or ]  [ chl or i nat or ]  [ hypochl or i nat or ]  and pushbut t on 
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st at i ons.   Al umi num shal l  have an AA- CC- ZZ- A41 f i ni sh.   St ai nl ess st eel ,  
st el l i t e,  and nonf er r ous met al s shal l  not  be coat ed.   Exposed sur f aces of  
concr et e t anks shal l  be pr ovi ded wi t h t wo coat s of  r ubber - base pai nt ,  gl oss 
or  semi - gl oss,  conf or mi ng t o CI D A- A- 3120.   Bl ower  housi ng,  [ chl or i nat or ]  
[ hypochl or i nat or ]  housi ng,  and el ect r i cal  cont r ol  syst em encl osur e shal l  be 
c l eaned and sanded.   Any ext er nal  mar ks or  scr at ches t hat  r emai n af t er  
sandi ng shal l  be f i l l ed wi t h an epoxy pl ast i c r esi n and t hen gr ound smoot h 
l eavi ng a smoot h l evel  sur f ace.   Al l  sur f aces of  housi ngs and encl osur es 
shal l  be coat ed wi t h z i nc- mol ybdat e pr i mer  conf or mi ng t o FS TT- P- 645 and 
f i ni sh coat  conf or mi ng t o MIL-PRF-24635  or  an epoxy pol yami de syst em i n 
accor dance wi t h MIL-DTL-24441 ,  wi t h a pr i mer  coat  conf or mi ng t o 
MIL-DTL-24441/29 ,  i nt er medi at e coat  conf or mi ng t o MIL-DTL-24441/31 ,  and a 
t opcoat  conf or mi ng t o MIL-DTL-24441/31 ,  col or  as di r ect ed.   Al l  ext er i or  
sur f aces of  pi pi ng whi ch i s subj ect  t o t ot al  or  i nt er mi t t ent  submer si on 
shal l  be gi ven an epoxy pol yami de pai nt  syst em i n accor dance wi t h  
MIL-DTL-24441 ,  wi t h a pr i mer  coat  conf or mi ng t o MIL-DTL-24441/29 , 
i nt er medi at e coat  conf or mi ng t o MIL-DTL-24441/31 ,  and a t opcoat  conf or mi ng 
to MIL-DTL-24441/31   Al l  ext er i or  sur f aces of  pi pi ng whi ch i s not  subj ect  
t o submer si on or  whi ch ar e bur i ed shal l  be gi ven a coal  t ar  coat i ng syst em 
i n accor dance wi t h SSPC PS 10. 01.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Sewage Tr eat ment  Pl ant  Layout  Dr awi ngs

Show t he compl et e assembl y of  t he pl ant  wi t h al l  component s,  equi pment ,  and 
par t s,  each wi t h an assi gned number  cor r espondi ng t o t he pl ant  
manuf act ur er ' s par t s l i s t .

1. 5. 2   Sewage Tr eat ment  Pl ant  Component  Dr awi ngs

Show const r uct i on det ai l s  f or  each component  and pi ece of  equi pment ,  
i ncl udi ng aer at i on t ank,  set t l i ng t ank,  aer obi c di gest er ,  chl or i ne cont act  
t ank,  bl ower  assembl y,  di f f user  l ayout ,  pump assembl i es [ commi nut or  
assembl y]  [ mechani cal  aer at or  assembl y]  suppor t  s l ab,  mechani cal  s l udge 
col l ect or  assembl y,  [ chl or i nat or  assembl y]  [ hypochl or i nat or  assembl y]  
appur t enances,  and al l  pi pi ng and wi r i ng.

1. 5. 3   Di f f user  Layout  Dr awi ngs

Show const r uct i on det ai l s  f or  t he di f f user  l ayout  i ncl udi ng di f f user s,  
di f f user  hol der s and di f f user  hol der  assembl i es bl ower  assembl y,  and ai r  
pi pi ng l ayout s.

1. 5. 4   Mechani cal  Aer at or  Dr awi ngs

**************************************************************************
NOTE:   Del et e t he br acket ed phr ase when st ep 
aer at i on t ype of  compl et e mi xi ng t ype i s speci f i ed 
or  when mechani cal  aer at or  i s  not  al l owed f or  
ext ended aer at i on t ype.   See Not es A and C l ocat ed 
at  r ear  of  t ext .

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

Show manuf act ur er ' s suggest ed geomet r y i n suf f i c i ent  det ai l  f or  
const r uct i on.   [ Show const r uct i on det ai l s  f or  t he mechani cal  aer at or  
assembl y,  i ncl udi ng shr oud and dr af t  t ube ( i f  used) . ]
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1. 5. 5   Excavat i on and Backf i l l i ng

I ncl ude speci f i c  i nst r uct i ons f or  excavat i on and backf i l l i ng as 
i nt er r el at ed t o pl ant  i nst al l at i on and any speci al  concr et e wor k necessar y 
f or  set t i ng of  set t l i ng t anks.

1. 5. 6   Li st  of  Pr i or  I nst al l at i ons

Submi t  a l i s t  of  i nst al l at i ons wher e pl ant s of  s i mi l ar  t ype as her ei n 
speci f i ed have been const r uct ed,  i ncl udi ng t he dat e of  const r uct i on and 
capaci t y of  t he pl ant .   Cer t i f y  t hat  t he pl ant  f ur ni shed and i nst al l ed i s 
t he l at est  model  and t hat  spar e par t s t her e f or  ar e avai l abl e.

1. 5. 7   Sewage Tr eat ment  Pl ant  Per f or mance Test  Repor t s

Repor t s of  per f or mance eval uat i on t est s by t he Nat i onal  Sani t at i on 
Foundat i on ( NSF)  ar e r equi r ed on t he t ype of  pl ant  submi t t ed f or  t hi s 
pr oj ect .   These t est s shal l  be car r i ed out  i n conf or mance wi t h t he cr i t er i a 
based on t he use of  t he St andar d Per f or mance Eval uat i on Met hod of  t he NSF 
r epor t .  The t est  shal l  be based on t he subdi v i s i on f l ow pat t er n.   For  al l  
uni t s not  t est ed by NSF,  r epor t s of  i ndependent  per f or mance t est s ar e 
r equi r ed on t he t ype of  pl ant  submi t t ed f or  t he pr oj ect .   These t est s shal l  
be i n accor dance wi t h t he St andar d Per f or mance Eval uat i on Met hod based on 
t he subdi v i s i on f l ow pat t er n as est abl i shed by t he NSF.

1. 5. 8   Package Sewage Tr eat ment  Test  Repor t s

A cer t i f i ed t est  r epor t  by NSF or  an i ndependent  l abor at or y f or  t he package 
sewage t r eat ment  pl ant s shal l  accompany al l  pr oposal s.   Thi s cer t i f i cat i on 
shal l  i ncl ude a t r ue copy of  t he t est s per f or med as st at ed i n par agr aph 
ent i t l ed " Qual i t y Cont r ol , "  and shal l  s t at e whet her  any devi at i ons f r om t he 
t est s r equi r ed wer e made.   I t  shal l  al so st at e what  ef f ect s,  i f  any,  pl ant  
s i ze or  capaci t y  wi l l  have on t he r esul t s of  t he pl ant  t est ed.   Thi s 
cer t i f i cat i on shal l  be s i gned by at  l east  t wo of f i c i al s of  t he or gani zat i on 
maki ng t he t est s.

1. 5. 9   Tank Test s

**************************************************************************
NOTE:   Del et e l ast  sent ence when concr et e pl ant  onl y 
i s  r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

**************************************************************************
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Submi t  a t est  r epor t  st at i ng t hat  ( 1)  t he aer at i on,  set t l i ng,  and aer obi c 
di gest er  t anks of  t he pr ef abr i cat ed st eel  pl ant s have been pr ovi ded 
wat er t i ght ,  ( 2)  wel ds ar e sound,  ( 3)  t he f i ni sh i s  smoot h,  and ( 4)  t anks 
have been shop pai nt ed i n accor dance wi t h t he speci f i cat i ons bef or e t he 
t anks ar e shi pped t o t he s i t e shal l  be submi t t ed t o and appr oved by t he 
Cont r act i ng Of f i cer  bef or e wor k i s st ar t ed.

1. 5. 10   El ect r i cal  Cont r ol  Syst em

At t est  t hat  t he el ect r i cal  cont r ol  syst em and i t s component s ar e wi r ed f or  
mot or s and cont r ol s i n accor dance wi t h speci f i cat i on r equi r ement s f or  
manual  and aut omat i c oper at i on of  sewage t r eat ment  pl ant  equi pment  f or  
pr oper  oper at i on.

1. 5. 11   Diffusers

Submi t  cer t i f i cat i on t hat  t he di f f user  l ayout  has an oxygenat i on capaci t y of
1. 36 kg 3. 0 l b f or  f i ne bubbl e di f f user  and 0. 68 kg 1. 5 l b f or  coar se 
bubbl e di f f user  of  oxygen per  el ect r i cal  i nput  wat t  per  hour  hor sepower  per  
hour ,  when t est ed under  st andar d condi t i ons i n c l ear t ap wat er  at  20 degr ees 
C 68 degr ees F,  zer o di ssol ved oxygen ( D. O. )  3 m 10 f eet  l i qui d submer gence 
and f l ow r at es of  0. 6 L/ s 1. 25 cubi c f eet  per  mi nut e f or  f i ne bubbl e and 
3. 78 L/ s 8. 0 cf mf or  coar se bubbl e di f f user s.  Cer t i f i cat i on shal l  i ncl ude 
descr i pt i on of  t est  pr ocedur e,  t est  dat a,  and cal cul at i ons of  oxygenat ed 
capaci t y.   Dat a shal l  al so be f ur ni shed t o subst ant i at e t hat  t he 
manuf act ur er ' s di f f user  l ayout  can achi eve mi xi ng and adequat e vel oci t i es 
f or  t he geomet r y of  t he basi ns.

1. 5. 12   Mechani cal  Aer at or s

**************************************************************************
NOTE:   Del et e par agr aph when st ep aer at i on t ype or  
compl et e mi xi ng t ype i s speci f i ed or  when mechani cal  
aer at or  i s  not  al l owed f or  ext ended aer at i on t ype.  
Mechani cal  aer at or  may not  be sui t abl e f or  use i n 
ar eas havi ng pr ol onged per i ods of  sub- f r eezi ng 
t emper at ur es when spr ay may f or m accumul at i on of  
i ce.   Consi der at i on shoul d be gi ven t o t emper at ur e 
and det ent i on t i me of  t he l i qui d and f r eeboar d i n 
t he t ank i n det er mi ni ng t emper at ur es t hat  may be 
t ol er at ed.   Mechani cal  aer at or  i s  not  sui t abl e f or  
ext ended aer at i on t ype wher e event ual  conver si on t o 
st ep aer at i on i s  cont empl at ed.

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

Submi t  cer t i f i cat i on t hat  t he aer at or  has an oxygenat i on capaci t y of  1. 36 kg
 3. 0 l b of  oxygen per  el ect r i cal  i nput  wat t  per  hour  hor sepower  per  hour ,  
when t est ed under  st andar d condi t i ons i n c l ear  t ap wat er  at  20 degr ees C 68 
degr ees F and zer o D. O.  Cer t i f i cat i on shal l  i ncl ude descr i pt i on of  t est  
pr ocedur e,  t est  dat a,  and cal cul at i ons of  oxygenat ed capaci t y.   Dat a shal l  
al so be f ur ni shed t o subst ant i at e t hat  t he manuf act ur er ' s aer at or  can 
achi eve mi xi ng and adequat e vel oci t i es f or  t he geomet r y of  t he basi n as 
indicated.

1. 5. 13   Mat er i al s Not  Label ed or  Cer t i f i ed

For  mat er i al s whose compl i ance wi t h or gani zat i onal  st andar ds or  
speci f i cat i ons i s not  r egul at ed by an or gani zat i on usi ng t hei r  own l i s t i ngs 
or  l abel s as pr oof  of  compl i ance,  submi t  a cer t i f i cat e [ t o t he Cont r act i ng 
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Of f i cer ]  st at i ng t hat  t he mat er i al  compl i es wi t h t he appl i cabl e r ef er enced 
st andar d or  speci f i cat i on.   Thi s st at ement  shal l  be i n addi t i on t o any 
pr oof  r equi r ed.

PART 2   PRODUCTS

2. 1   GENERAL REQUI REMENTS

2. 2   SEWAGE TREATMENT PLANT

**************************************************************************
NOTE:   Del et e r ef er ences t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   When st eel  pl ant  onl y i s  r equi r ed,  del et e 
second and t hi r d opt i onal  wor di ngs i n t hi r d 
sent ence.   When concr et e pl ant  onl y i s  r equi r ed,  
del et e f i r st  and second opt i onal  wor di ngs i n t hi r d 
sent ence.   When st eel  pl ant  and concr et e pl ant  ar e 
bot h al l owed,  r et ai n al l  opt i onal  wor di ngs.

Thi s speci f i cat i on i s st r uct ur ed f or  st eel  pl ant  
onl y,  concr et e pl ant  onl y,  or  st eel  or  concr et e 
pl ant  at  t he Cont r act or ' s opt i on.   Among t he f act or s 
t o be consi der ed ar e i ni t i al  cost ,  mai nt enance 
cost s,  l i f e expect ancy,  and possi bl e need f or  
r el ocat i on dur i ng per i od of  usef ul  l i f e.  St eel  pl ant  
i s  gener al l y  mor e economi cal  i n f i r st  cost  t han 
concr et e pl ant ;  however ,  mai nt enance cost s may be 
hi gher .   Concr et e pl ant  woul d have a hi gher  l i f e 
expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  st eel  
pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e pl ant  
i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

The sewage t r eat ment  pl ant  ( STP)  shal l  i ncl ude [ commi nut or ]  aer at i on t ank,  
set t l i ng t ank,  chl or i ne cont act  t ank,  aer obi c di gest er ,  aer at i on equi pment ,  
and ot her  r el at ed f aci l i t i es.   Dupl i cat e pl ant s of  equal  s i ze havi ng a 
combi ned capaci t y equal  t o t he aver age desi gn f l ow speci f i ed ar e 
accept abl e.   The pl ant  shal l  be basi cal l y  of  [ st eel  const r uct i on,  ei t her  
pr ef abr i cat ed or  f i el d- er ect ed]  [ ;  or  shal l  be of ]  [ concr et e const r uct i on,  
ei t her  pr ecast  or  cast - i n- pl ace] .   I t  shal l  be compl et e and sel f - suf f i c i ent  
except  f or  el ect r i c  power ,  wat er  suppl y,  and chl or i nat i on agent .
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2. 3   CONCRETE WORK

**************************************************************************
NOTE:   When st eel  pl ant  onl y i s  r equi r ed,  del et e 
second and t hi r d opt i onal  wor di ngs i n t hi r d 
sent ence.   When concr et e pl ant  onl y i s  r equi r ed,  
del et e f i r st  and second opt i onal  wor di ngs i n t hi r d 
sent ence.   When st eel  pl ant  and concr et e pl ant  ar e 
bot h al l owed,  r et ai n al l  opt i onal  wor di ngs.

Thi s speci f i cat i on i s st r uct ur ed f or  st eel  pl ant  
onl y,  concr et e pl ant  onl y,  or  st eel  or  concr et e 
pl ant  at  t he Cont r act or ' s opt i on.   Among t he f act or s 
t o be consi der ed ar e i ni t i al  cost ,  mai nt enance 
cost s,  l i f e expect ancy,  and possi bl e need f or  
r el ocat i on dur i ng per i od of  usef ul  l i f e.  St eel  pl ant  
i s  gener al l y  mor e economi cal  i n f i r st  cost  t han 
concr et e pl ant ;  however ,  mai nt enance cost s may be 
hi gher .   Concr et e pl ant  woul d have a hi gher  l i f e 
expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  st eel  
pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e pl ant  
i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

**************************************************************************
NOTE:   The appl i cabl e r equi r ement s f or  cast - i n- pl ace 
concr et e as speci f i ed i n Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE and Sect i on 03 45 33 PRECAST 
[ PRESTRESSED]  STRUCTURAL CONCRETE shoul d be 
i ncor por at ed i nt o t he appr opr i at e sect i on of  t he 
pr oj ect  speci f i cat i on.

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

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number s and t i t l es 
i n bl anks bel ow usi ng f or mat  per  UFC 1- 300- 02,  
" Uni f i ed Faci l i t i es Gui de Speci f i cat i ons ( Uf gs)  
For mat  St andar d" .

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

Concr et e wor k i ncl udes [ concr et e pl ant  wal l s,  par t i t i ons,  and bot t om; ]  
[ suppor t  s l ab f or  al l - st eel  pl ant  or  concr et e bot t om f or  st eel  wal l  pl ant ; ]  
and concr et e pad f or  equi pment  suppor t .   Cast - i n- pl ace concr et e shal l  be i n 
accor dance wi t h [ _____]  and [ _____] .   Pr ecast  concr et e shal l  be i n 
accor dance wi t h [ _____]  and [ _____] .   Resul t s of  Gover nment - made soi l  
bear i ng t est s wi l l  be f ur ni shed t o t he Cont r act or .

2. 4   LUBRICATION

Al l  movi ng par t s of  equi pment  r equi r i ng l ubr i cat i on shal l  have means 
pr ovi ded f or  such l ubr i cat i on and shal l  be l ubr i cat ed pr i or  t o del i ver y.
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2. 5   MATERI ALS AND EQUI PMENT

2. 5. 1   General

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  s l udge 
col l ect i on equi pment  f or  ext ended aer at i on t ype bel ow
 0. 66 L/ s 15, 000 GPD capaci t y.   For  pl ant s bel ow 
0. 66 L/ s 15, 000 GPD capaci t y,  hopper  bot t om onl y 
shoul d be speci f i ed f or  set t l i ng t anks.   For  pl ant s 
above 4. 38 L/ s 100, 000 GPD capaci t y,  mechani cal  
s l udge col l ect or s onl y shoul d be used i n set t l i ng 
t anks.   For  pl ant s bet ween 0. 66 L/ s and 4. 38 L/ s 
15, 000 and 100, 000 GPD capaci t y,  ei t her  hopper  
bot t om or  mechani cal  s l udge col l ect or  shoul d be 
al l owed as a Cont r act or ' s opt i on.   However ,  of  t he 
var i ous t ypes of  mechani cal  s l udge col l ect or s,  
r ot at i ng s l udge col l ect or s appear  t o be avai l abl e 
f or  pl ant s of  1. 31 L/ s 30, 000 GPD and above;  
chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and above;  
t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 GPD 
and above.

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

**************************************************************************
NOTE:   Del et e " ( i f  used) "  f or  ext ended aer at i on t ype 
of  4. 38 L/ s 100, 000 GPD capaci t y and above;  f or  st ep 
aer at i on t ype 3. 0 L/ s 67, 500 GPD capaci t y and above;  
and al l  compl et e mi xi ng t ype pl ant s.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
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NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochl or i nat or .   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
compar at i ve cost s.

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

**************************************************************************
NOTE:   Del et e l ast  sent ence when concr et e pl ant  onl y 
i s  r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

Unl ess ot her wi se speci f i ed,  al l  mat er i al s and equi pment  shal l  be new and be 
st andar d commer ci al  pr oduct s i n r egul ar  pr oduct i on by t he manuf act ur er ,  and 
sui t abl e f or  t he r equi r ed ser vi ce.   The sewage t r eat ment  pl ant  shal l  
i ncl ude t he f ol l owi ng syst ems and component s:   A di f f used ai r  aer at i on 
syst em [ or  mechani cal  aer at or ( s) ]  f or  t he aer at i on t ank and t he aer obi c 
di gest er ;  [ mechani cal  s l udge col l ect i on equi pment  [ ( i f  used) ]  f or  t he 
set t l i ng t ank] ;  f r ot h cont r ol  syst em f or  t he aer at i on t ank;  s l udge pumps i n 
t he set t l i ng t ank and t he aer obi c di gest er  f or  s l udge t r ansf er ;  scum 
r emoval  syst em f or  t he set t l i ng t ank;  [ a commi nut or  at  t he pl ant  i nl et ; ]  a 
[ chl or i nat or ]  [ hypochl or i nat or ]  and al l  necessar y pi pi ng.   Al l  s t r uct ur al  
st eel  shal l  conf or m t o ASTM A36/ A36M.   Al l  submer ged st eel  member s shal l  
have mi ni mum t hi ckness of  6 mm 1/ 4 i nch.   [ Rei nf or ced concr et e s l ab shal l  
be desi gned and const r uct ed f or  al l - st eel  t r eat ment  pl ant ] .

2. 6   TANKS

2. 6. 1   General

**************************************************************************
NOTE:   Use appr opr i at e wor di ng dependi ng on whet her  
pl ant  i s  t o be i nst al l ed above gr ound ( hydr ost at i c  
pr essur es. . . l i qui d l evel )  or  bel ow gr ound ( soi l  
pr essur es. . . oper at i ng l evel ) .

The f ol l owi ng f act or s shoul d be consi der ed i n 
det er mi ni ng whet her  pl ant  wi l l  be abovegr ound ( at  
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f i ni shed gr ade)  or  bel ow gr ound ( bel ow f i ni shed 
grade):

1.   Gr avi t y f l ow t o pl ant  i s  t o be pr ef er r ed;  need 
f or  pumpi ng sewage t o pl ant  shoul d be avoi ded.

2.   El evat i on shoul d be such as t o avoi d f l oodi ng 
f r om sur f ace r unof f .

3.   Pl ant  shoul d be not  l ess t han 900 mm 3 f eet  
above wat er  t abl e.

4.   Pl ant  shoul d be i nst al l ed bel ow gr ound i n col d 
l ocat i ons t o pr event  f r eezi ng;  however ,  concr et e 
pl ant  of f er s somewhat  mor e pr ot ect i on agai nst  
f r eezi ng t han st eel .

5.   Aest het i c consi der at i ons.

6.   Ext r emel y aggr essi ve soi l  condi t i ons.

7.   I ni t i al  cost  savi ngs r esul t i ng f r om abovegr ound 
installation.

8.   Pr oj ect ed r el ocat i on of  pl ant .
**************************************************************************

**************************************************************************
NOTE:   Del et e r ef er ences t o and r equi r ement s f or  
sei smi c l oadi ng when unnecessar y t o consi der  sei smi c 
l oadi ng.   For  speci f i c  envi r onment al  l oads ( wi nd,  
sei smi c)  see UFC 3- 301- 01.

On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.
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10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

Pl ant  shal l  i ncl ude aer at i on t ank,  set t l i ng t ank,  aer obi c di gest er  t ank,  
and chl or i ne cont act  t ank.   Tanks may be separ at e or  cont i guous wi t h a 
common par t i t i on bet ween.   Pl ant  st r uct ur e and separ at e t ank st r uct ur es 
shal l  be desi gned t o wi t hst and [ hydr ost at i c pr essur es [ and sei smi c l oadi ng]  
when i nst al l ed above gr ade and f i l l ed t o nor mal  oper at i ng l i qui d l evel ]  
[ soi l  pr essur es ( as i ndi cat ed by Gover nment - f ur ni shed soi l  bor i ngs)  when 
i nst al l ed bel ow gr ade,  backf i l l ed,  and dewat er ed]  [ ;  and sei smi c l oadi ng 
when i nst al l ed bel ow gr ade,  backf i l l ed,  and f i l l ed t o nor mal  l i qui d 
oper at i ng l evel ] .   [ The sei smi c desi gn shal l  be based on UFC 1- 200- 01,  
" Gener al  Bui l di ng Requi r ement s" ,  and UFC 3- 301- 01,  " St r uct ur al  
Engi neer i ng" . ]   The pl ant  and suppor t  s l ab shal l  have suf f i c i ent  mass t o 
over come f l ot at i on f or ces when t he ent i r e pl ant  i s  dewat er ed.   Pr ovi s i ons 
shal l  be made f or  dewat er i ng of  i ndi v i dual  t anks or  compar t ment s and ent i r e 
pl ant .   Shear  gat es shal l  be pr ovi ded f or  c l osur e of  submer ged openi ngs i n 
t ank par t i t i ons.

2. 6. 2   Aer at i on Tank

**************************************************************************
NOTE:   Aer at i on t anks shal l  have a f r eeboar d of  not  
l ess t han 300 mm one f oot  f or  pl ant s 0. 88 L/ s 20, 000 
GPD capaci t y and bel ow,  and not  l ess t han 450 mm one 
f oot  6 i nches f or  pl ant s of  mor e t han 0. 88 L/ s 
20, 000 GPD capaci t y when di f f used ai r  i s  used.   
Aer at i on t anks shal l  have a f r eeboar d of  not  l ess 
t han 750 mm 2 f eet  6 i nches f or  pl ant s 4. 38 L/ s 
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100, 000 GPD capaci t y and bel ow and not  l ess t han 900 
mm 3 f eet  f or  pl ant s of  mor e t han 4. 38 L/ s 100, 000 
GPD capaci t y when mechani cal  aer at i on i s used.

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

**************************************************************************
NOTE:   Del et e f r eeboar d r equi r ement  f or  mechani cal  
aer at or  use when st ep aer at i on t ype or  compl et e 
mi xi ng t ype i s speci f i ed,  or  when mechani cal  aer at or  
i s  not  al l owed f or  ext ended aer at i on t ype.   
Mechani cal  aer at or  may not  be sui t abl e f or  use i n 
ar eas havi ng pr ol onged per i ods of  sub- f r eezi ng 
t emper at ur es when spr ay may f or m accumul at i on of  
i ce.   Consi der at i on shoul d be gi ven t o t emper at ur e 
and det ent i on t i me of  t he l i qui d and f r eeboar d i n 
t he t ank i n det er mi ni ng t emper at ur es t hat  may be 
t ol er at ed.   Mechani cal  aer at or  i s  not  sui t abl e f or  
ext ended aer at i on t ype wher e event ual  conver si on t o 
st ep aer at i on i s  cont empl at ed.

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

Aer at i on t ank shal l  have a f r eeboar d of  not  l ess t han [ _____]  when di f f used 
ai r  i s  used [ or  not  l ess t han [ _____]  when mechani cal  aer at i on i s used] .  
I nt er i or  conf i gur at i on of  t he aer at i on t ank shal l  be such as t o pr ovi de 
t hor ough mi xi ng and ef f i c i ent  ai r  di sper si on,  pr ecl ude shor t - c i r cui t i ng of  
t he l i qui d f l ow,  and i nhi bi t  sol i ds deposi t i on;  baf f l es shal l  be pr ovi ded 
wher e necessar y t o achi eve t hi s per f or mance.   A st i l l i ng baf f l e shal l  be 
pr ovi ded i n t he aer at i on t ank bef or e t he out l et  i nt o t he set t l i ng t ank.

2. 6. 3   Set t l i ng Tank

**************************************************************************
NOTE:   Del et e t he f i r st  and f our t h sent ences f or  
ext ended aer at i on t ype pl ant s above 4. 38 L/ s 100, 000 
GPD capaci t y,  st ep aer at i on t ype pl ant s above 3. 0 L/ s
 67, 500 GPD capaci t y,  and f or  al l  compl et e mi xi ng 
t ype pl ant s.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  s l udge 
col l ect i on equi pment  f or  ext ended aer at i on t ype bel ow
 0. 66 L/ s 15, 000 GPD capaci t y.   For  pl ant s bel ow 
0. 66 L/ s 15, 000 GPD capaci t y,  hopper  bot t om onl y 
shoul d be speci f i ed f or  set t l i ng t anks.   For  pl ant s 
above 4. 38 L/ s 100, 000 GPD capaci t y,  mechani cal  
s l udge col l ect or s onl y shoul d be used i n set t l i ng 
t anks.   For  pl ant s bet ween 0. 66 L/ s and 4. 38 L/ s 
15, 000 and 100, 000 GPD capaci t y,  ei t her  hopper  
bot t om or  mechani cal  s l udge col l ect or  shoul d be 
al l owed as a Cont r act or ' s opt i on.   However ,  of  t he 
var i ous t ypes of  mechani cal  s l udge col l ect or s,  
r ot at i ng s l udge col l ect or s appear  t o be avai l abl e 
f or  pl ant s of  1. 31 L/ s 30, 000 GPD and above;  
chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and above;  
t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 GPD 
and above.

**************************************************************************
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**************************************************************************
NOTE:   Set t l i ng t anks shal l  have a f r eeboar d of  not  
l ess t han 300 mm one f oot  f or  pl ant s of  0. 88 L/ s 
20, 000 GPD capaci t y and bel ow,  and not  l ess t han 450 
mm one f oot  6 i nches f or  pl ant s of  mor e t han 0. 88 L/ s
 20, 000 GPDcapaci t y.

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

**************************************************************************
NOTE:   I n al l  pl ant s ( except  c i r cul ar  pl ant s wi t h 
concr et r i c  i nner  set t l i ng t ank)  wher e t he desi gn 
f l ow exceeds 4. 38 L/ s 100, 000 GPD,  t he set t l i ng t ank 
shoul d be i n mul t i pl e uni t s each capabl e of  
i ndependent  oper at i on and whose combi ned capaci t y 
equal s t he desi gn f l ow r at e.   I n f our t h sent ence,  
del et e f i r st  and t hi r d opt i onal  wor di ngs when desi gn 
f l ow i s 4. 38 L/ s 100, 000 GPD and bel ow;  del et e 
second opt i onal  wor di ng when desi gn f l ow exceeds 
4. 38 L/ s 100, 000 GPD.

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

**************************************************************************
NOTE:   Del et e t he f i r st  and f our t h sent ences f or  
ext ended aer at i on t ype pl ant s above 4. 38 L/ s 100, 000 
GPD capaci t y,  st ep aer at i on t ype pl ant s above 3. 0 L/ s
 67, 500 GPD capaci t y,  and f or  al l  compl et e mi xi ng 
t ype pl ant s.

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

[ Set t l i ng t ank shal l  have a hopper  bot t om [ when mechani cal  s l udge 
col l ect i on equi pment  i s  not  pr ovi ded] ] .   The set t l i ng t ank shal l  have a 
f r eeboar d of  not  l ess t han [ _____] .   The set t l i ng t ank [ ,  except  i n 
c i r cul ar  pl ant s wi t h concent r i c i nner  t ank, ]  shal l  be [ i n a s i ngl e uni t  or ]  
i n mul t i pl e uni t s [ each of  whi ch i s capabl e of  i ndependent  oper at i on and]  
whose combi ned capaci t y equal s t he desi gn f l ow.   [ Hopper  bot t om of  t he 
set t l i ng t ank shal l  have s l i de s l opes of  not  l ess t han 1. 05 r ad 60 degr ees 
f r om t he hor i zont al ;  hor i zont al  ar ea of  hopper  bot t om shal l  be commensur at e 
wi t h capabi l i t y  of  s l udge pump f or  ef f i c i ent  s l udge wi t hdr awal ] .   A 
st i l l i ng wel l ,  baf f l e or  ot her  appr oved means of  vel oci t y cont r ol  shal l  be 
pr ovi ded at  t he set t l i ng t ank i nl et .   Scum baf f l e or  ot her  sui t abl e means 
shal l  be pr ovi ded t o pr event  scum f r om passi ng out  wi t h set t l i ng t ank 
effluent.

2. 6. 4   Aer obi c Di gest er

The aer obi c di gest er  shal l  be r ect angul ar ,  c i r cul ar  or  annul ar  segment  
shape.   Thi s t ank shal l  be pr ovi ded wi t h a compar t ment  so pl aced as t o 
pr oduce super nat ant .   When super nat ant  r et ur n i s by hydr aul i c di spl acement ,  
t he super nat ant  t r ansf er  por t  or  pi pe connect i on t o t he aer at i on t ank shal l  
have i t s i nver t  el evat i on or  over f l ow l evel  at  not  l ess t han 75 mm 3 i nches 
above t he desi gn l i qui d l evel  i n t he aer at i on t ank.   An i nl et  pi pe 
connect i on or  s l udge wei r  shal l  be pr ovi ded f or  t r ansf er  of  s l udge f r om t he 
set t l i ng t ank t o t he aer obi c di gest er .   Pi pe connect i on( s)  shal l  be 
pr ovi ded i n t hi s  t ank f or  wast e s l udge dr aw- of f .   Thi s t ank shal l  have a 
f r eeboar d of  not  l ess t han [ _____] .

2. 6. 5   Chl or i ne Cont act  Tank

Chl or i ne cont act  t ank shal l  be r ect angul ar ,  c i r cul ar ,  or  annul ar  segment  
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and shal l  have al l  necessar y r i m angl es and anchor  pl at es.   Tank may be an 
i nt egr al  par t  of  t he pl ant  or  an adj acent  det ached t ank.   A 50 mm 2 i nch 
dr ai n wi t h pl ug shal l  be pr ovi ded i n t ank bot t om f or  f l ushi ng and dr ai ni ng 
sedi ment  f r om t he t ank.   Bot t om of  t ank shal l  s l ope t o t he dr ai n.   Tank 
shal l  have a f r eeboar d of  not  l ess t han 450 mm 18 i nches.   The t ank shal l  
cont ai n not  l ess t han t hr ee i nt er nal  baf f l es whi ch shal l  be posi t i oned so 
as t o pr ovi de t hor ough mi xi ng wi t hi n t he t ank.   A f l ange conf or mi ng t o 
AWWA C207,  Cl ass B,  200 mm 8 i nch s i ze mi ni mum,  shal l  be on t he out l et  of  
t he t ank.

2. 6. 6   St r uct ur al  Requi r ement s f or  St eel  Tanks

**************************************************************************
NOTE:   The par agr aph when concr et e pl ant  onl y i s  
r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
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( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

Tanks shal l  be sui t abl e f or  suppor t  by and anchor age t o a concr et e base.  
St eel  t ool s shal l  be i n accor dance wi t h t he appl i cabl e r equi r ement s of  
AWWA D100 f or  shop f abr i cat i on and wel di ng of  AWWA D100.   Al l  shop wel di ng 
shal l  be done by a qual i f i ed wel der .   St eel  t ank wal l s and bot t om shal l  be 
st r uct ur al  st eel  pl at e.   Al l  s t r uct ur al  st eel  shapes used f or  r ei nf or c i ng 
and br aci ng shal l  be 6 mm 1/ 4 i nch i n t he t hi nnest  sect i on.   Pl acement  of  
r ei nf or c i ng and br aci ng shal l  not  adver sel y af f ect  per f or mance 
char act er i st i cs wi t h aer at i on t ank.   Al l  wel ded st eel  st r uct ur al  member s 
shal l  be j oi ned by el ect r i c  ar c wel di ng wi t h f i l l et s of  adequat e sect i on 
f or  t he j oi nt  i nvol ved.   Al l  s i des,  compar t ment  par t i t i ons,  t ank bot t oms,  
br aces,  and cor ner s shal l  be cont i nuousl y wel ded i nsi de and out  and gr ound 
smoot h bef or e pr i mi ng.   Wat er  t i ght ness shal l  be pr ovi ded by means of  
wel di ng.   Common par t i t i ons shal l  be r ei nf or ced t o wi t hst and pr essur es 
r esul t i ng f r om l i qui d l evel  di f f er ent i al s whi ch woul d occur  when any 
i ndi v i dual  compar t ment ( s)  i s  dewat er ed whi l e cont i guous compar t ment s r emai n 
at  nor mal  oper at i ng l i qui d l evel .

2. 6. 7   Speci al  Requi r ement s f or  Ci r cul ar  Pl ant  wi t h Concent r i c I nner  Tank

**************************************************************************
NOTE:   Del et e t he par agr aph f or  pl ant s of  l ess t han 
1. 31 L/ s 30, 000 GPD.   Thi s pl ant  conf i gur at i on 
appear s t o be avai l abl e onl y above t hi s capaci t y.

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

**************************************************************************
NOTE:   Del et e opt i onal  wor di ng i n ei ght h sent ence 
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when st eel  pl ant  onl y i s  r equi r ed.   Thi s 
speci f i cat i on i s  st r uct ur ed f or  s t eel  pl ant  onl y,  
concr et e pl ant  onl y,  or  st eel  or  concr et e pl ant  at  
t he Cont r act or ' s  opt i on.   Among t he f act or s t o be 
consi der ed ar e i ni t i al  cost ,  mai nt enance cost s,  l i f e 
expect ancy,  and possi bl e need f or  r el ocat i on dur i ng 
per i od of  usef ul  l i f e.   St eel  pl ant  i s  gener al l y  
mor e economi cal  i n f i r st  cost  t han concr et e pl ant ;  
however ,  mai nt enance cost s may be hi gher .   Concr et e 
pl ant  woul d have a hi gher  l i f e expect ancy i n hi ghl y 
cor r osi ve soi l s.   Smal l  st eel  pl ant s ar e sui t abl e 
f or  r el ocat i on.   Concr et e pl ant  i s  consi der ed as 
pl ant  havi ng out er  wal l s of  concr et e r egar dl ess of  
mat er i al  used f or  i nt er i or  wal l s or  par t i t i ons.   
St eel  pl ant s ar e consi der ed as pl ant s havi ng out er  
wal l s of  st eel  and bot t om of  st eel  or  concr et e 
( except  t hat  al l - st eel  woul d be needed f or  
r el ocat abl e pl ant s) .

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

The annul ar  zone bet ween t he i nner  and out er  wal l s  shal l  be t he aer at i on 
chamber  and t he aer obi c di gest er  zone,  and may al so have a chl or i ne cont act  
zone.   The i nner  c i r cul ar  t ank shal l  be t he set t l i ng t ank.   The aer at i on 
zone shal l  have an i nf l uent  di st r i but i on channel  ( i nf l uent  l aunder )  f or  t he 
uni f or m di st r i but i on of  t he r aw sewage.   The set t l i ng t ank shal l  have an 
ef f l uent  l aunder  f or  t he uni f or m col l ect i on of  t he c l ar i f i ed l i qui d f r om 
t he set t l i ng t ank.   The aer at i on t ank i nf l uent  di s t r i but i on channel  shal l  
be l ocat ed on t he i nsi de f ace of  t he out er  t ank or  out s i de f ace of  t he 
i nner  t ank and not  l ess t han one- hal f  t he l engt h of  t he per i pher y.   The 
ef f l uent  l aunder  shal l  be l ocat ed compl et el y ar ound t he i nner  f ace of  t he 
set t l i ng t ank wal l .   The i nner  s i de of  t he ef f l uent  l aunder  shal l  be hi gher  
t han t he out er  ( wei r )  s i de t o act  as a scum baf f l e.   The i nf l uent  and 
ef f l uent  l aunder s shal l  be const r uct ed of  st eel  [ ,  except  t hat  f or  
concr et e- wal l  set t l i ng t ank,  l aunder s may be of  concr et e i n l i eu of  st eel . ]  
Wei r  l oadi ngs shal l  not  exceed 0. 44 L/ s per  300 mm 10, 000 GPD per  l i near  
f oot .   Wei r  and scum baf f l es shal l  be as speci f i ed under  par agr aph ent i t l ed 
" Appur t enances and Accessor i es. "

2. 7   AERATI ON EQUI PMENT

2. 7. 1   General

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

The aer at i on syst em shal l  be of  t he di f f used ai r  t ype [ or  f i xed mechani cal  
aer at i on t ype]  capabl e of  t r ansf er r i ng not  l ess t han 0. 45 kg 1. 0 l b of  
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oxygen t o t he mi xed l i quor  per  pound of  5- day BOD aer at i on t ank l oadi ng and 
mai nt ai ni ng compl et e suspensi on of  al l  s l udge sol i ds t hr oughout  t he ent i r e 
aer at i on t ank.   The aer at i on equi pment  shal l  compl et el y mi x t he cont ent s of  
t he aer at i on t ank so t hat  t he vel oci t y i n any par t  of  t he t ank shal l  be not  
l ess t han 0. 18 m/ s 0. 6 f ps.   The aer at or  shal l  have suf f i c i ent  mi x i ng 
capaci t y t o t hor oughl y mi x t he wast ewat er  t hr oughout  t he t ank dept h,  t o 
mai nt ai n essent i al l y  equal  D. O.  concent r at i on wi t hi n t he basi n,  and t o 
mai nt ai n t he bi ol ogi cal  f l oc i n suspensi on i n concent r at i ons of  up t o 4, 000 
mg/ l .   Mi ni mum accept abl e vel oci t y t hr oughout  t he basi n i s 0. 18 m/ s 0. 6 f ps.

2. 7. 2   Di f f used Ai r  Aer at i on Equi pment

**************************************************************************
NOTE:   Del et e r ef er ence t o coar se bubbl e t ype when 
not  al l owed f or  t he pl ant .   For  pl ant s of  2. 19 L/ s 
50, 000 GPD capaci t y and bel ow,  f i ne bubbl e di f f user s 
or  coar se bubbl e di f f user s shoul d be al l owed as 
Cont r act or ' s opt i on.  For  pl ant s of  mor e t han 2. 19 L/ s
 50, 000 GPD,  f i ne bubbl e di f f user s onl y shoul d be 
used.

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

Aer at i on equi pment  shal l  i ncl ude di f f user s,  di f f user  hol der  assembl y,  ai r  
bl ower  assembl y,  pi pi ng and accessor y i t ems as speci f i ed her ei naf t er .  
Di f f user s shal l  be of  t he f i ne bubbl e t ype [ or  t he coar se bubbl e t ype] .  The 
oxygen t r ansf er  capaci t y of  t he di f f user  syst em shal l  be capabl e of  
f ur ni shi ng an adequat e suppl y of  oxygen i n t he aer at i on t ank t o meet  
t r eat ment  r equi r ement s at  t he desi gn sewage l oad.   Ai r  f l ow shal l  be f r om 
0. 00071 t o 0. 0014 cubi c met er  per  second 1 1/ 2 t o 3 cubi c f eet  per  mi nut e 
( CFM)  at  150 mm 6 i nch spaci ng f r om each di f f user ,  gi v i ng a mi ni mum ai r  
vel oci t y of  12. 2 met er s per  second 40 f eet  per  second t hr ough 13 mm 1/ 2 i nch
 di amet er  or i f i ce or  0. 0008 cubi c met er  per  second 1 3/ 4 CFM whi ch wi l l  
gi ve a mi ni mum ai r  vel oci t y of  18. 3 met er s per  second 60 f eet  per  second 
t hr ough 6 mm 1/ 4 i nch di amet er  di f f user  or i f i ce.

2. 7. 2. 1   Ai r  Di f f user s

**************************************************************************
NOTE:   Del et e r ef er ence t o coar se bubbl e t ype when 
not  al l owed f or  t he pl ant .   For  pl ant s of  2. 19 L/ s 
50, 000 GPD capaci t y and bel ow,  f i ne bubbl e di f f user s 
or  coar se bubbl e di f f user s shoul d be al l owed as 
Cont r act or ' s opt i on.  For  pl ant s of  mor e t han 2. 19 L/ s
 50, 000 GPD,  f i ne bubbl e di f f user s onl y shoul d be 
used.

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

The di f f user  l ayout  shal l  have suf f i c i ent  mi x i ng capaci t y t o t hor oughl y mi x 
t he wast e wat er  t hr oughout  t he t ank dept h and t o mai nt ai n t he bi ol ogi cal  
f l oc i n suspensi on i n concent r at i ons of  up t o 4, 000 mg/ 1.  Di f f user s shal l  
be [ f i ne bubbl e]  [ coar se bubbl e]  t ype.

a.   Fi ne Bubbl e Di f f usi on:   Oxygen absor pt i on r at i ng of  di f f user  t ubes 
shal l  be not  l ess t han 53. 0 ppm per  hour .   Per meabi l i t y  r at i ng of  t he 
di f f user  t ubes f ur ni shed under  t hi s cont r act  shal l  be wi t hi n t he 
f ol l owi ng l i mi t s:
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Mean 
Permeability

Minimum Maximum

Por ous Cer ami c Tube Di f f user s 26 23.4 28.8

Por ous Cer ami c Tube Di f f user s 40 36.0 44.0

Fi ne bubbl e di f f user s shal l  be por ous cer ami c t ube t ype or  por ous 
pl ast i c t ube t ype.

( 1)   Por ous Cer ami c Tube Di f f user :   The t ube shal l  be f r ee f r om 
any i ngr edi ent s or  pr ocesses of  manuf act ur e whi ch wi l l  cause 
l eachi ng,  c l oggi ng,  or  di s i nt egr at i on when t he t ube i s 
cont i nuousl y i mmer sed i n,  and suppl y i ng compr essed ai r  t o,  sewage 
or  s l udge.   Tube shal l  be of  cr yst al l i ne al umi num oxi de gr ai ns,  
bonded wi t h hi gh al umi na gl ass.   Tube shal l  be k i l n- bur ned at  a 
hi gh t emper at ur e.   Tube shal l  wi t hst and sudden changes i n 
t emper at ur e whi ch may be exper i enced dur i ng i nst al l at i on and 
nor mal  oper at i on wi t hout  cr acki ng or  spal l i ng.   The i ndi v i dual  
gr ai ns shal l  be t hor oughl y bonded t oget her  t o f or m a st r ong,  
uni f or ml y por ous,  and homogeneous st r uct ur e;  t he t ube shal l  be 
f r ee of  l oose or  unbonded mat er i al .   The bond mat er i al  shal l  have 
a coef f i c i ent  of  t her mal  expansi on s i mi l ar  t o t he gr ai n 
coef f i c i ent  so t hat  t he st r uct ur e wi l l  r emai n t hor oughl y uni t ed i n 
cool i ng.   Gr ai n s i ze shal l  be uni f or m.   Each di f f user  t ube 
assembl y shal l  have one connect or  assembl y wi t h 19 mm 3/ 4 i nch 
mal e ANSI  st andar d pi pe t hr ead,  10 mm 3/ 8 i nch di amet er  st ai nl ess 
st eel  r ods and hexagonal  nut s wi t h r i ng gasket ,  t wo gasket s 
sui t abl e f or  maki ng a t i ght  j oi nt  bet ween t he met al  and t he t ubes,  
one br onze bushed ai r  f l ow cont r ol l er  or  or i f i ce,  one cap t o 
r ecei ve t he hexagonal  nut s,  and one cer ami c di f f user  t ube.   Al l  
gasket s shal l  be of  a composi t i on sui t abl e f or  wi t hst andi ng t he 
act i on of  sewage.  The connect or  assembl y and cap shal l  be of  baked 
epoxy- coat ed cast  i r on or  st ai nl ess st eel .

( 2)   Por ous Pl ast i c Tube Di f f user :   Tube shal l  have a body f or med 
by a U- shaped st eel  r od whi ch i s f i r ml y at t ached t o a t hr eaded 
adapt er  and f abr i c hol der ,  al l  el ement s bei ng compl et el y coat ed 
wi t h v i nyl  pl ast i c;  or  t ube shal l  have a body f or med by a pl ast i c 
i nner  cor e and adapt er .   A t ubul ar  f l exi bl e synt het i c c l ot h 
sheat h,  c l osed at  one end and open at  t he ot her ,  shal l  be f i t t ed 
ar ound t he body and cl amped at  t he open end by a st ai nl ess st eel  
c l amp t o f or m t he di f f usi on medi a.  Tube devi ces shal l  be t hr ead 
mount ed on t he di f f user  header  as r ecommended by t he di f f user  
manuf act ur er .   Tube shal l  have an i nt egr al  cont r ol  or i f i ce.   The 
adapt er  and f abr i c hol der  shal l  be of  cast  i r on.

b.   Coar se Bubbl e Di f f user :   Coar se bubbl e di f f user s shal l  be of  t he 
non- por ous nozzl e t ype.   Nozzl e devi ces shal l  be saddl e- mount ed or  
t hr ead- mount ed on a di f f user  header  as r ecommended by t he di f f user  
manuf act ur er .   Nozzl e or i f i ce shal l  be s i zed f or  t he par t i cul ar  
appl i cat i on t o assur e pr oper  r ange of  exi t  vel oci t y and back pr essur e.   
Di f f user  par t s shal l  be st ai nl ess st eel ,  z i nc- coat ed st eel ,  mol ded 
pl ast i c,  or  chl or opr ene.   They shal l  be cor r osi on r esi st i ng,  i mpact  
r esi st ant ,  sel f - c l eani ng and non- absor bent .   The di f f user  uni t  shal l  be 
pr ovi ded wi t h an adapt er  f i t t i ng st ud f or  at t achi ng t o t he ai r  header  
wher e necessar y.   They shal l  cont ai n an ant i - backf l ow devi ce of  
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pol yvi nyl  chl or i de or  neopr ene.  Header - di f f user  syst em shal l  be abl e t o 
accommodat e a wi de r ange of  ai r  f l ows by var yi ng t he or i f i ce openi ng 
aut omat i cal l y ,  or  be sel ect i on of  or i f i ce s i ze of  i nst al l at i on.

2. 7. 2. 2   Di f f user  Hol der  Assembl y

**************************************************************************
NOTE:   Del et e r ef er ence t o swi ng- out  t ype when st eel  
pl ant  onl y i s  r equi r ed.   Thi s speci f i cat i on i s 
st r uct ur ed f or  st eel  pl ant  onl y,  concr et e pl ant  
onl y,  or  st eel  or  concr et e pl ant  at  t he Cont r act or ' s 
opt i on.   Among t he f act or s t o be consi der ed ar e 
i ni t i al  cost ,  mai nt enance cost s,  l i f e expect ancy,  
and possi bl e need f or  r el ocat i on dur i ng per i od of  
usef ul  l i f e.  St eel  pl ant  i s  gener al l y  mor e 
economi cal  i n f i r st  cost  t han concr et e pl ant ;  
however ,  mai nt enance cost s may be hi gher .   Concr et e 
pl ant  woul d have a hi gher  l i f e expect ancy i n hi ghl y 
cor r osi ve soi l s.   Smal l  st eel  pl ant s ar e sui t abl e 
f or  r el ocat i on.   Concr et e pl ant  i s  consi der ed as 
pl ant  havi ng out er  wal l s of  concr et e r egar dl ess of  
mat er i al  used f or  i nt er i or  wal l s or  par t i t i ons.   
St eel  pl ant s ar e consi der ed as pl ant s havi ng out er  
wal l s of  st eel  and bot t om of  st eel  or  concr et e 
( except  t hat  al l - st eel  woul d be needed f or  
r el ocat abl e pl ant s) .

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

The di f f user  hol der  assembl y shal l  be of  t he f i xed t ype [ or  swi ng- out  t ype] .

a.   Fi xed Type Di f f user  Hol der  Assembl y:   The assembl y shal l  i ncl ude an ai r  
cont r ol  and shut - of f  val ve and al l  ai r  pi pi ng downst r eam f r om t hi s 
val ve.   Val ve shal l  be of  t he but t er f l y  val ve,  pl ug val ve,  or  gl obe 
val ve t ype and be sui t abl e f or  ai r  cont r ol  wi t h i ndi cat or  mar ki ngs f or  
t hr ot t l i ng and compl et e shut - of f .   But t er f l y  val ve shal l  conf or m t o 
AWWA C504,  and gl obe val ve shal l  conf or m t o MSS SP- 80,  shal l  have 
cast - i r on body and chl or opr ene r ubber  seat ,  and shal l  be l ever  or  
handwheel  oper at ed.   Spaci ng of  di f f user  assembl i es i n t he basi n shal l  
be such as t o pr ovi de ai r  di f f user  nozzl es mount ed appr oxi mat el y 150 mm 
6 i nches on cent er s.   The dr op- pi pes shal l  be pr ovi ded wi t h uni on or  
equi val ent  connect i on adj acent  t o t he ai r  header  t o per mi t  r ai s i ng t he 
dr op- pi pe above t he wat er  sur f ace r eadi l y.   The dr i l l i ng and t appi ng of  
t he hor i zont al  por t i on of  dr op- pi pes shal l  be such as t o gi ve t he 
di f f user  cor r ect  hor i zont al  al i gnment  wi t hout  bei ng skewed ei t her  
upwar d or  downwar d.

**************************************************************************
NOTE:   Del et e t he par agr aph when st eel  pl ant  onl y i s  
r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
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pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

b.   Swi ng- out  Type Di f f user  Hol der  Assembl y:   The assembl y shal l  i ncl ude an 
upper  pi vot  j oi nt  wi t h ai r  cont r ol  and shut - of f  val ve and a dr op- pi pe 
wi t h i nt er medi at e pi vot  j oi nt ,  and a di f f user  header .   The upper  pi vot  
j oi nt  shal l  be of  cast  i r on or  cast  st eel  and shal l  have a t r unni on 
t ype suppor t  f or  t he r ot ar y j oi nt .   The uni t  shal l  have a base f l ange 
f or  mount i ng t o a wal l  anchor age el bow,  and t he j oi nt  shal l  r ot at e on 
t wo br onze sl eeve bear i ngs ei t her  per manent l y l ubr i cat ed or  wi t h 
sui t abl e gr ease f i t t i ngs f or  l ubr i cat i on.   Chl or opr ene or  Buna N r ubber  
O- r i ng gasket s shal l  be i ncl uded at  each pi vot  bear i ng t o i nsur e ai r  
and wat er  t i ght ness.  Val ve shal l  be but t er f l y  t ype and be sui t abl e f or  
ai r  cont r ol  wi t h i ndi cat or  mar ki ngs f or  t hr ot t l i ng and compl et e 
shut - of f .   But t er f l y  val ve shal l  conf or m t o AWWA C504,  shal l  have a 
cast - i r on or  br onze body and chl or opr ene r ubber  seat ,  and shal l  be 
l ever  or  handwheel  oper at ed.   Means shal l  be pr ovi ded f or  shut - of f  of  
ai r  suppl y when di f f user  hol der  assembl y i s i n r ai sed posi t i on.   The 
i nt er medi at e pi vot  j oi nt  shal l  be as speci f i ed f or  t he upper  j oi nt ,  
except  t hat  i t  shal l  not  have t he i nt egr al  val ve and base f l ange.  
Thr eaded or  f l anged connect i ons shal l  be pr ovi ded f or  t he upper  and 
l ower  hanger  pi pes.   Bear i ngs wi t h O- r i ng seal s shal l  be as speci f i ed 
f or  t he upper  pi vot  j oi nt .   The i nt er medi at e pi vot  j oi nt  shal l  have a 
l ocki ng devi ce t o al l ow posi t i ve l ocki ng i n any posi t i on.   Spaci ng of  
di f f user  assembl i es i n t he t ank and di f f user s on t he header  shal l  be as 
r ecommended by t he di f f user  manuf act ur er .  The dr i l l i ng and t appi ng of  
t he hor i zont al  por t i on of  dr op pi pe shal l  be such as t o gi ve t he 
di f f user  t he cor r ect  hor i zont al  al i gnment  wi t hout  bei ng skewed ei t her  
upwar ds or  downwar ds.  Hor i zont al  por t i on of  dr op pi pe shal l  i ncor por at e 
an adj ust abl e st op on t he wal l  s i de t o pr event  t he di f f user  f r om comi ng 
on cont act  wi t h t he wal l .   A por t abl e hoi st  shal l  be pr ovi ded t o r ai se 
and l ower  t he di f f user  assembl y.   Hoi st  shal l  be expr essl y desi gned t o 
be compat i bl e wi t h t he di f f user  hol der  assembl y and shal l  be pr ovi ded 
by t he same manuf act ur er .   Hoi st  shal l  be engi ne-  or  mot or - dr i ven 
hydr aul i cal l y  oper at ed,  pneumat i cal l y  oper at ed or  manual ,  wi t h qui ck 
c l ampi ng ar r angement  t o secur el y engage upper  hanger  pi pe.   The hoi st  
shal l  be adequat el y power ed t o r ai se t he assembl y f r om a dr y t ank.   The 
hoi st  shal l  pr ovi de means of  l ocki ng t he di f f user  header  i n a r ai sed 
posi t i on over  t he t ank or  t he wal kway.

2. 7. 2. 3   Ai r  Di f f user s i n Aer obi c Di gest er

Dr op- pi pe wi t h ai r  di f f user s shal l  be pr ovi ded i n t he t ank wi t h pl acement  
of  di f f user s near  t he bot t om.   Ai r  cont r ol  val ve shal l  be of  t he needl e 
val ve or  gl obe val ve t ype and shal l  have i ndi cat or  mar ki ngs f or  t hr ot t l i ng 
and compl et e shut - of f ;  gl obe val ve shal l  conf or m t o MSS SP- 80.   The amount  
of  ai r  suppl i ed t o t he t ank shal l  be suf f i c i ent  t o al l ow aer obi c 
st abi l i zat i on of  sol i ds and i n no case l ess t han 0. 25 cubi c met er  per  
second of  ai r  per  1, 000 cubi c met er s 15 CFM of  ai r  per  1, 000 cubi c f eet  of  
t ank vol ume.

2. 7. 2. 4   Ai r  Bl ower  Assembl y

Ai r  bl ower  assembl y shal l  be as speci f i ed i n par agr aph ent i t l ed " Ai r  Bl ower  
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Assembly."

2. 7. 2. 5   Piping

Pi pi ng shal l  i nc l ude pi pi ng f r om ai r  bl ower  assembl y t o aer at i on t ank and 
aer obi c di gest er ,  ai r  header  pi pi ng and dr op pi pi ng ( pi pi ng f r om ai r  header  
t o di f f user s) .   Mat er i al s f or  pi pi ng and gat e and pl ug val ves shal l  be as 
speci f i ed i n par agr aph ent i t l ed " Pi pi ng. "

2. 7. 3   Mechani cal  Aer at i on Equi pment

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aph t her et o 
when st ep aer at i on t ype or  compl et e mi xi ng t ype i s  
speci f i ed,  or  when mechani cal  aer at or  i s  not  al l owed 
f or  ext ended aer at i on t ype.   Mechani cal  aer at or  may 
not  be sui t abl e f or  use i n ar eas havi ng pr ol onged 
per i ods of  sub- f r eezi ng t emper at ur es when spr ay may 
f or m accumul at i on of  i ce.   Consi der at i on shoul d be 
gi ven t o t emper at ur e and det ent i on t i me of  t he 
l i qui d and f r eeboar d i n t he t ank i n det er mi ni ng 
t emper at ur es t hat  may be t ol er at ed.   Mechani cal  
aer at or  i s  not  sui t abl e f or  ext ended aer at i on t ype 
wher e event ual  conver si on t o st ep aer at i on i s 
contemplated.

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

The mechani cal  aer at or  shal l  be of  t he f i xed t ype and shal l  i ncl ude a dr i ve 
assembl y,  i mpel l er  shaf t ,  i mpel l er ,  and shr oud,  and may i ncl ude a dr af t  
t ube.   Al l  accessor i es necessar y f or  pr oper  oper at i on and t o pr ovi de 
necessar y r equi r ed oxygenat i on capaci t y,  i ncl udi ng f l ow st r ai ght eni ng sur ge 
r i ngs or  t ank baf f l es,  shal l  be pr ovi ded.

2. 7. 3. 1   Dr i ve Assembl y

Dr i ve assembl y shal l  i ncl ude an el ect r i c  mot or ,  gear  r educt i on uni t ,  
bear i ngs,  and shal l  be f ul l y  encl osed f or  out door  i nst al l at i on.

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

a.   Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  f an- cool ed,  
hor i zont al  t ype,  wi t h sol i d shaf t ,  sui t abl e f or  out door  ser vi ce,  and 
conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age 
hor sepower  t o dr i ve t he equi pment  cont i nuousl y at  t he maxi mum l oad 
encount er ed under  any oper at i ng condi t i on wi t hout  over l oadi ng or  
exceedi ng t he namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e 
f or  oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   
Mot or  shal l  be pr ot ect ed agai nst  over l oad,  l ow vol t age,  and unbal anced 
vol t age.   Ver t i cal  mot or  shal l  be di r ect l y connect ed t o t he gear  
r educt i on uni t  or  el se connect ed by a f l exi bl e coupl i ng.   Hor i zont al  
mot or  shal l  be connect ed t o t he gear  r educt i on uni t  by a f l exi bl e 
coupl i ng onl y.   I n l i eu of  a const ant  speed mot or  wi t h a gear  r educt i on 
uni t ,  a t wo- speed mot or  may be pr ovi ded as a means of  speed r educt i on.

b.   Gear  Reduct i on Uni t :   The 2- speed gear  r educt i on uni t  shal l  be of  t he 
ver t i cal  gear  mot or  t ype or  t he hor i zont al  speed r educer  t ype.  The 
mi ni mum AGMA ser vi ce f act or  when t he uni t  i s  oper at i ng at  f ul l  l oad 
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mot or  wat t age hor sepower ,  24 hour s a day cont i nuous r unni ng under  
moder at e shock l oads,  shal l  be 1. 5 f or  speed r educer s and 2. 0 f or  gear  
mot or s.   I t  shal l  have a l i f e expect ancy of  100, 000 hour s wi t h t he 
pr obabi l i t y  of  no mor e t han 10 per cent  f ai l ur es pr i or  t o i t s  expect ed 
l i f e.   The uni t  shal l  be desi gned t o wi t hst and any l oadi ng pr oduced by 
t hr ust ,  out - of - bal ance,  and vi br at i on r esul t i ng f r om oper at i ng 
condi t i ons.   Al l  component s shal l  be desi gned t o wi t hst and cont i nuousl y 
t he f ul l  l oad mot or  wat t age hor sepower  f or  t he l i f e expect ancy 
speci f i ed,  i ncl udi ng mot or  st ar t i ng t or ques up t o 250 per cent  of  mot or  
r unni ng t or ques.   Gear i ng may be spur ,  hel i cal ,  spi r al  bevel ,  or  a 
combi nat i on t her eof .   I f  hel i cal ,  t he hel i cal  angl e shal l  not  exceed 
0. 314 r ad 18 degr ees.   Wor m gear i ng wi l l  not  be accept abl e.   Al l  gear s 
shal l  be AGMA Qual i t y 10 or  hi gher  as out l i ned i n AGMA I SO 10064- 6, 
AGMA I SO 17485 or  AGMA 2011.   Al l  gear s shal l  be i nspect ed i n 
accor dance wi t h t he best  accept ed pr act i ce and shal l  be cer t i f i ed as t o 
meet i ng t he speci f i ed qual i t y .   I n est abl i shi ng t he capaci t y of  t he 
uni t  t o t r ansmi t  power ,  t he f ol l owi ng AGMA st andar ds f or  sur f ace 
dur abi l i t y ,  st r engt h and mat er i al s shal l  gover n:   Spur  gear i ng and 
hel i cal  gear i ng:   AGMA 908, ANSI / AGMA 2001, ANSI / AGMA 2004, 
ANSI / AGMA 6113 ANSI / AGMA 6013,  and ANSI / AGMA 6034

c.   Al l  gear s shal l  be wr ought  or  al l oy st eel .   The gear  t eet h may be 
t hr ough- har dened,  cont our - i nduct i on har dened,  ni t r i ded,  or  car bur i zed.   
Fl ame- har dened gear s wi l l  not  be accept abl e.   The housi ng shal l  be of  
hi gh- qual i t y ,  c l ose- gr ai ned cast  i r on.   A l ubr i cat i on syst em shal l  be 
pr ovi ded f or  t he gear s.   Bat h l ubr i cat i on syst ems r equi r i ng oi l  seal s 
f or  cont ai nment  or  l ubr i cat i on syst ems whi ch r el y upon an oi l  
c i r cul at i ng pump shal l  i ncl ude a pr oven r el i abl e means t o st op t he 
dr i ve mot or  i n t he event  of  i nsuf f i c i ent  l ubr i cat i on.   Pr essur e 
i ndi cat i ng devi ces i nf l uenced by oi l  s l udge and changes i n oi l  
v i scosi t y wi l l  not  be accept abl e.   Bear i ngs may be l ubr i cat ed wi t h oi l  
or  gr ease.

d.   Bear i ngs shal l  have a mi ni mum r at ed l i f e expect ancy ( L- 10)  of  100, 000 
hour s based on ABMA 11 St andar ds when oper at i ng cont i nuousl y at  t he 
r at ed f ul l - l oad mot or  wat t age hor sepower  and speed under  t he speci f i ed 
l oadi ng condi t i ons.   I nt er nal  bear i ngs may be ei t her  oi l  or  gr ease 
l ubr i cat ed.   Al l  gr ease l ubr i cat i on pr essur e l i nes shal l  be f ed f r om 
f i t t i ngs accessi bl y l ocat ed above t he pl at f or m suppor t i ng t he 
mechani sm.   Under wat er  bear i ngs wi l l  not  be accept abl e.

e.   Base pl at e or  mount i ng l ugs shal l  be ei t her  const r uct ed of  st eel  or  
shal l  be i nt egr al l y  cast  wi t h t he gear  r educt i on uni t  and shal l  be 
f ur ni shed wi t h not  l ess t han t hr ee l evel i ng anchor  bol t s wi t h l ock nut s.

2. 7. 3. 2   I mpel l er  Shaf t

The shaf t  shal l  be of  suf f i c i ent  di amet er  t o wi t hst and t he l oadi ng i mposed 
by t he i mpel l er ,  usi ng a saf et y f act or  of  1. 5.   The shaf t  shal l  be 
r emovabl e f r om t he speed r educer  by means of  a bol t ed coupl i ng.   The shaf t  
shal l  be of  sol i d st eel  const r uct i on conf or mi ng t o ASTM A108 or  st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M.

2. 7. 3. 3   Impeller

The i mpel l er  shal l  be of  f abr i cat ed st r uct ur al  st eel ,  Type 304,  st ai nl ess 
st eel ,  or  of  gl ass f i ber  r ei nf or ced pol yest er  pl ast i c l ami nat e.   The 
aer at i on bl ades shal l  be desi gned t o achi eve t he maxi mum aer at i on and 
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pumpi ng ef f ect .   The i mpel l er  shal l  be bol t ed t o t he i mpel l er  shaf t  wi t h 
Type 316 st ai nl ess st eel  bol t s and shal l  be r eadi l y r emovabl e f r om t he 
shaft.

2. 7. 3. 4   Shroud

The aer at or  shal l  be equi pped wi t h a shr oud desi gned t o pr event  t he mi xed 
l i quor  f r om spl ashi ng and spr ayi ng t he under si de of  t he suppor t i ng 
pl at f or m,  wal kway,  r ai l i ngs,  and wal l s of  t he aer at i on t ank.   The shape of  
t he shr oud shal l  be c i r cul ar  and ext end beyond t he di amet er  of  t he 
i mpel l er .   The shr oud shal l  ei t her  be at t ached t o t he i mpel l er  and r ot at e 
wi t h i t  or  be mount ed i n a st at i onar y posi t i on above i t  suppor t ed f r om t he 
pl at f or m.   The shr oud may be i n mor e t han one sect i on and shal l  per mi t  easy 
r emoval  f r om t he aer at or .   I f  t he shr oud r ot at es wi t h t he i mpel l er ,  i t  
shal l  be dynami cal l y and st at i cal l y  bal anced t o pr event  any out - of - bal ance 
l oadi ng on t he dr i v i ng uni t .   The si ze,  shape and l ocat i on of  t he shr oud 
shal l  not  r educe t he r equi r ed cer t i f i ed oxygenat i on capaci t y of  t he 
aer at or .   The aer at or  wi t h shr oud i n pl ace shal l  oper at e wi t hout  excessi ve 
spr ayi ng.   The shr oud shal l  pr event  spl ashi ng at  t he sel ect ed speed and at  
any submer gence of  t he i mpel l er  wi t hi n t he speci f i ed oper at i ng l i qui d 
l evel s of  t he aer at i on t ank.   Shr oud shal l  have adequat e cr oss- sect i on t o 
pr ovi de st i f f ness and r i gi di t y t o wi t hst and t he wave pumpi ng act i on of  t he 
aer at or .   Shr oud mat er i al  shal l  be st eel  or  f i ber gl ass.   The use of  wood 
wi l l  not  be per mi t t ed.   Al l  bol t s  and f ast eni ngs shal l  be of  Type 316 
st ai nl ess st eel .

2. 7. 3. 5   Dr af t  Tube

Dr af t  t ube,  wher e a par t  of  t he manuf act ur er ' s desi gn,  shal l  be f abr i cat ed 
f r om 5 mm 3/ 16 i nch mi ni mum t hi ckness st eel  pl at e,  r ei nf or ced and st i f f ened 
wi t h st r uct ur al  st eel  sect i ons,  suppor t ed by l egs,  and anchor ed t o t he 
bot t om of  t he t ank.   I t  shal l  be desi gned t o cr eat e a pump act i on by t he 
i mpel l er  on t he l i qui d at  t he bot t om of  t he t ank t o move t he l i qui d t o t he 
i mpel l er  f or  aer at i on.   The cl ear ance bet ween t he dr af t  t ube and t he bot t om 
of  t he t ank shal l  be such t hat  act i vat ed s l udge f l oc wi l l  not  be br oken.   A 
means of  hei ght  adj ust ment  shal l  be pr ovi ded.

2. 7. 3. 6   Mechani cal  Aer at or  Suppor t s,  Wal kways and Rai l s

Suppor t s f or  mechani cal  aer at or  mount i ng pl at e shal l  be pl aced on bot t om of  
t ank or  ext ended f r om st r uct ur al  st eel  beams on t ank wal l s.   Ser vi ce 
wal kway t o mechani cal  aer at or  shal l  be pr ovi ded and shal l  have handr ai l s on 
each si de.

2. 8   SLUDGE AND SCUM COLLECTI ON AND TRANSFER EQUI PMENT

2. 8. 1   General

**************************************************************************
NOTE:   For  pl ant s bel ow 0. 66 L/ s 15, 000 GPD 
capaci t y,  hopper  bot t om onl y shoul d be speci f i ed f or  
set t l i ng t anks.   For  pl ant s above 4. 38 L/ s 100, 000 
GPD capaci t y,  mechani cal  s l udge col l ect or s onl y 
shoul d be used i n set t l i ng t anks.   For  pl ant s bet ween
 0. 66 L/ s and 4. 38 L/ s 15, 000 and 100, 000 GPD 
capaci t y,  ei t her  hopper  bot t om or  mechani cal  s l udge 
col l ect or  shoul d be al l owed as a Cont r act or ' s 
opt i on.   However ,  of  t he var i ous t ypes of  mechani cal  
s l udge col l ect or s,  r ot at i ng s l udge col l ect or s appear  
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t o be avai l abl e f or  pl ant s of  1. 31 L/ s 30, 000 GPD 
and above;  chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and 
above;  t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 
GPD and above.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  s l udge 
col l ect i on equi pment  f or  ext ended aer at i on t ype bel ow
 0. 66 L/ s 15, 000 GPD capaci t y.

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

**************************************************************************
NOTE:   Del et e " ( i f  used) "  f or  ext ended aer at i on t ype 
of  4. 38 L/ s 100, 000 GPD capaci t y and above;  f or  st ep 
aer at i on t ype 3. 0 L/ s 67, 500 GPD capaci t y and above;  
and al l  compl et e mi xi ng t ype pl ant s.

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

**************************************************************************
NOTE:   Del et e l ast  sent ence f or  ext ended aer at i on 
t ype bel ow 0. 66 L/ s 15, 000 GPD capaci t y or  above 
4. 38 L/ s 100, 000 GPD capaci t y,  f or  st ep aer at i on 
t ype above 3. 0 L/ s 67, 500 GPD capaci t y and al l  f or  
compl et e mi xi ng t ype.

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

Sl udge and scum col l ect i on and t r ansf er  equi pment  shal l  i ncl ude sl udge 
t r ansf er  pump( s) ,  [ mechani cal  s l udge col l ect i on equi pment  [ ( i f  used) ] , ]  
scum col l ect i on and t r ansf er  syst em,  and super nat ant  t r ansf er .   [ Set t l i ng 
t anks wi t h hopper  bot t om and si de wal l s havi ng s l ope of  not  l ess t han 1. 05 
r ad 60 degr ees wi t h t he hor i zont al  need not  be pr ovi ded wi t h mechani cal  
s l udge col l ect i on equi pment ] .

2. 8. 2   Sl udge Tr ansf er  Pumps

Sl udge t r ansf er  pump( s)  shal l  be an ai r  l i f t  pump.   Ai r  l i f t  t ype pump 
shal l  i ncl ude an ai r  pi pe,  educt or ,  f oot  pi ece,  t ai l  pi pe,  ai r  separ at or  
and a vent  pi pe.   The ai r  pi pe t o t he educt or  shal l  be of  z i nc- coat ed st eel  
schedul e 40 of  adequat e s i ze t o di schar ge t he r equi r ed amount  of  l i qui d 
wi t hout  excessi ve pr essur e dr op.   Sl udge t r ansf er  pump( s) ,  except  separ at e 
wast e s l udge pump,  shal l  have a r eci r cul at i on capaci t y r angi ng f r om zer o 
per cent  t o not  l ess t han 100 per cent  of  t he desi gn f l ow.   An ai r  cont r ol  
val ve shal l  be pr ovi ded on t he ai r  pi pe t o pr ovi de accur at e adj ust ment  of  
t he ai r  l i f t  di schar ge r at e.   Ai r  cont r ol  val ve shal l  be a needl e val ve,  
gl obe val ve,  bal l  val ve,  or  pl ug val ve.   Mat er i al s  f or  gl obe,  bal l ,  and 
pl ug val ves shal l  be as speci f i ed i n par agr aph ent i t l ed " Pi pi ng. "   The t ai l  
pi pe bel ow t he f oot  pi ece,  t he educt or  pi pe,  ai r  separ at or ,  and vent  f r om 
i t  shal l  be of  z i nc- coat ed st eel .   Al l  f i t t i ngs shal l  be of  z i nc- coat ed 
mal l eabl e i r on or  cast  i r on.   Joi nt s bet ween el ement s shal l  be as speci f i ed 
i n par agr aph " Pi pi ng. "   The educt or  shal l  be pr ovi ded wi t h a c l ean- out  
above t he wat er  l evel .   Ai r  l i f t  pump shal l  be i nst al l ed so as t o per mi t  
easy r emoval  f or  mai nt enance.

2. 8. 3   Mechani cal  Sl udge Col l ect i on Equi pment

**************************************************************************
NOTE:   On t he dr awi ngs,  show:
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1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

For  pl ant s bel ow 0. 66 L/ s 15, 000 GPD capaci t y,  
hopper  bot t om onl y shoul d be speci f i ed f or  set t l i ng 
t anks.   For  pl ant s above 4. 38 L/ s 100, 000 GPD 
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capaci t y,  mechani cal  s l udge col l ect or s onl y shoul d 
be used i n set t l i ng t anks.   For  pl ant s bet ween 0. 66 
L/ s and 4. 38 L/ s 15, 000 and 100, 000 GPD capaci t y,  
ei t her  hopper  bot t om or  mechani cal  s l udge col l ect or  
shoul d be al l owed as a Cont r act or ' s opt i on.   
However ,  of  t he var i ous t ypes of  mechani cal  s l udge 
col l ect or s,  r ot at i ng s l udge col l ect or s appear  t o be 
avai l abl e f or  pl ant s of  1. 31 L/ s 30, 000 GPD and 
above;  chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and 
above;  t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 
GPD and above.

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

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aphs t her et o 
f or  ext ended aer at i on t ype bel ow 0. 66 L/ s 15, 000 GPD 
capacity.

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

**************************************************************************
NOTE:   Del et e f i r st  sent ence when st ep aer at i on t ype 
i s speci f i ed or  ext ended aer at i on t ype wher e 
event ual  conver s i on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o chai n- and- f l i ght  t ype 
when compl et e mi xi ng t ype i s speci f i ed,  or  f or  
ext ended aer at i on t ype pl ant s of  l ess t han 1. 76 L/ s 
40, 000 GPD capaci t y.

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

**************************************************************************
NOTE:   Del et e second sent ence f or  pl ant s bel ow 1. 31 
L/ s 30, 000 GPD capaci t y.

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

[ Rect angul ar  set t l i ng t anks shal l  have [ chai n- and- f l i ght  t ype or ]  t r avel i ng 
r eci pr ocat i ng t ype s l udge col l ect or s] .   [ Ci r cul ar  t anks shal l  have r ot at i ng 
t ype s l udge col l ect or s. ]   Al l  set t l i ng t ank wal l s wi t h s l opes l ess t han 
1. 05 r ad 60 degr ees wi t h t he hor i zont al  shal l  be scr aped by t he s l udge 
collector.

2. 8. 3. 1   Chai n- and- Fl i ght  Type Sl udge Col l ect or

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aphs t her et o 
when st ep aer at i on t ype or  compl et e mi xi ng t ype i s  
speci f i ed,  or  f or  ext ended aer at i on t ype of  l ess t han
 1. 76 L/ s 40, 000 GPD capaci t y or  ext ended aer at i on 
t ype wher e event ual  conver si on t o st ep aer at i on i s  
contemplated.

On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.
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3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

For  pl ant s bel ow 0. 66 L/ s 15, 000 GPD capaci t y,  
hopper  bot t om onl y shoul d be speci f i ed f or  set t l i ng 
t anks.   For  pl ant s above 4. 38 L/ s 100, 000 GPD 
capaci t y,  mechani cal  s l udge col l ect or s onl y shoul d 
be used i n set t l i ng t anks.   For  pl ant s bet ween 0. 66 
L/ s and 4. 38 L/ s 15, 000 and 100, 000 GPD capaci t y,  
ei t her  hopper  bot t om or  mechani cal  s l udge col l ect or  
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shoul d be al l owed as a Cont r act or ' s opt i on.   
However ,  of  t he var i ous t ypes of  mechani cal  s l udge 
col l ect or s,  r ot at i ng s l udge col l ect or s appear  t o be 
avai l abl e f or  pl ant s of  1. 31 L/ s 30, 000 GPD and 
above;  chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and 
above;  t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 
GPD and above.

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

The equi pment  shal l  be chai n- and- f l i ght  t ype,  desi gned t o move set t l ed 
s l udge t o a s l udge hopper .   The equi pment  shal l  i ncl ude a dr i ve assembl y 
and a s l udge col l ect or  assembl y.

a.   Desi gn:   The sl udge col l ect or  assembl y shal l  oper at e at  a l i near  speed 
bet ween 10 and 15 mm per  second 2 and 3 f pm.   The mechani sm and i t s  
component  par t s shal l  be desi gned,  wi t h a mi ni mum f act or  of  saf et y of  
4,  t o wi t hst and al l  s t r uct ur al  and mechani cal  st r esses br ought  about  by 
t he dr i ve assembl y and t he f ol l owi ng l oadi ngs:   dead l oad and a s l udge 
l oad equal  t o a hor i zont al  l oad of  117 N per  met er  8 l bs per  l i near  f oot
 of  scr aper  bl ade i n a scr api ng posi t i on.   The mechani sm shal l  be 
desi gned f or  cont i nuous 24- hour  ser vi ce under  desi gn l oad wi t hout  
excessi ve wear ,  damage,  or  f ai l ur e.   The mechani sm shal l  be capabl e of  
oper at i ng i n a dr y t ank wi t hout  over l oadi ng t he equi pment .  St r esses 
devel oped under  t he af or ement i oned oper at i ng condi t i ons and l oads shal l  
not  exceed t he al l owabl e st r esses conf or mi ng t o AI SC 360.

b.   Dr i ve Assembl y:   Dr i ve assembl y shal l  i ncl ude mot or ;  speed r educer ;  
dr i ve spr ocket  on out put  shaf t  of  speed r educer ,  dr i ve chai n f r om dr i ve 
spr ocket  t o dr i ven spr ocket ,  sher a pi n,  and chai n guar d.  Uni t  shal l  be 
f ul l y  encl osed and desi gned f or  mount i ng out s i de and exposed t o t he 
weather.

( 1)   Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  
hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  and conf or mi ng t o 
NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age hor sepower  t o 
dr i ve t he equi pment  cont i nuousl y at  t he maxi mum l oad encount er ed 
under  any oper at i ng condi t i on wi t hout  over l oadi ng or  exceedi ng t he 
namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e f or  
oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   
Mot or  shal l  be pr ot ect ed agai nst  over l oad,  l ow vol t age,  and 
unbal anced vol t age.   Mot or  shal l  be di r ect l y connect ed t o t he 
speed r educer  t hr ough a f l exi bl e coupl i ng.

( 2)   Speed r educer  shal l  be ei t her  a hel i cal  gear  r educt i on uni t  or  a 
wor m gear  r educt i on uni t  f ul l y  encl osed i n a cast  i r on or  
f abr i cat ed st eel  case pr ovi ded wi t h dust  and oi l  seal s wi t h al l  
gear s r unni ng i n oi l  and wi t h ant i - f r i c t i on bear i ngs t hr oughout .   
Gear s used i n speed r educer  shal l  conf or m t o appl i cabl e 
r equi r ement s of  t he f ol l owi ng St andar ds.   Speed r educer  shal l  be 
desi gned wi t h a mi ni mum AGMA ser v i ce f act or  of  2. 0 and shal l  al so 
have an AGMA Ser vi ce Cl assi f i cat i on I I .

Hel i cal  gear i ng:   AGMA 908, ANSI / AGMA 2001, ANSI / AGMA 2004, 
ANSI / AGMA 6034, ASTM A48/ A48M, ASTM A536, 

Wor m gear i ng:   ANSI / AGMA 6113 ANSI / AGMA 6013, ANSI / AGMA 6034, 
ASTM A536

( 3)   Bear i ngs i ncor por at ed wi t hi n t he dr i ve assembl y shal l  be of  t he 
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ant i f r i c t i on t ype and conf or m t o t he f ol l owi ng mi ni mum schedul e of  
r at ed- l i f e expect ancy ( L- 10)  based on t he ABMA 11 St andar ds when 
oper at i ng at  t he nor mal  cont i nuous t or que r at i ng of  t he mechani sm:

Wor m gear box bear i ngs:   L10- 100, 000 hour s

Gear ed mot or  ( di r ect  dr i ve) :   L10- 100, 000 hour s

I nt er medi at e hel i cal  gear box bear i ngs:   L10-  17, 000 hour s

Gear ed mot or  ( i ndi r ect  dr i ve) :   L10-  17, 000 hour s

Speed r educer  case shal l  be equi pped wi t h oi l  f i l l  por t ,  oi l  dr ai n 
l i ne,  and an oi l  l evel  i ndi cat or  pi pe.

( 4)   Chai n and Bel t  Dr i ves:   Dr i ve t r ansmi ssi on wi t hi n and f r om t he 
dr i ve assembl y shal l  be by chai n and/ or  bel t .   Chai n and bel t  
dr i ves i ncor por at ed i n t he dr i ve assembl y shal l  be desi gned wi t h a 
mi ni mum f act or  of  saf et y of  4 as appl i ed t o t he ul t i mat e br eaki ng 
of  t r ansmi ssi on st r engt h of  t he chai n or  bel t  wi t h r espect  t o t he 
l oads t r ansmi t t ed at  nor mal  cont i nuous oper at i ng l oad.   Chai n and 
spr ocket  or  V- bel t  and pul l eys connect i ng mot or  and speed r educer  
shal l  be encl osed i n a weat her pr oof ed f abr i cat ed st eel  or  
f i ber gl ass guar d.  Chai n connect i ng mot or  and speed r educer  shal l  
be st eel  r ol l er  t ype.   Spr ocket s shal l  be har dened gr ound al l oy 
st eel  or  hi gh- t est  cast - i r on,  havi ng a mi ni mum t ensi l e st r engt h of  
276 MPa 40, 000 psi  cast  i n a chi l l ,  and shal l  have Br i nel l  
har dness of  not  l ess t han 360 wi t h a chi l l  dept h of  not  l ess t han 
5 mm 3/ 16 i nch.   Spr ocket  t eet h shal l  be accur at el y gr ound t o f i t  
t he chai n.   V- bel t s shal l  be r ayon cor ded wi t h heat  and oi l  
r esi st i ng r ubber  cover i ng.   Mot or  posi t i on of  V- bel t  dr i ves shal l  
be adj ust abl e t o i ncr ease or  decr ease bel t  t ensi on.   The dr i ve 
spr ocket  shal l  be keyed on t he out put  shaf t  of  t he speed r educer  
and shal l  be br onze bushed wi t h a gr ease- l ubr i cat ed br onze bushi ng 
and pr ovi ded wi t h shear  pi n over l oad pr ot ect i on.   The dr i ve chai n 
shal l  be of  t he st eel  r ol l er  t ype,  shal l  wei gh not  l ess t han 1. 36 
kg per  300 mm 3. 0 pounds per  f oot ,  and shal l  have an aver age 
ul t i mat e t ensi l e st r engt h of  110 MPa 16, 000 pounds.   The dr i ve 
chai n shal l  have a mi ni mum pi t ch of  65 mm 2. 6 i nches.   A dr i ve 
chai n t i ght ener  shal l  be pr ovi ded t o adj ust  and t i ght en t he chai n.

c.   Sl udge Col l ect or  Assembl y:   Assembl y i ncl udes col l ect or  chai n,  dr i ven 
spr ocket ,  i dl er  spr ocket s,  shaf t s,  bear i ngs,  col l ect or  f l i ght  and 
col l ect or  r et ur n r ai l .

( 1)   Col l ect or  chai n shal l  have an aver age ul t i mat e st r engt h of  96. 5 
MPa 14, 000 pounds.   Chai n l i nks shal l  be of  cor r osi on r esi st i ng 
mal l eabl e i r on havi ng aver age t ensi l e st r engt h of  517 MPa 75, 000 
psi  and an aver age Br i nel l  har dness bet ween 170 and 190.  
At t achment s f or  scr aper s shal l  be f ul l  dept h of  scr aper  and 
at t ached wi t h f our  bol t s.   Coupl i ng pi ns shal l  be not  l ess t han 19 
mm 3/ 4 i nchdi amet er  heat  t r eat ed hi gh car bon st eel .   Al l  cot t er  
pi ns shal l  be st ai nl ess st eel .   Pi vot ed at t achment s shal l  be 
pr ovi ded f or  at  l east  t wo scr aper s on each col l ect or ,  so desi gned 
as t o assur e posi t i ve c l eani ng of  t ank cor ner s.  Al l  speci al  l i nks 
shal l  be of  t he same mat er i al  as t he mai n chai n l i nks.

( 2)   Spr ocket s shal l  be hi gh- t est  cast - i r on,  havi ng a mi ni mum t ensi l e 
st r engt h of  138 MPa 20, 000 psi  cast  i n a chi l l  and shal l  have a 
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Br i nel l  har dness of  not  l ess t han 360 wi t h a chi l l  dept h of  at  
l east  5 mm 3/ 16 i nch.   Spr ocket s shal l  be st r ess r el i eved bef or e 
machi ni ng.   Spr ocket  t eet h shal l  be accur at el y gr ound t o f i t  
chai n.   Spr ocket s shal l  be spl i t  const r uct i on assembl ed wi t h 
cadmi um pl at ed nut s and bol t s.   Dr i ven spr ocket  on t he headshaf t  
shal l  be of  t he of f set  t ype.   The t hr ee spr ocket s on t he head 
shaf t  shal l  be key seat ed.   The i dl er  and chai n t ake- up shaf t  
spr ocket s shal l  not  be key seat ed but ,  except  f or  number  of  t eet h,  
shal l  be i dent i cal  i n ot her  r espect s t o t he head shaf t  spr ocket s.   
On each i dl er  and t ake- up shaf t ,  one spr ocket  shal l  be set - scr ewed 
and one spr ocket  shal l  t ur n f r ee bet ween t wo set - scr ewed col l ar s.

( 3)   Shaf t i ng shal l  be sol i d,  col d- f i ni shed st eel ,  ASTM A108,  st r ai ght  
and cont i nuous f or  f ul l  wi dt h of  t ank.   Shaf t i ng shal l  be of  
suf f i c i ent  s i ze t o t r ansmi t  t he maxi mum f or ce devel oped by t he 
dr i ve assembl y.   Keyways shal l  be pr ovi ded wher e necessar y t o 
at t ach or  l ocat e spr ocket s on shaf t i ng.  Keys and key seat s shal l  
conf or m t o ASME B17. 1 or  ASME B17. 2.   Shaf t i ng shal l  be pol i shed 
i n ar eas of  cont act  wi t h bear i ngs.

( 4)   Bear i ngs shal l  be babbi t - l i ned,  s l eeve t ype,  sel f - al i gni ng 
bal l - and- socket  t ype or  heat  t r eat ed duct i l e i r on,  sel f - al i gni ng 
t ype.   Al l  bear i ngs,  except  t hose f or  br acket - suppor t ed dr i ven 
spr ocket s,  shal l  be bol t ed t o t he t ank wal l s.   Bear i ngs shal l  be 
desi gned t o al l ow mi ni mum f i el d var i at i ons wi t hout  shi mmi ng.   
Br acket  suppor t s,  except  on head shaf t  dr i ven spr ocket ,  wi l l  not  
be al l owed.   Bear i ngs above wat er  shal l  be pr ovi ded wi t h f l ush 
bal l - check gr ease- l ubr i cat i on f i t t i ngs.   Under wat er  bear i ngs shal l  
be wat er  l ubr i cat ed wi t h t ops desi gned t o pr event  sol i ds 
accumul at i on.   Under wat er  bear i ngs shal l  have f l ush bal l - check 
gr ease- l ubr i cat i on f i t t i ngs f or  use dur i ng i ni t i al  oper at i on and 
at  t i mes when t he t ank i s dewat er ed.   Take- up bear i ngs shal l  be 
pr ovi ded on t ake- up shaf t .   Take- up bear i ngs shal l  be 
sel f - al i gni ng,  shal l  be ar r anged t o s l i de bet ween or  t o be 
st eadi ed by t wo cast - i r on,  mi l d st eel  or  s i l i con br onze gui des.   
Take- up bear i ngs shal l  have a mi ni mum r ange of  t r avel  of  250 mm 10 
i nches and shal l  be posi t i oned by a st ai nl ess st eel  or  s i l i con 
br onze t hr eaded power  bol t  whi ch shal l  be ar r anged f or  l ocki ng at  
any posi t i on of  t he bear i ng.   Al l  bear i ngs shal l  be r at ed f or  a 
mi ni mum of  5 year s '  cont i nuous ser vi ce condi t i on.

( 5)   Col l ect or  Fl i ght s:   Col l ect or  f l i ght s shal l  be made of  Sel ect  
Hear t  Cal i f or ni a Redwood gr aded i n accor dance wi t h RI S Gr ade Use.   
Fl i ght s shal l  be 50 mm by 150 mm 2 i nches by 6 i nches and shal l  
ext end t he f ul l  wi dt h of  t he t ank wi t h 13 mm 1/ 2 i nch c l ear ance at  
each end.   Fl i ght s shal l  be spaced at  appr oxi mat el y 2. 75 t o 3 m 9 
t o 10 f oot  i nt er val s and shal l  oper at e at  a l i near  speed bet ween 
10 t o 15 mm per  second 2 t o 3 f pm.

Wear i ng shoes shal l  be pr ovi ded on each f l i ght  t o r un on t ee r ai l s  
on t he t ank bot t om.   Wear i ng shoes shal l  be f abr i cat ed of  10 mm 
3/ 8 i nch t hi ck st eel  angl es,  case har dened t o a mi ni mum Br i nel l  
har dness of  555.   Wear i ng shoes shal l  be as wi de as t he f l i ght  
t hi ckness and 25 mm one i nch l onger  t han t he wi dt h of  t he bot t om 
r ai l .   Fl i ght s shal l  be accur at el y dr i l l ed and not ched at  t he 
f act or y and shal l  be car ef ul l y  gr ouped and f ast ened t oget her  f or  
shipment.

( 6)   Rai l s and Tr acks:   Two i ndust r i al  t ype st eel  r ai l s ,  mi ni mum 
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wei ght  of  7. 26 kg per  900 mm 16 pounds per  yar d each,  shal l  be 
pr ovi ded f or  each col l ect or  mechani sm.   Al l  necessar y spl i ce bar s,  
r ai l  c l i ps,  and appur t enances shal l  be i ncl uded.   Ret ur n t r acks 
shal l  be st r uct ur al  st eel  shapes havi ng a mi ni mum t hi ckness of  10 
mm 3/ 8 i nch and shal l  be suppor t ed by st eel  cr oss member s 
suppor t ed f r om compar t ment  wal l s.

2. 8. 3. 2   Tr avel i ng Reci pr ocat i ng Type Sl udge Col l ect or

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aphs t her et o 
when st ep aer at i on t ype i s speci f i ed or  ext ended 
aer at i on t ype wher e event ual  conver si on t o st ep 
aer at i on i s cont empl at ed.

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

The equi pment  shal l  be t r avel i ng r eci pr ocat i ng t ype desi gned ei t her  t o move 
set t l ed s l udge t o a s l udge hopper  or  t o cont i nuousl y col l ect  set t l ed s l udge 
by means of  an ai r l i f t  pump i nt egr al  wi t h t he s l udge col l ect or  assembl y.  
The equi pment  shal l  i ncl ude mot or  dr i ve assembl y,  col l ect or  dr i ve assembl y,  
and col l ect or  assembl y.

a.   Desi gn:   The sl udge col l ect or  assembl y shal l  oper at e at  a l i near  speed 
of  5 t o 20 mm per  second 1 t o 4 f pm.   The mechani sm and i t s component  
par t s shal l  be desi gned,  wi t h a mi ni mum f act or  of  saf et y of  4,  t o 
wi t hst and al l  s t r uct ur al  and mechani cal  st r esses br ought  about  by t he 
dr i ve assembl y and t he f ol l owi ng l oadi ngs:  dead l oad and maxi mum 
ant i c i pat ed s l udge l oad.   The mechani sm shal l  be desi gned f or  
cont i nuous 24- hour  ser vi ce under  desi gn l oad wi t hout  excessi ve wear ,  
damage,  or  f ai l ur e.   The mechani sm shal l  be capabl e of  oper at i ng i n a 
dr y chamber  wi t hout  over l oadi ng t he equi pment .  St r esses devel oped under  
t he af or ement i oned oper at i ng condi t i ons and l oads shal l  not  exceed t he 
al l owabl e st r esses conf or mi ng t o AI SC 360.

b.   Mot or  Dr i ve Assembl y:   Mot or  dr i ve assembl y shal l  i ncl ude a mot or  speed 
r educer ,  dr i ve spr ocket  on out put  shaf t  of  speed r educer ,  dr i ve chai n 
f r om dr i ve spr ocket  t o dr i ven spr ocket ,  shear  pi n,  and chai n guar d.   
Uni t  shal l  be f ul l y  encl osed and desi gned f or  mount i ng out s i de and 
exposed t o t he weat her .

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.   On 
t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
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onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

( 1)   Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  
hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  and conf or mi ng t o 
NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age hor sepower  t o 
dr i ve t he equi pment  cont i nuousl y at  t he maxi mum l oad encount er ed 
under  any oper at i ng condi t i on wi t hout  over l oadi ng or  exceedi ng t he 
namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e f or  
oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   
Mot or  shal l  be pr ot ect ed agai nst  over l oad,  l ow vol t age,  and 
unbal anced vol t age.   Mot or  shal l  be di r ect l y connect ed t o t he 
speed r educer  t hr ough a f l exi bl e coupl i ng.

( 2)   Speed Reducer :   Speed r educer  shal l  be ei t her  a hel i cal  gear  
r educt i on uni t  or  a wor m gear  r educt i on uni t  f ul l y  encl osed i n a 
cast  i r on or  f abr i cat ed st eel  case pr ovi ded wi t h dust  and oi l  
seal s wi t h al l  gear s r unni ng i n oi l  and wi t h ant i - f r i c t i on 
bear i ngs t hr oughout .   Dr i ve mot or  shal l  be c l ose- coupl ed t o or  on 
t he i nput  shaf t  of  t he gear  r educt i on uni t ,  except  t hat  r ol l er  
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chai n dr i ves or  V- bel t  dr i ves may be used bet ween t he dr i ve mot or  
and t he gear  r educt i on uni t .   Gear s used i n speed r educer  shal l  
conf or m t o appl i cabl e r equi r ement s of  t he f ol l owi ng AGMA 
St andar ds.   Speed r educer  shal l  be desi gned wi t h a mi ni mum AGMA 
ser vi ce f act or  of  2. 0 and shal l  al so have an AGMA Ser vi ce 
Cl assi f i cat i on I I .

Spur  gear i ng and hel i cal  gear i ng:   AGMA 908, ANSI / AGMA 2001, 
ANSI / AGMA 2004, ANSI / AGMA 6113 ANSI / AGMA 6013 ANSI / AGMA 6034, 
ASTM A48/ A48M, ASTM A536, 

Wor m gear i ng:   ANSI / AGMA 6113 ANSI / AGMA 6013, ANSI / AGMA 6034, 
ASTM A536

( 3)   Bear i ngs:   Bear i ngs i ncor por at ed wi t hi n t he dr i ve assembl y shal l  
be of  t he ant i f r i c t i on t ype and conf or m t o t he f ol l owi ng mi ni mum 
schedul e of  r at ed- l i f e expect ancy ( L- 10)  based on t he ABMA 11 
St andar ds when oper at i ng at  t he nor mal  cont i nuous t or que r at i ng of  
t he mechani sm:

Wor m gear box bear i ngs:   L10- 100, 000 hour s

Gear ed mot or  ( di r ect  dr i ve) :   L10- 100, 000 hour s

I nt er medi at e hel i cal  gear box bear i ngs:   L10-  17, 000 hour s

Gear ed mot or  ( i ndi r ect  dr i ve) :   L10-  17, 000 hour s

Speed r educer  case shal l  be equi pped wi t h oi l  f i l l  por t ,  oi l  dr ai n 
l i ne,  and an oi l  l evel  i ndi cat or  pi pe.

( 4)   Chai n and Bel t  Dr i ves:   Dr i ve t r ansmi ssi on wi t hi n and f r om t he 
dr i ve assembl y shal l  be by chai n and/ or  bel t .   Chai n and bel t  
dr i ves i ncor por at ed i n t he dr i ve assembl y shal l  be desi gned wi t h a 
mi ni mum f act or  of  saf et y of  4 as appl i ed t o t he ul t i mat e br eaki ng 
or  t r ansmi ssi on st r engt h of  t he chai n or  bel t  wi t h r espect  t o t he 
l oads t r ansmi t t ed at  nor mal  cont i nuous oper at i ng l oad.   Chai n and 
spr ocket s or  V- bel t  and pul l eys connect i ng mot or  and speed r educer  
shal l  be encl osed i n a weat her - pr oof ed f abr i cat ed st eel  or  
f i ber gl ass guar d.  Chai n connect i ng mot or  and speed r educer  shal l  
be st eel  r ol l er  t ype.   Spr ocket s shal l  be har dened gr ound al l oy 
st eel  or  hi gh- t est  cast - i r on,  havi ng a mi ni mum t ensi l e st r engt h of  
276 MPa 40, 000 psi  cast  i n a chi l l ,  and shal l  have Br i nel l  
har dness of  not  l ess t han 360 wi t h a chi l l  dept h of  not  l ess t han 
5 mm 3/ 16 i nch.   Spr ocket  t eet h shal l  be accur at el y gr ound t o f i t  
t he chai n.   V- bel t s shal l  be r ayon cor ded wi t h heat  and oi l  
r esi st i ng r ubber  cover i ng.   Mot or  posi t i on of  V- bel t  dr i ves shal l  
be adj ust abl e t o i ncr ease or  decr ease bel t  t ensi on.   The dr i ve 
spr ocket  shal l  be keyed on t he out put  shaf t  of  t he speed r educer  
and shal l  be br onze bushed wi t h a gr ease- l ubr i cat ed br onze bushi ng 
and pr ovi ded wi t h shear  pi n over l oad pr ot ect i on.   The dr i ve chai n 
shal l  be of  t he st eel  r ol l er  t ype,  shal l  wei gh not  l ess t han 1. 36 
kg per  300 mm 3. 0 pounds per  f oot ,  and shal l  have an aver age 
ul t i mat e t ensi l e st r engt h of  110 MPa 16, 000 pounds.   The dr i ve 
chai n shal l  have a mi ni mum pi t ch of  65 mm 2. 6 i nches.   A dr i ve 
chai n t i ght ener  shal l  be pr ovi ded t o adj ust  and t i ght en t he chai n.

c.   Col l ect or  Dr i ve Assembl y:   Col l ect or  dr i ve assembl y i ncl udes col l ect or  
dr i ve chai n,  spr ocket s,  r ai l s  or  t r acks,  and suppor t i ng st r uct ur e.   
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Col l ect or  mount i ng t o dr i ve assembl y shal l  be pr ovi ded wi t h 
count er wei ght  or  s i mi l ar  devi ce t o count er act  l ever age exer t ed by t he 
col l ect or  assembl y and per mi t  al l  sur f aces t o be scr aped uni f or ml y.

( 1)   Col l ect or  Dr i ve Chai n:   Col l ect or  chai ns shal l  have an ul t i mat e 
st r engt h of  not  l ess t han 96. 5 MPa 14, 000 pounds each.   Chai n 
l i nks shal l  be of  cor r osi on r esi st i ng mal l eabl e i r on havi ng an 
aver age t ensi l e st r engt h of  not  l ess t han 517 MPa 75, 000 psi  and a 
Br i nel l  har dness of  170 t o 190.   The dr i ve chai n shal l  ext end t he 
f ul l  l engt h of  t he r un.   Means shal l  be pr ovi ded f or  cont i nuous 
l ubr i cat i on of  t he chai n.   Chai n dr i ve shal l  be cover ed by a met al  
guar d of  No.  15 z i nc- coat ed st eel .  Coupl i ng pi ns shal l  be not  l ess 
t han 13 mm 1/ 2 i nch i n di amet er  heat - t r eat ed hi gh car bon st eel .   
Al l  ot her  pi ns shal l  be st ai nl ess st eel .   Means f or  chai n 
adj ust ment  shal l  be pr ovi ded.

( 2)   Spr ocket s:   Spr ocket s shal l  be hi gh- t est  cast - i r on,  havi ng a 
mi ni mum t ensi l e st r engt h of  138 MPa 20, 000 psi  cast  i n a chi l l  and 
shal l  have a Br i nel l  har dness of  not  l ess t han 360 wi t h a chi l l  
dept h of  at  l east  5 mm 3/ 16 i nch.   Spr ocket s shal l  be st r ess 
r el i eved bef or e machi ni ng.   Spr ocket  t eet h shal l  be accur at el y 
gr ound t o f i t  chai n.   Spr ocket s shal l  be spl i t  const r uct i on 
assembl ed wi t h cadmi um pl at ed nut s and bol t s.   Spr ocket s on t he 
head shaf t  shal l  be key seat ed.

( 3)   Tr acks or  Rai l s:   Monor ai l  t ype beam or  suppor t i ng t r ack f or  t he 
gui dance of  t he col l ect or  assembl y shal l  be pr ovi ded.   The t r ack 
may be i n t he f or m of  an up- t ur ned channel  or  ot her wi se have 
ver t i cal  gui des t o pr event  l at er al  movement  unl ess t he suppor t i ng 
el ement  or  car r i age has bui l t - i n means of  pr event i ng l at er al  
movement .   Rai l  or  t r ack shal l  be of  suf f i c i ent  s i ze t o suppor t  
t he ent i r e col l ect or  mechani sm and l i mi t  def l ect i on t o 1/ 240 of  
t he span.

( 4)   Col l ect or  Dr i ve Suppor t :   The col l ect or  dr i ve shal l  be r i gi dl y  
suppor t ed by st r uct ur al  st eel  member s of  suf f i c i ent  s i ze.  Mount i ng 
pl at es f or  set t i ng t he uni t s i n pl ace shal l  be pr ovi ded.

d.   Col l ect or  Assembl y:   Col l ect or  assembl y shal l  i ncl ude car r i age or  
suppor t i ng el ement ,  scr aper s and scr aper  suppor t s and ver t i cal  
connect i ng member s,  and ai r  suppl y hose ( i f  used) .   Car r i age or  
suppor t i ng el ement  of  t he col l ect or  assembl y shal l  be f i r ml y at t ached 
t o t he col l ect or  dr i ve t hr ough a sui t abl e connect i on.

( 1)   Car r i age or  Suppor t i ng El ement :   Rol l er s f or  car r i age or  
suppor t i ng el ement  shal l  be of  heat - t r eat ed cast - i r on,  or  heat  
t r eat ed wr ought  st eel  wi t h a Br i nel l  har dness of  100 t o 120.  Axl es 
shal l  be mount ed on r ol l er  bear i ng or  bal l  bear i ng assembl i es.   
Bear i ngs shal l  have a r at ed- l i f e expect ancy ( L- 10)  of  40, 000 hour s 
based on t he ABMA 11 St andar ds when oper at i ng under  t he nor mal  
cont i nuous oper at i ng l oad.  Fl ush bal l - check gr ease f i t t i ngs shal l  
be pr ovi ded f or  al l  poi nt s needi ng gr ease l ubr i cat i on.   Wher e r ai l  
or  t r ack does not  have means of  pr event i ng l at er al  movement  such 
beams shal l  be i ncor por at ed i nt o t he car r i age or  suppor t i ng 
el ement  t hr ough hor i zont al  r ol l er s or  ot her  sui t abl e met hod.

( 2)   Scr aper s and Scr aper  Suppor t s:   Adj ust abl e scr aper  bl ades shal l  
be pr ovi ded and shal l  be desi gned t o cont i nuousl y scr ape t he 
sur f aces of  t he set t l i ng t ank as t he col l ect or  assembl y t r aver ses 
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t he l engt h of  t he t ank.   The bl ades shal l  be of  chl or opr ene 
r ubber .   Cr oss br aci ng or  ot her  sui t abl e member s shal l  be pr ovi ded 
t o pr oper l y suppor t  t he scr aper  bl ades.

( 3)   Ver t i cal  connect i ng member  shal l  be of  suf f i c i ent  s i ze t o suppor t  
t he scr aper s and scr aper  suppor t s.   Wher e t he t r avel i ng 
r eci pr ocat i ng t ype col l ect or  i s  desi gned t o cont i nuousl y col l ect  
set t l ed s l udge t he ai r  l i f t  pump shal l  be an i nt egr al  par t  of  t he 
s l udge col l ect or  assembl y and t he assembl y shal l  be desi gned 
speci f i cal l y  f or  t hi s pur pose.  Wher e ai r  l i f t  di schar ge pi pi ng 
exer t s l ever age on t he col l ect or  assembl y,  a count er wei ght  shal l  
be pr ovi ded t o keep t he ent i r e assembl y ver t i cal l y  al i gned.

( 4)   Ai r  Suppl y Hose:   Ai r  f or  ai r  l i f t  shal l  be suppl i ed by a 
sui t abl e hose of  suf f i c i ent  l engt h and di amet er .   Pl acement  of  
hose shal l  be such t hat  t her e wi l l  be no i nt er f er ence bet ween t he 
hose and any ot her  el ement  i n t he t ank.

2. 8. 3. 3   Rot at i ng Type Sl udge Col l ect or s

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aphs t her et o 
f or  pl ant s bel ow 1. 31 L/ s 0, 000 GPD Capaci t y.   For  
pl ant s bel ow 0. 66 L/ s 5, 000 GPD capaci t y,  hopper  
bot t om onl y shoul d be speci f i ed f or  set t l i ng t anks.   
For  pl ant s above 4. 38 L/ s 100, 000 GPD capaci t y,  
mechani cal  s l udge col l ect or s onl y shoul d be used i n 
set t l i ng t anks.   For  pl ant s bet ween 0. 66 L/ s and 
4. 38 L/ s 15, 000 and 100, 000 GPD capaci t y,  ei t her  
hopper  bot t om or  mechani cal  s l udge col l ect or  shoul d 
be al l owed as a Cont r act or ' s opt i on.   However ,  of  
t he var i ous t ypes of  mechani cal  s l udge col l ect or s,  
r ot at i ng s l udge col l ect or s appear  t o be avai l abl e 
f or  pl ant s of  1. 31 L/ s 30, 000 GPD and above;  
chai n- and- f l i ght ,  1. 75 L/ s 40, 000 GPD and above;  
t r avel i ng r eci pr ocat i ng t ype,  0. 66 L/ s 15, 000 GPD 
and above.

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

The sl udge col l ect or  shal l  be br i dge suppor t ed r ot ar y t ype desi gned t o move 
set t l ed s l udge t o a cent er  s l udge hopper .   The equi pment  shal l  i ncl ude a 
dr i ve assembl y,  a s l udge col l ect or  assembl y suppor t i ng br i dge,  and over l oad 
al ar m syst em.

**************************************************************************
NOTE:   I nser t  r equi r ed l oads.   On t he pr oj ect  
dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.
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6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

a.   Desi gn:   The mechani sm shal l  be desi gned t o have a mi ni mum cont i nuous 
out put  t or que r at i ng of  2710 j oul es 2, 000 f oot  pounds and t o r ot at e at  
a const ant  speed t o pr oduce a per i pher al  speed of  31 t o 51 mm per  second
 6 t o 10 f pm.   The r ot at i ng mechani sm and i t s component  par t s shal l  be 
desi gned,  wi t h a mi ni mum f act or  of  saf et y of  4,  t o wi t hst and al l  
s t r uct ur al  and mechani cal  st r esses br ought  about  by t he f ol l owi ng 
l oadi ngs:  cont i nuous out put  r at ed t or que l oad,  dead l oad,  wi nd l oad of  
[ _____] ,  [ i ce l oad of  [ _____] ] ,  and a l i ve l oad on t he access br i dge of  
2. 4 kPa 50 psf .   St r esses devel oped under  t he af or ement i oned l oads 
shal l  not  exceed t he al l owabl e st r esses conf or mi ng t o AI SC 360.   
Def l ect i on of  suppor t  br i dge under  maxi mum l oad shal l  not  exceed 1/ 360 
of  t he span.
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b.   Dr i ve Assembl y:   Dr i ve assembl y shal l  i ncl ude mot or ,  gear i ng,  bear i ngs,  
mai n bear i ng assembl y,  and chai n and bel t  dr i ves.   Dr i ve shal l  be 
ei t her  a s i ngl e wor m gear  r educt i on uni t ,  a doubl e wor m gear  r educt i on 
uni t ,  or  a wor m and spur  gear  r educt i on uni t ,  dr i ven by an el ect r i c  
mot or  t hr ough a speed r educer  or  by an el ect r i c  gear mot or .   Dr i ve mot or  
shal l  be c l ose- coupl ed t o or  on t he i nput  shaf t  of  t he gear  r educt i on 
uni t ,  except  t hat  r ol l er  chai n dr i ves or  V- bel t  dr i ves may be used 
bet ween t he dr i ve mot or  and gear  r educt i on uni t .   V- bel t  dr i ves wi l l  
not  be per mi t t ed di r ect l y on t he cent er  shaf t  whi ch r ot at es t he 
col l ect or  assembl y.   The equi pment  desi gn shal l  be such t hat  al l  gear s 
r un i n oi l  and al l  bear i ngs shal l  be oi l  or  gr ease l ubr i cat ed.   Gear  
cases shal l  be equi pped wi t h oi l  f i l l  por t ,  oi l  dr ai n l i ne and an oi l  
l evel  i ndi cat or  pi pe.   The desi gn of  each dr i ve assembl y shal l  be such 
as t o per mi t  sust ai ned oper at i on at  t he cont i nuous out put  t or que r at i ng 
wi t hout  excessi ve wear  and t o devel op t wi ce t he cont i nuous out put  
t or que r at i ng wi t hout  damage t o or  f ai l ur e of  t he dr i ve assembl y 
components.

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.   On 
t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.
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15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

( 1)   Dr i ve Assembl y Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  
encl osed,  hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  and 
conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age 
hor sepower  t o dr i ve t he equi pment  cont i nuousl y at  t he maxi mum l oad 
encount er ed under  any oper at i ng condi t i on wi t hout  over l oadi ng or  
exceedi ng t he namepl at e r at i ng of  t he mot or .  Mot or  shal l  be 
sui t abl e f or  oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  
Her t z ser vi ce.   Mot or  shal l  be pr ot ect ed agai nst  over l oad,  l ow 
vol t age,  and unbal anced vol t age.   Mot or  shal l  be di r ect l y 
connect ed t o t he speed r educer  t hr ough a f l exi bl e coupl i ng.

( 2)   Gear i ng:   The mai n gear  and wor m gear  assembl i es shal l  be 
encl osed i n a cast  i r on or  f abr i cat ed st eel  housi ng pr ovi ded wi t h 
f el t  dust  seal s.   Gear  assembl i es used i n speed r educer s or  gear ed 
mot or s shal l  conf or m t o AGMA ser v i ce c l assi f i cat i on I I .   Gear s 
used i n t he dr i ve assembl y shal l  conf or m t o t he appl i cabl e 
r equi r ement s of  t he f ol l owi ng st andar ds.

Spur  gear i ng and hel i cal  gear i ng:  AGMA 908, ANSI / AGMA 2001, 
ANSI / AGMA 2004, ANSI / AGMA 6113 ANSI / AGMA 6013, ASTM A48/ A48M, 
ASTM A536

Wor m gear i ng:   ASTM A536

The mai n i nt er nal  or  ext er nal  spur  gear  shal l  be of  hi gh t est  
modul ar  cast  i r on,  heat  t r eat ed al l oy cast  st eel  or  heat  t r eat ed 
f or ged st eel ;  pi ni on shal l  be of  heat  t r eat ed al l oy st eel  or  heat  
t r eat ed f or ged st eel .   Wor m gear  shal l  be of  cast  br onze or  
hi gh- t est  cast  i r on;  wor m shal l  be har dened gr ound al l oy st eel  or  
hi gh- t est  heat  t r eat ed cast  i r on.   The mai n i nt er nal  or  ext er nal  
spur  gear  shal l  have an endur ance and st r engt h r at i ng of  1, 000, 000 
cycles.

( 3)   Bear i ngs:   Al l  bear i ngs i ncor por at ed wi t hi n t he dr i ve assembl y 
shal l  be of  t he ant i - f r i c t i on t ype and conf or m t o t he f ol l owi ng 
mi ni mum schedul e of  r at ed- l i f e expect ancy ( L- 10)  based on t he 
ABMA 11 St andar ds when oper at i ng at  t he nor mal  cont i nuous t or que 
r at i ng of  t he col l ect or :
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Wor m and wheel  gear box bear i ngs:   L10- 100, 000 hour s

Gear ed mot or  ( di r ect  dr i ve) :   L10- 100, 000 hour s

I nt er medi at e hel i cal  and spur  gear box bear i ngs:   L10-  17, 000 hour s

Gear ed mot or  ( i n di r ect - dr i ve) :   L10-  17, 000 hour s

( 4)   Mai n Bear i ng Assembl y:   The mai n bear i ng assembl y shal l  i ncl ude 
t he ar r angement  of  bear i ngs on whi ch t he col l ect or  assembl y i s 
mount ed f or  suppor t  and al i gnment .   The assembl y shal l  be desi gned 
f or  t he r adi al  and axi al  l oads i mposed by t he dr i ve assembl y and 
t he s l udge col l ect or  assembl y.  Bear i ngs shal l  r un i n an oi l  bat h 
or  shal l  be gr ease l ubr i cat ed.   The desi gn of  t he mai n bear i ng 
assembl y shal l  per mi t  t he r epl acement  of  t he bal l s  or  r ol l er s,  or  
t he st eel  l i ner s,  or  t he compl et e bear i ng uni t .   Bear i ng r aceway 
mat er i al  shal l  have adequat e st r engt h t o wi t hst and al l  r adi al  and 
axi al  l oads and shal l  have a mi ni mum Br i nel l  har dness of  250.   The 
assembl y may i ncor por at e an addi t i onal  submer ged spl i t - case,  
wat er - l ubr i cat ed bot t om gui de bear i ng wher e manuf act ur er ' s desi gn 
necessi t at es use of  bot t om gui de bear i ng.

( 5)   Chai n and Bel t  Dr i ves:   Chai n or  bel t  dr i ves i ncor por at ed i n t he 
dr i ve assembl y shal l  be desi gned wi t h a mi ni mum f act or  of  saf et y 
of  5 as appl i ed t o t he ul t i mat e br eaki ng or  t r ansmi ssi on st r engt h 
of  t he chai n or  bel t  wi t h r espect  t o l oads t r ansmi t t ed at  t wi ce 
t he cont i nuous out put  t or que r at i ng of  t he uni t .   Rol l er  chai n and 
spr ocket s or  V- bel t  and pul l eys shal l  be encl osed i n a 
weat her pr oof  f abr i cat ed st eel  or  f i ber gl ass guar d pr ovi ded wi t h 
ser vi ce openi ngs.   Chai ns shal l  be of  t he st eel  r ol l er  t ype.   
Spr ocket s shal l  be hi gh t est  cast - i r on conf or mi ng t oASTM A48/ A48M, 
Cl ass 40,  cast  i n a chi l l  and shal l  have a Br i nel l  har dness of  not  
l ess t han 360 wi t h a chi l l  dept h of  not  l ess t han 5 mm 3/ 16 i nch.   
Spr ocket  t eet h shal l  be accur at el y gr ound t o f i t  t he chai n.   
V- bel t s shal l  be r ayon cor ded wi t h heat  and oi l  r esi st i ng r ubber  
cover i ng.  Mot or  posi t i on of  V- bel t  dr i ves shal l  be adj ust abl e t o 
i ncr ease or  decr ease bel t  t ensi on.   The dr i ve spr ocket  keyed on 
t he out put  shaf t  of  t he speed r educer  shal l  be br onze wi t h a 
gr ease- l ubr i cat ed br onze busi ng and pr ovi ded wi t h shear  pi n 
over l oad pr ot ect i on.   A chai n t i ght ener  shal l  be pr ovi ded t o 
adj ust  and t i ght en t he chai n.

c.   Sl udge Col l ect or  Assembl y:   Assembl y shal l  i nc l ude scr aper  ar ms,  
scr aper  bl ades,  and cent er  shaf t .   Col l ect or  assembl y shal l  have 
scr aper  bl ades ar r anged t o move set t l ed s l udge t o a cent r al l y  l ocat ed 
s l udge hopper .

( 1)   Scr aper  Ar ms:   Scr aper  ar ms shal l  be of  st r uct ur al  st eel  shapes 
suppor t ed by st eel  guy wi r es and/ or  st eel  t i e r ods.  Scr aper  bl ades 
shal l  be st eel  pl at e,  mi ni mum t hi ckness 6 mm 1/ 4 i nch.

( 2)   Scr aper  Bl ades:   Scr aper  bl ades shal l  be st eel  pl at e,  mi ni mum 
t hi ckness 6 mm 1/ 4 i nch.   Br ass scr aper s,  mi ni mum t hi ckness 3 mm 
1/ 8 i nch,  shal l  be secur ed t o t he scr aper  bl ades by br ass bol t s 
wi t h br ass nut s.   Scr aper s shal l  be adj ust abl e f or  50 mm 2 i nches 
i n t he ver t i cal  pl ane.   A scr aper  bl ade shal l  al so be pr ovi ded t o 
scr ape t he s l udge hopper .

( 3)   Cent er  Shaf t :   Cent er  shaf t  shal l  be a sol i d st eel  shaf t  or  st eel  
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pi pe conf or mi ng t o ASTM A53/ A53M,  Schedul e 40.   St eel  pi pe shal l  
have sol i d shaf t  st ub ends or  machi ned f l ange at  t he t op and st eel  
cap or  pl ug at  t he bot t om.   Scr aper  ar ms shal l  be connect ed t o t he 
cent er  shaf t  by wel ded and/ or  bol t ed connect i ons.

d.   Suppor t i ng Br i dge:   Suppor t i ng br i dge shal l  be t he br i dge spanni ng t he 
set t l i ng t ank and suppor t i ng t he ent i r e r ot at i ng t ype s l udge 
col l ect or .   Suppor t i ng br i dge shal l  i ncl ude t wo st r uct ur al  st eel  beams 
and br aces of  suf f i c i ent  dept h and t hi ckness t o suppor t  t he ent i r e 
r ot at i ng s l udge col l ect or  wi t hi n t he speci f i ed maxi mum al l owabl e 
deflection.

e.   Over l oad Al ar m Syst em:   Over l oad al ar m syst em shal l  be a wat er pr oof  
t or que act uat ed over l oad uni t  or  i ndi cat i ng ammet er  over l oad uni t  
desi gned t o i ndi cat e t he l oad on t he mechani sm at  al l  t i mes and t o 
sound an al ar m i n case of  i mpendi ng excessi ve l oad,  and t o st op t he 
mechani sm when such l oad i s r eached.   The over l oad al ar m shal l  i ncl ude 
an i ndust r i al  t ype hor n,  r el ay,  and r eset  but t on i n a weat her pr oof  
met al  housi ng wi t h a r emovabl e gasket ed cover .   The hor n shal l  be 
const r uct ed of  cor r osi on- r esi st i ng mat er i al  and shal l  be sui t abl e f or  
r emot e mount i ng.   A shut of f  swi t ch,  NEMA Type 2,  shal l  be pr ovi ded f or  
t he hor n.

2. 9   ACCESSORIES

2. 9. 1   Scale

**************************************************************************
NOTE:   I nser t  " t wo"  f or  pl ant s of  11 L/ s 250, 000 GPD 
capaci t y and l ess;  and " t hr ee"  f or  pl ant s above 11 
L/ s 250, 000 GPD.

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

Scal e shal l  be beam i ndi cat i ng f l oor  t ype por t abl e pl at f or m scal e wi t h a 
capaci t y of  not  l ess t han 450 kg 1, 000 l b.   Scal e shal l  i ncl ude a wei gh 
beam mount ed on a met al  pi l l ar  at t ached t o a f r ame.   The scal e shal l  be 
pr ovi ded wi t h f our  met al  wheel s.   Pl at f or m shal l  be of  adequat e s i ze t o 
accommodat e 68 kg 150- l b cyl i nder s of  chl or i ne.

2. 9. 2   Chl or i ne Gas Mani f ol d

Chl or i ne gas mani f ol d shal l  be of  a mat er i al  r esi st ant  t o chl or i ne and 
sui t abl e f or  t he wor ki ng pr essur e i nvol ved.

2. 9. 3   Fl exi bl e Connect or

Fl exi bl e connect or  bet ween chl or i ne gas mani f ol d and t he chl or i nat or  shal l  
be ext r a- heavy Type K seaml ess copper  t ube conf or mi ng t o ASTM B88M ASTM B88.

2. 9. 4   Wat er  Pi pi ng

Wat er  pi pi ng shal l  be schedul e 80 PVC pi pi ng wi t h sol vent  wel ded j oi nt s.  
Gat e val ve and check val ve conf or mi ng t o MSS SP- 80 and a Y- pat t er n br ass or  
st ai nl ess st eel  st r ai ner  shal l  be pr ovi ded.

2. 9. 5   Sol ut i on Pi pi ng

Sol ut i on pi pi ng f r om chl or i nat or  t o di f f user  shal l  be f l exi bl e pol yet hyl ene 
pi pe,  chl or i ne sol ut i on hose,  r i gi d pol yvi nyl chl or i de ( PVC)  pi pe,  or  r i gi d 
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acr yl oni t r i l e- but adi ene- st yr ene ( ABS)  pi pe.

2. 9. 6   Vent  Tubi ng

Vent  t ubi ng shal l  be any el ast omer  or  pl ast i c t ubi ng r esi st ant  t o chl or i ne 
or  chl or i ne sol ut i ons.   Any ot her  mat er i al  havi ng qual i t i es accept abl e f or  
such use may be subst i t ut ed i n pl ace of  t he el ast omer  or  pl ast i c t ubi ng.   
Vent  l i ne shal l  be s l oped cont i nuousl y downwar d t o out s i de of  housi ng 
wi t hout  di ps or  sags.   I nsect  scr een shal l  be pr ovi ded at  end of  l i ne.

2. 9. 7   Si gnal  Tubi ng

Si gnal  t ubi ng shal l  be Type K sof t  copper  t ubi ng.

2. 9. 8   Diffuser

Di f f user  shal l  be of  r i gi d PVC or  ABS pi pe r esi st ant  t o chl or i ne sol ut i on.  
The di f f user  shal l  be per f or at ed and of  t he open channel  t ype and shal l  be 
f ast ened at  each end t o t he t ank wal l  near  t he bot t om i n t he f l ow st r eam of  
t he i nf l uent  t o t he chl or i ne cont act  t ank.

2. 9. 9   Housing

The chl or i nat or  scal e,  pi pi ng,  and cont r ol s shal l  be encl osed i n a 
weat her pr oof  housi ng const r uct ed of  0. 9 mm 20 gage met al  wi t h mi ni mum 25 mm 
one i nch i nsul at i on.   Ful l  access door  shal l  be pr ovi ded f or  easy access t o 
equi pment .   The housi ng shal l  be mount ed on t op of  t r eat ment  pl ant  or  on a 
concr et e pad adj acent  t o t he chl or i ne cont act  t ank whi ch shal l  pr oj ect  not  
l ess t han 150 mm 6 i nches beyond out s i de f ace of  housi ng.   A 
t her most at i cal l y  cont r ol l ed space heat er  shal l  be pr ovi ded wi t hi n t he 
housi ng t o mai nt ai n a t emper at ur e of  21 degr ees C 70 degr ees F.

2. 10   PIPING

2. 10. 1   Pi pi ng Syst ems

2. 10. 1. 1   Ai r  Pi pi ng

Ai r  pi pi ng shal l  i ncl ude al l  pi pi ng f r om t he bl ower s t o t he di f f user s and 
ai r  l i f t  pumps.   Ai r  suppl y pi pi ng f r om bl ower s t o header  shal l  be bl ack 
st eel  pi pi ng.   Pr i mar y ai r  header  shal l  be bl ack st eel  or  bl ack st eel  
r ect angul ar  sect i on.   Dr op pi pi ng shal l  be bl ack st eel .   Feeder  pi pi ng 
shal l  be bl ack st eel  or  al umi num.   Ai r  l i f t  pump ai r  suppl y pi pi ng shal l  be 
bl ack st eel .   Gat e val ves shal l  be pr ovi ded i n ai r  pi pi ng br anches f r om ai r  
mai n when ser vi ng t wo or  mor e ai r  di f f user  dr op pi pes;  gat e val ves shal l  be 
pr ovi ded as bl ow- of f  val ves f or  ai r  mai ns.

2. 10. 1. 2   Sl udge Ret ur n,  Wast e Sl udge and Scum Ret ur n Pi pi ng

Pi pi ng shal l  be bl ack st eel .   Gat e val ves shal l  be pr ovi ded on ai r  l i f t  
di schar ge pi pi ng bet ween t he ai r  l i f t  di schar ge r i ser  and t he ai r  
separ at or .   Gat e val ves,  gl obe val ves,  or  pl ug val ves shal l  be pr ovi ded i n 
br anch pi pi ng f or  r et ur n s l udge and wast e s l udge l i nes when separ at e r et ur n 
s l udge and wast e s l udge pumps ar e not  used.   A hose bi bb shal l  be pr ovi ded 
i n wast e s l udge pi pi ng.

2. 10. 1. 3   Fr ot h Cont r ol  Syst em Pi pi ng

Pi pi ng shal l  be bl ack st eel .   Gat e val ves shal l  be pr ovi ded i n suct i on and 

SECTI ON 46 07 53. 13  Page 58



di schar ge pi pi ng t o f r ot h cont r ol  pump and i n t he f r ot h cont r ol  mai n l i ne 
pi pi ng i mmedi at el y adj acent  t o t he hose bi bb br anch on t he downst r eam si de.

2. 10. 1. 4   Mi scel l aneous Pi pi ng

**************************************************************************
NOTE:   Del et e t hi r d sent ence when st eel  pl ant  onl y 
i s  r equi r ed.   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
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capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

Thi s speci f i cat i on i s st r uct ur ed f or  st eel  pl ant  
onl y,  concr et e pl ant  onl y,  or  st eel  or  concr et e 
pl ant  at  t he Cont r act or ' s opt i on.   Among t he f act or s 
t o be consi der ed ar e i ni t i al  cost ,  mai nt enance 
cost s,  l i f e expect ancy,  and possi bl e need f or  
r el ocat i on dur i ng per i od of  usef ul  l i f e.   St eel  
pl ant  i s  gener al l y  mor e economi cal  i n f i r st  cost  
t han concr et e pl ant ;  however ,  mai nt enance cost s may 
be hi gher .   Concr et e pl ant  woul d have a hi gher  l i f e 
expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  st eel  
pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e pl ant  
i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

I nl et  pi pi ng shal l  be of  st eel  shal l  be wel ded t o aer at i on t ank wal l  of  
st eel  pl ant .   I t  shal l  have a f l anged 862 kPa 125 psi  ASME B16. 1 connect i on 
t o i ncomi ng sewer  l i ne.   [ I nl et  pi pi ng f or  concr et e aer at i on t anks shal l  be 
pr ovi ded i n s l eeve i n wal l  and connect ed t o i ncomi ng sewer  by means of  a 
gr out  r i ng] .   Tank dr ai n or  dewat er i ng pi pi ng shal l  be bl ack st eel  or  cast  
i r on.   Gat e val ves or  shear  gat es shal l  be pr ovi ded f or  t ank dr ai n or  
dewat er i ng pi pi ng.

2. 10. 2   Pi pi ng Syst em Mat er i al s

2. 10. 2. 1   St eel  Pi pi ng

St eel  pi pe f or  s i zes 100 mm 4 i nch di amet er  and smal l er  shal l  be st andar d 
wei ght  z i nc- coat ed st eel  pi pe conf or mi ng t o ASTM A53/ A53M,  wi t h f i t t i ngs of  
cast  i r on conf or mi ng t o ASME B16. 4,  Type I I .   St eel  pi pe f or  s i zes 125 mm 5 
i nch di amet er  and l ar ger  shal l  be seaml ess or  el ect r i c- r esi st ance wel ded,  
st andar d- wei ght ,  bl ack st eel  pi pe conf or mi ng t o ASTM A53/ A53M,  Gr ade B.  
Joi nt s f or  pi pes s i zes 50 mm 2 i nchdi amet er  and smal l er  shal l  be scr ewed 
j oi nt s.   Joi nt s f or  pi pe s i zes 63 mm 2 1/ 2 i nch t hr ough 100 mm 4 i nch 
di amet er  shal l  be scr ewed or  f l anged.   Fl anges shal l  conf or m t o,  ASME B16. 5, 
or AWWA C207.   Bol t s and nut s f or  f l anged connect i ons shal l  conf or m t o t he 
r equi r ement s speci f i ed i n AWWA C207.   Gasket s shal l  be pl ai n r ubber  gasket s 
3 mm 1/ 8 i nch t hi ck.

2. 10. 2. 2   Cast  I r on Pi pi ng

Cast  i r on pi pi ng shal l  be st andar d commer ci al  gr ade cast  i r on pr essur e pi pe 
and f i t t i ngs shal l  be sui t abl e f or  t he pur pose.

2. 10. 2. 3   Valves

a.   Gat e Val ves:   Gat e val ves 50 mm 2 i nches and smal l er  shal l  have 
t hr eaded ends and shal l  conf or m t o MSS SP- 80;  gat e val ves 63 mm and 75 
mm 2 1/ 2 and 3 i nches i n s i ze shal l  have f l anged ends and shal l  conf or m 
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to MSS SP- 70 or  MSS SP- 80;  gat e val ves 100 mm 4 i nches and l ar ger  shal l  
have f l anged ends and shal l  conf or m t o MSS SP- 70.   Val ves shal l  be 
r i s i ng st em or  out s i de scr ew and yoke t ype.   Val ves f or  ai r  ser vi ce and 
f r ot h cont r ol  syst em shal l  be wedge or  doubl e di sc t ype.  Val ves f or  
s l udge ser vi ce shal l  be sol i d wedge t ype.

b.   Gl obe Val ves:   Gl obe val ves shal l  conf or m t o MSS SP- 80.

c.   Pl ug Val ves:   Pl ug val ves shal l  be l ubr i cat ed,  r egul ar  pat t er n t ype 
conf or mi ng t o MSS SP- 78 or  eccent r i c pl ug t ype conf or mi ng t o t he 
appl i cabl e r equi r ement s of  MSS SP- 78.

d.   Bal l  Val ves:   Bal l  val ves shal l  conf or m t o MSS SP- 72.

**************************************************************************
NOTE:   Del et e r ef er ence t o concr et e wal l  i n f i r st  
sent ence when st eel  pl ant  onl y i s  r equi r ed.

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

e.   Shear  Gat es:   Shear  gat es shal l  be f l ange f r ame t ype sui t abl e f or  
bol t i ng t o f l anged pi pe or  t o par t i t i on wal l  [ or  f or  set t i ng i n 
concr et e wal l ] .   Fr ame and di sc or  cover  shal l  be of  cast  i r on wi t h 
br onze seat i ng r i ngs i n bot h f r ame and di sc.   Hi nge pi n shal l  be 
br onze.   Seat i ng wedge( s)  shal l  be i nt egr al  wi t h t he f r ame or  bol t ed 
on.   Cont act  sur f aces bet ween f r ame and di sc or  cover  shal l  be machi ne 
f i ni shed.   Oper at i on shal l  be by means of  l i f t i ng handl e wi t h 
posi t i oni ng poi nt s.   Li f t i ng handl e shal l  be of  such l engt h as t o be 
accessi bl e f r om t he wal kway.

f .   Hose Bi bb:   Hose bi bb shal l  be of  al l - br ass const r uct i on and shal l  have 
19 mm 3/ 4 i nch hose t hr ead.

2. 10. 2. 4   Fl exi bl e Sl eeve- Type Mechani cal  Coupl i ngs

**************************************************************************
NOTE:   Mi ni mum number  of  bol t s f or  each pi pe s i ze 
shoul d be as f ol l ows:  75 mm 3 i nch,  3;  100 mm 4 i nch,  
4;  150 mm 6 i nch,  5;  200 mm 8 i nch.

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

Coupl i ngs shal l  be pr ovi ded i n f l anged pi pi ng wher e necessar y t o f aci l i t at e 
r emoval  of  pi pi ng sect i ons or  f or  ot her  use as necessar y f or  manuf act ur er ' s 
desi gn.   Coupl i ngs shal l  be desi gned t o coupl e pl ai n- end pi pi ng by 
compr essi on of  a r i ng gasket  at  each end of  t he adj oi ni ng pi pe sect i ons.  
The coupl i ng shal l  consi st  of  one mi ddl e r i ng f l ar ed or  bevel ed at  each end 
t o pr ovi de a gasket  seat ;  t wo f ol l ower  r i ngs;  t wo r esi l i ent  t aper ed r ubber  
gasket s;  and bol t s and nut s t o dr aw t he f ol l ower  r i ngs t owar d each ot her  t o 
compr ess t he gasket s.   The mi ddl e r i ng and t he f ol l ower  r i ngs shal l  be t r ue 
c i r cul ar  sect i ons f r ee f r om i r r egul ar i t i es,  f l at  spot s,  and sur f ace 
def ect s;  t he desi gn shal l  be such as t o pr ovi de f or  conf i nement  and 
compr essi on of  t he gasket s.   Mi ddl e r i ng shal l  be of  st eel  and t he f ol l ower  
r i ngs shal l  be of  st eel  or  mal l eabl e i r on.   Mal l eabl e i r on shal l  conf or m t o 
ASTM A47/ A47M.   St eel  shal l  have a st r engt h not  l ess t han t hat  of  t he 
pi pe.   Gasket s shal l  be desi gned f or  l ong l i f e and r esi st ance t o set  af t er  
i nst al l at i on and shal l  meet  t he appl i cabl e r equi r ement s speci f i ed f or  
gasket s f or  mechani cal  j oi nt  i n AWWA C111/ A21. 11.   Bol t s shal l  be 
t r ack- head t ype;  bol t s and nut s shal l  conf or m t o t he t ensi l e r equi r ement s 
of ASTM A307,  Gr ade A;  or  bol t s shal l  be r ound- head squar e- neck t ype 
conf or mi ng t o ASME B18. 5. 2. 1M and ASME B18. 5. 2. 2M wi t h hex nut s conf or mi ng 
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to ASME B18. 2. 2.  Bol t s shal l  be 16 mm 5/ 8 i nch i n di amet er ;  mi ni mum number  
of  bol t s f or  each coupl i ng shal l  be [ [ _____]  f or  [ _____]  mm i nch pi pe [ ,  
[ _____]  f or  [ _____]  mm i nch pi pe, ]  and [ _____]  f or  [ _____]  mm i nch pi pe] .   
Bol t  hol es i n f ol l ower  r i ngs shal l  be of  a shape t o hol d f ast  t he necks of  
t he bol t s used.   Sl eeve- t ype mechani cal  coupl i ngs shal l  not  be used as an 
opt i onal  met hod of  j oi nt i ng except  wher e pi pel i ne i s adequat el y anchor ed t o 
r esi st  t ensi on pul l  acr oss t he j oi nt .

2. 10. 2. 5   Hanger s and Suppor t s

Hanger s and suppor t s shal l  be of  st andar d desi gn wher e possi bl e and shal l  
be adequat e t o mai nt ai n t he suppor t ed l oad i n pr oper  posi t i on under  al l  
oper at i ng condi t i ons and shal l  be adj ust abl e spl i t  r i ng t ype suppor t ed by 
t hr eaded r ods hung f r om beam cl amps.   Hanger  r ods shal l  be 
machi ne- t hr eaded,  and based on r od di amet er .   For  pi pe under  100 mm 4 i nches,  
t he r ods shal l  be not  l ess t han 13 mm 1/ 2 i nch i n di amet er ;  f or  pi pe 100 mm 
4 i nches and above,  not  l ess t han 19 mm 3/ 4 i nch i n di amet er .   Pi pe saddl e 
suppor t s shal l  be adj ust abl e t ype wi t h pr ovi s i on f or  f i r m anchor age.   Wher e 
suppor t  i s  f r om t ank wal l s,  wel ded st eel  br acket s shal l  be pr ovi ded wi t h 
anchor  chai r .

2. 11   FLOW MEASURI NG EQUI PMENT

The ef f l uent  f l ow measur i ng equi pment  shal l  be V- not ch wei r  and f l owmet er .

2. 11. 1   V- Not ch Wei r

The V- not ch wei r  measur i ng channel  f or  measur i ng ef f l uent  of  pl ant  shal l  be 
made of  6 mm 1/ 4 i nch st eel  wi t h a st ai nl ess st eel  or  al umi num 1. 05 r ad 60 
degr ee V- not ch wei r  pl at e.   The not ch shal l  be cut  wi t h ext r eme accur acy 
and car e t o mai nt ai n shar p upst r eam edges and exact  cr oss sect i on,  t he 
downst r eam edge shal l  be bevel ed.   The upst r eam f ace of  t he wei r  pl at e 
shal l  be f l at  and smoot h;  any bol t s or  r i vet s used t o f ast en t he pl at e 
shal l  be count er sunk f l ush wi t h t he pl at e.   Bol t  hol es shal l  i ncl ude 
pr ovi s i on f or  adj ust ment  of  hei ght  and l evel .   The bot t om of  t he not ch 
shal l  be appr oxi mat el y 125 mm 5 i nches above t he f l oor  of  t he channel  and 
t he i nver t  of  t he channel  out l et .   The i nver t  of  t he i nl et  shal l  be at  t he 
same el evat i on as t he bot t om of  t he V- not ch.   A 250 mm 10 i nch l ong scal e 
f or  measur i ng t he wat er  dept h upst r eam of  t he wei r  shal l  be pr ovi ded and 
secur el y f ast ened i n t he channel .   Scal e shal l  be st ai nl ess st eel  wi t h 
baked- on enamel .   The channel  shal l  be r ect angul ar ,  and pr ovi ded wi t h a 
baf f l e and 50 mm 2 i nch dr ai n and pl ug.   I nl et  and out l et  connect i ons shal l  
be ASME B16. 1 200 mm,  862 kPa 8 i nch,  125 l b.   A f l ow char t  of  t he 1. 05 r ad 
60 degr ee V- not ch wei r  shal l  be f ur ni shed,  i ndi cat i ng f l ow i n L/ s t housand 
gal l ons per  day.   Capaci t y of  wei r  and channel  shal l  be not  l ess t han 
capaci t y of  pl ant  at  peak f l ows.

2. 11. 2   Fl ow Met er

**************************************************************************
NOTE:   Del et e " t r ansmi t t i ng"  when hypochl or i nat or  i s  
speci f i ed.   Hypochl or i nat or  shoul d be speci f i ed f or  
al l  pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
L/ s and 6. 57 L/ s 100, 000 GPD and 150, 000 GPD 
capaci t y ei t her  i s  sui t abl e.   Sel ect i on shoul d be 
made on basi s of  exi st i ng st at i on or  base pr act i ces,  
l ocal  avai l abi l i t y ,  and compar at i ve cost s.
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**************************************************************************

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o r ecor der  or  t o 
r ecor der - t ot al i zer - i ndi cat or .   A r ecor der - t ot al i zer -  
i ndi cat or  shoul d be speci f i ed i nst ead of  a r ecor der  
when i t  i s  necessar y t o keep r ecor ds of  t ot al  f l ow.

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

**************************************************************************
NOTE:   Del et e l ast  par t  of  f i r st  sent ence when 
hypochl or i nat or  i s  speci f i ed.

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

Fl ow met er  shal l  i ncl ude i n- st r eam f l oat  or  f l oat - and- cabl e mechani sm f or  
di f f er ent i al  measur ement  and a [ t r ansmi t t i ng]  [ r ecor der ]  
[ r ecor der - t ot al i zer - i ndi cat or ]  f or  l ocal  r ead- out  [ and f or  t r ansmi ssi on t o 
chlorinator].

2. 11. 2. 1   I n- St r eam Fl oat

The i n- st r eam f l oat  shal l  have a r ange of  f r om 5 t o 150 per cent  of  t he 
aver age f l ow t hr ough t he pl ant .   The measur i ng syst em shal l  i ncl ude a 
f l oat ,  f l oat  r od or  st ai nl ess st eel  bead cabl e,  t r ansf er  assembl y,  and cam 
mechani sm desi gned t o t r ansmi t  t he measur ement  t hr ough mechani cal  l i nkage 
or  t hr ough si gnal  t r ansmi ssi on of  t he i mpul se dur at i on t ype of  t he 
nul l - bal ance i nduct ance- br i dge t ype so as t o r esul t  i n uni f or ml y gr aduat ed 
uni t s of  f l ow.   The f l oat  shal l  be of  pl ast i c or  s t ai nl ess st eel  and t he 
f l oat  ar m shal l  be of  st ai nl ess st eel .   The f l oat  shal l  be pr ovi ded wi t h 
st ops t o pr event  over r angi ng and dampi ng,  and shal l  be equi pped wi t h a zer o 
adj ust ment .   Al l  mat er i al s of  const r uct i on shal l  be of  st andar d 
cor r osi on- r esi st i ng mat er i al s.   Accur acy shal l  be pl us or  mi nus 2 per cent  
of  act ual  r at e over  a 5 t o one r ange.

2. 11. 2. 2   Fl oat  and Cabl e

The f l oat  and cabl e shal l  have a r ange of  f r om 5 per cent  t o 150 per cent  of  
t he aver age f l ow t hr ough t he pl ant .   The cr est  l evel  shal l  be measur ed i n a 
st i l l i ng wel l .   The measur i ng syst em shal l  i ncl ude a f l oat ,  cabl e,  dr um,  
t r ansf er  gear  assembl y and cam mechani sm desi gned t o t r ansmi t  t he 
measur ement  t hr ough mechani cal  l i nkage or  t hr ough si gnal  t r ansmi ssi on of  
t he i mpul se dur at i on t ype of  t he nul l - bal ance i nduct ance- br i dge t ype so as 
t o r esul t  i n uni f or ml y gr aduat ed uni t s of  f l ow.   The f l oat  shal l  be of  
pol yest er ,  pol yst yr ene,  st ai nl ess st eel  or  copper ,  and be of  sui t abl e 
wei ght  and shape f or  t he i nt ended pur pose.   The cabl e shal l  be 
pl ast i c- coat ed mul t i - st r and st ai nl ess st eel ,  st ai nl ess st eel  beads or  
mul t i - st r and monel .   The dr um shal l  be gr ooved t o pr event  over l appi ng of  
t he cabl e.   The f l oat  and cabl e shal l  be pr ovi ded wi t h st ops t o pr event  
over r angi ng and a zer o adj ust ment .   Al l  mat er i al s of  const r uct i on shal l  be 
cor r osi on- r esi st i ng mat er i al s.   Pr ot ect i on t ubes f or  t he cabl es shal l  be 
pr ovi ded.   Accur acy shal l  be pl us or  mi nus 2 per cent  of  act ual  r at e over  a 
5 t o one r ange.

2. 11. 2. 3   [ Tr ansmi t t i ng]  Recor der

**************************************************************************
NOTE:   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
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Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

Hypochl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 
4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
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L/ s and 6. 57 L/ s 100, 000 GPD and 150, 000 GPD 
capaci t y ei t her  i s  sui t abl e.   Sel ect i on shoul d be 
made on basi s of  exi st i ng st at i on or  base pr act i ces,  
l ocal  avai l abi l i t y ,  and compar at i ve cost s.

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

**************************************************************************
NOTE:   Del et e par agr aph when r ecor der - t ot al i zer  
i ndi cat or  i s  needed.   A r ecor der - t ot al i zer - i ndi cat or  
shoul d be speci f i ed i nst ead of  a r ecor der  when i t  i s  
necessar y t o keep r ecor ds of  t ot al  f l ow.

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

**************************************************************************
NOTE:   Del et e " Tr ansmi t t i ng"  i n headi ng when 
hypochl or i nat or  i s  speci f i ed.

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

**************************************************************************
NOTE:   For  r ecor der  char t s,  use mont hl y char t s f or  
ext ended aer at i on t ype pl ant s 0. 88 L/ s 20, 000 GPD 
and bel ow and f or  pl ant s i n r emot e l ocat i ons.   Use 
weekl y char t s f or  ext ended aer at i on t ype and st ep 
aer at i on t ype above 0. 88 L/ s 20, 000 GPD capaci t y 
t hr ough 6. 60 L/ s 150, 000 GPD capaci t y.   Use dai l y 
char t s f or  ext ended aer at i on t ype and st ep aer at i on 
t ype above 6. 60 L/ s 150, 000 GPD capaci t y,  and f or  
al l  compl et e mi x i ng t ype pl ant s.

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

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

**************************************************************************
NOTE:   Del et e r equi r ement s f or  s i gnal  t r ansmi ssi on 
t o t he chl or i nat or  when hypochl or i nat or  i s  speci f i ed.

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

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

The [ t r ansmi t t i ng]  r ecor der  shal l  r ead i n l i t er s per  second t housands of  
gal l ons per  day i n uni f or ml y gr aduat ed uni t s and shal l  have a r ange of  f r om 
5 t o 150 per cent  of  t he aver age f l ow t hr ough t he pl ant .   The char t  shal l  be 
v i s i bl e t hr ough a shat t er pr oof  c l ear  wi ndow.   I nt er nal  movement s wi t hi n t he 
i nst r ument  shal l  i n no way i nt er f er e wi t h t aki ng of  t he di f f er ent i al  
measur ement .   The mechani sm shal l  not  be af f ect ed by t he i nt ended end use 
envi r onment .   The char t  shal l  be 250 or  300 mm 10 or  12 i nches i n di amet er  
and shal l  r ot at e once [ dai l y]  [ weekl y]  [ mont hl y] .   The char t  shal l  be 
dr i ven by a synchr onous mot or  sui t abl e f or  oper at i on on [ _____]  vol t ,  
[ _____]  phase,  [ _____]  Her t z ser v i ce.   [ The si gnal  t r ansmi ssi on t o t he 
chl or i nat or  shal l  be i mpul se dur at i on t ype or  mi l l i amper e di r ect  cur r ent  
anal og s i gnal  t ype.   Al l  t r ansmi ssi on shal l  be act uat ed by t he out put  
mot i on of  t he met er .   Power  shal l  be [ _____]  vol t ,  [ _____]  Her t z ser vi ce. ]   
The case shal l  be al umi num,  f i ber gl ass,  or  pai nt ed st eel  and par t  of  wi t h 
t he met er .   The uni t  shal l  be weat her pr oof ,  equi pped wi t h a seal ed door  f or  
access t o t he mechani sm,  and desi gned t o pr event  t he accumul at i on of  
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moi st ur e or  f og i nsi de t he case.   A sui t abl e mount i ng st and shal l  be 
provided.

2. 11. 2. 4   [ Tr ansmi t t i ng]  Recor der - Tot al i zer - I ndi cat or

**************************************************************************
NOTE:   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.
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20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

Hypochl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 
4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
L/ s and 6. 57 L/ s 100, 000 GPD and 150, 000 GPD 
capaci t y ei t her  i s  sui t abl e.   Sel ect i on shoul d be 
made on basi s of  exi st i ng st at i on or  base pr act i ces,  
l ocal  avai l abi l i t y ,  and compar at i ve cost s.

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

**************************************************************************
NOTE:   Del et e " Tr ansmi t t i ng"  i n headi ng when 
hypochl or i nat or  i s  speci f i ed.

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

**************************************************************************
NOTE:   For  r ecor der  char t s,  use mont hl y char t s f or  
ext ended aer at i on t ype pl ant s 0. 88 L/ s 20, 000 GPD 
and bel ow and f or  pl ant s i n r emot e l ocat i ons.   Use 
weekl y char t s f or  ext ended aer at i on t ype and st ep 
aer at i on t ype above 0. 88 L/ s 20, 000 GPD capaci t y 
t hr ough 6. 60 L/ s 150, 000 GPD capaci t y.   Use dai l y 
char t s f or  ext ended aer at i on t ype and st ep aer at i on 
t ype above 6. 60 L/ s 150, 000 GPD capaci t y,  and f or  
al l  compl et e mi x i ng t ype pl ant s.

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

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

**************************************************************************
NOTE:   Del et e r equi r ement s f or  s i gnal  t r ansmi ssi on 
t o t he chl or i nat or  when hypochl or i nat or  i s  speci f i ed.

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

The [ t r ansmi t t i ng]  r ecor der - t ot al i zer - i ndi cat or  shal l  combi ne t he f unct i ons 
of  r ecor di ng,  t ot al i z i ng i ndi cat i ng wi t hi n one case;  shal l  r ead i n l i t er s 
per  second t housands of  gal l ons per  day i n uni f or ml y gr aduat ed uni t s;  and 
shal l  have a r ange of  f r om 5 t o 150 per cent  of  t he aver age f l ow t hr ough t he 
pl ant .   The char t ,  t ot al i zer  r ead- out ,  and i ndi cat or  scal e shal l  be v i s i bl e 
t hr ough a shat t er pr oof  c l ear  wi ndow( s) .   I nt er nal  movement s wi t hi n t he 
i nst r ument  shal l  i n no way i nt er f er e wi t h t aki ng of  t he di f f er ent i al  
measur ement .   The mechani sm shal l  not  be af f ect ed by t he i nt ended end use 
envi r onment .   The char t  shal l  be 250 or  300 mm 10 or  12 i nches i n di amet er  
and shal l  r ot at e once [ dai l y]  [ weekl y]  [ mont hl y] .   The char t  dr i ve shal l  be 
dr i ven by a synchr onous mot or  sui t abl e f or  oper at i on on [ _____]  vol t ,  
[ _____]  phase,  [ _____]  Her t z ser v i ce.   Tot al i zer  shal l  r ead t he t ot al  f l ow 
i n t housand l i t er  t housand gal l on uni t s usi ng onl y a whol e power  of  10 
mul t i pl i er .   [ The si gnal  t r ansmi ssi on t o t he chl or i nat or  shal l  be i mpul se 
dur at i on t ype or  mi l l i amper e di r ect  cur r ent  anal og s i gnal  t ype.   Al l  
t r ansmi ssi on shal l  be act uat ed by t he out put  mot i on met er .   Power  shal l  be 
[ _____]  vol t ,  [ _____]  Her t z ser vi ce. ]   The case shal l  be al umi num,  
f i ber gl ass,  or  pai nt ed st eel  and par t  of  t he met er .   The uni t  shal l  be 
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weat her pr oof  equi pped wi t h a seal ed door  f or  access t o t he mechani sm,  and 
desi gned t o pr event  t he accumul at i on of  moi st ur e or  f og i nsi de t he case.   A 
sui t abl e mount i ng st and shal l  be pr ovi ded.

2. 11. 2. 5   Char t s f or  Recor der

One year ' s suppl y of  char t s and i nk shal l  be f ur ni shed f or  r ecor der .

2. 12   ELECTRI CAL CONTROL SYSTEM COMPONENTS

2. 12. 1   General

**************************************************************************
NOTE:   Speci f y out door  t ype encl osur e except  when 
encl osur e wi l l  be l ocat ed i n a bui l di ng.

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

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.   On 
t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
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collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

The syst em shal l  i ncl ude encl osur e;  mai n and br anch ci r cui t  br eaker s;  
st ar t er s,  cont act or s,  and r eset  but t ons;  sel ect or  swi t ches,  push but t ons,  
and pi l ot  l i ght s;  c i r cui t  cont r ol  i t ems f or  el ect r i cal  cont r ol  of  t he 
var i ous pl ant  component s;  and al l  necessar y wi r i ng and t ubi ng.   El ect r i cal  
cont r ol  syst em shal l  be i n accor dance wi t h NEMA I CS 1.   Desi gn,  f abr i cat i on 
and i nst al l at i on of  al l  el ect r i cal  component s shal l  be i n accor dance wi t h 
r equi r ement s of  NFPA 70.   El ect r i cal  cont r ol s shal l  be mount ed i n [ out door  
weat her pr oof  encl osur e,  NEMA 3R]  [ i ndoor  encl osur e,  NEMA 1 OR NEMA 12] .   
Encl osur e shal l  be di v i ded i nt o compar t ment s.  Compar t ment  f or  t i me cl ock 
and t i mer s shal l  be separ at e and i sol at ed f r om t hat  housi ng ot her  
el ect r i cal  component s,  except  t hat  l i ght i ng c i r cui t  br eaker  may be i ncl uded 
t her ei n.   El ect r i cal  cont r ol s shal l  be wi r ed so t hat  t he var i ous i t ems of  
pl ant  equi pment  can be oper at ed ei t her  manual l y and/ or  aut omat i cal l y  t o 
achi eve t he sequence of  oper at i on speci f i ed her ei naf t er .   Al l  el ect r i cal  
cont r ol  syst em component s shal l  be compl et el y wi r ed and mount ed i n t he 
encl osur e at  t he manuf act ur er ' s pl ant  and t est ed pr i or  t o shi pment  f r om t he 
f act or y.   The el ect r i c  ser vi ce avai l abl e i s [ _____]  vol t ,  [ _____]  phase,  
[ _____]  Her t z,  [ _____]  wi r e.   Al l  push but t ons,  sel ect or  swi t ches,  and 
i ndi cat i ng l i ght s shal l  be i nst al l ed on t he out s i de of  t he door ( s) ,  
pr oper l y i dent i f i ed wi t h l ami nat ed phenol i c name pl at es.   Al l  component s on 
out s i de of  encl osur e and on i nt er nal  panel s shal l  be i dent i f i ed by engr aved 
l ami nat ed phenol i c l egend pl at es.

2. 12. 2   Sequence of  Oper at i on

The el ect r i cal  cont r ol  syst em and i t s component s shal l  be desi gned and 
i nt er connect ed as t o per f or m t he f ol l owi ng aut omat i c f unct i ons:

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

**************************************************************************
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a.   The 7- day pr ogr am t i mer  shal l  aut omat i cal l y  st ar t  and st op t he bl ower s 
[ commi nut or , ]  and f r ot h cont r ol  syst em pump.   A per cent age t i mer  shal l  
aut omat i cal l y  st ar t  and st op bl ower  mot or s.

b.   I f  oper at i ng l ead bl ower  shoul d st op,  st andby bl ower ,  act i ng i n 
r esponse t o set t i ng of  f ai l ur e t r ansf er  t i mer ,  shal l  aut omat i cal l y  
st ar t  and st ay i n oper at i on unt i l  such t i me as l ead bl ower  r et ur ns t o 
ser vi ce.   Range of  f ai l ur e t r ansf er  t i mer  shal l  be such as t o pr event  
t he t r ansf er  t o t he st andby syst em f r om such causes as moment ar y 
i nt er r upt i ons of  power ,  l oss of  power  and si mi l ar  mal f unct i ons.   A 
sel ect or  swi t ch shal l  be pr ovi ded t o al l ow manual  change i n t he 
l ead- st andby syst em.   Pr essur e swi t ches i n t he mot or  cont r ol  c i r cui t  
shal l  be ar r anged t o cause t he syst em f ai l ur e t r ansf er  c i r cui t  t o 
oper at e when t her e i s a l ack of  or  l oss of  pr essur e due t o bel t  
s l i ppage or  br eakage,  or  ai r  l oss,  unt i l  such t i me as t he f aul t  i s  
cor r ect ed.   Hor n and war ni ng l i ght  al ar m ci r cui t s shal l  be ener gi zed t o 
i ndi cat e t hat  t he st andby syst em has r epl aced t he sel ect ed l ead bl ower  
i n oper at i on.

**************************************************************************
NOTE:   Del et e f i r st  sent ence or  second sent ence i n 
i t em ( c)  dependi ng on whet her  chl or i nat or  or  
hypochl or i nat or  i s  speci f i ed.   Hypochl or i nat or  
shoul d be speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 
GPD capaci t y and bel ow.   Chl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD 
capaci t y and above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 
100, 000 GPD and 150, 000 GPD capaci t y ei t her  i s  
sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

c.   [ Chl or i nat or  shal l  be cont r ol l ed by t he f l ow met er  and shal l  s t ar t ,  
st op,  and pr opor t i onal l y r egul at e t he dosage i n r esponse t o s i gnal s 
t her e f r om] .   [ Hypochl or i nat or  shal l  s t ar t  and st op i n r esponse t o 
s i gnal s f r om l i qui d l evel  sensi ng pr obes. ]

d.   Ther most at  shal l  aut omat i cal l y  pl ace i nt o oper at i on equi pment  
aut omat i cal l y  t aken out  of  ser vi ce by t he 7- day t i mer  when t he out s i de 
ai r  t emper at ur e dr ops bel ow 0 degr ees C 32 degr ees F or  any ot her  
pr edet er mi ned t emper at ur e set t i ng.

e.   A per cent age t i mer  shal l  aut omat i cal l y  cont r ol  s l udge t r ansf er  pump,  
scum t r ansf er  pump,  and super nat ant  r et ur n pump.

f .   Fr ot h cont r ol  syst em pump shal l  be sui t abl y i nt er l ocked wi t h bl ower s so 
as t o aut omat i cal l y  st ar t  and st op i n par al l el  wi t h t he bl ower s.

2. 12. 3   El ect r i cal  Cont r ol  Syst em Encl osur e

**************************************************************************
NOTE:   Speci f y out door  t ype encl osur e except  when 
encl osur e wi l l  be l ocat ed i n a bui l di ng.

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

**************************************************************************
NOTE:   Use f i r st  opt i onal  wor di ng i n l ast  sent ence 
f or  out door  encl osur e and second opt i onal  wor ki ng 
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f or  i ndoor  encl osur e.
**************************************************************************

Encl osur e shal l  be [ a f r ee- st andi ng,  f l oor - mount ed t ype i ndoor  uni t ]  [ an 
out door  uni t  wi t h suppor t  l egs]  and shal l  be const r uct ed of  sheet  st eel .  
Scr eened vent i l at i ng openi ngs shal l  be i nst al l ed i n t he encl osur e.  
Encl osur e shal l  have r ubber - gasket ed door s pr ovi ded wi t h cont i nuous pi ano 
hi nge and cyl i nder  l ocki ng t ype door  l at ches.   Each door  shal l  be equi pped 
wi t h posi t i ve l ocki ng devi ce.   A copy of  t he ext er nal  wi r i ng connect i ons 
and a c i r cui t  br eaker  i ndex pr i nt  shal l  be secur ed t o t he i nsi de of  door .  
Cont r ol  panel  shal l  be mount ed on l egs f or med f r om st eel  or  angl e i r on 
wel ded t o t he bot t om of  t he encl osur e.   The l egs shal l  have bot t om pl at es 
dr i l l ed wi t h hol es f or  secur i ng t he panel  t o [ t ank pl at f or m or  concr et e 
pad]  [ concr et e f l oor ] .

2. 12. 4   Ci r cui t  Br eaker s

Al l  c i r cui t  br eaker s shal l  be t her mal  magnet i c t ype.

2. 12. 4. 1   Mai n Ci r cui t  Br eaker

Mai n c i r cui t  br eaker  shal l  have a maxi mum capaci t y  of  150 per cent  of  t he 
el ect r i cal  l oad.   The mai n c i r cui t  br eaker  shal l  be an ext er nal  handl e 
mechani sm mount ed out s i de t he encl osur e t o per mi t  oper at i on of  t hi s  br eaker  
f r om out si de t he encl osur e.   Mai n c i r cui t  br eaker  shal l  be pr ovi ded wi t h 
posi t i ve l ocki ng devi ce t o per mi t  l ocki ng t he oper at i ng handl e.

2. 12. 4. 2   Br anch Ci r cui t  Br eaker s

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o s l udge col l ect or  dr i ve 
mot or  f or  ext ended aer at i on t ype bel ow 6. 60 L/ s 
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150, 000 GPD capaci t y.   For  pl ant s bel ow 0. 66 L/ s 
15, 000 GPD capaci t y,  hopper  bot t om onl y shoul d be 
speci f i ed f or  set t l i ng t anks.   For  pl ant s above 4. 38 
L/ s 100, 000 GPD capaci t y,  mechani cal  s l udge 
col l ect or s onl y shoul d be used i n set t l i ng t anks.   
For  pl ant s bet ween 0. 66 L/ s and 4. 38 L/ s 15, 000 and 
100, 000 GPD capaci t y,  ei t her  hopper  bot t om or  
mechani cal  s l udge col l ect or  shoul d be al l owed as a 
Cont r act or ' s opt i on.   However ,  of  t he var i ous t ypes 
of  mechani cal  s l udge col l ect or s,  r ot at i ng s l udge 
col l ect or s appear  t o be avai l abl e f or  pl ant s of  1. 31 
L/ s 30, 000 GPD and above;  chai n- and- f l i ght ,  1. 75 L/ s 
40, 000 GPD and above;  t r avel i ng r eci pr ocat i ng t ype,  
0. 66 L/ s 15, 000 GPD and above.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o hypochl or i nat or  when 
chl or i nat or  i s  speci f i ed.   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD 
and 150, 000 GPD capaci t y ei t her  i s  sui t abl e.   
Sel ect i on shoul d be made on basi s of  exi st i ng 
st at i on or  base pr act i ces,  l ocal  avai l abi l i t y ,  and 
compar at i ve cost s.

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

**************************************************************************
NOTE:   Del et e " cont r ol  c i r cui t  t r ansf or mer "  when not  
needed t o st ep down i ncomi ng ser v i ce vol t age.

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

**************************************************************************
NOTE:   Del et e " chl or i nat or  housi ng heat er "  or  
" hypochl or i nat or  housi ng heat i ng devi ce"  i n ar eas 
wher e f r eezi ng t emper at ur es ar e not  encount er ed,  
dependi ng on whet her  chl or i nat or  or  hypochl or i nat or  
i s  speci f i ed.   Hypochl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and 
bel ow.   Chl or i nat or  shoul d be speci f i ed f or  al l  
pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and above.   
Bet ween 4. 38 L/ s and 6. 57 L/ s 100, 000 GPD and 
150, 000 GPD capaci t y ei t her  i s  sui t abl e.   Sel ect i on 
shoul d be made on basi s of  exi st i ng st at i on or  base 
pr act i ces,  l ocal  avai l abi l i t y ,  and compar at i ve cost s.

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

Br anch ci r cui t  br eaker s shal l  be E- f r ame bol t - on t ype mount ed on i nt er i or  
bus bar .   Br anch ci r cui t  br eaker s shal l  be pr ovi ded f or  each bl ower ,  
[ commi nut or , ]  [ mechani cal  aer at or ( s) , ]  f r ot h cont r ol  syst em pump,  [ s l udge 
col l ect or  dr i ve mot or  ( when used) , ]  [ hypochl or i nat or , ]  cont r ol  c i r cui t ,  
[ cont r ol  c i r cui t  t r ansf or mer , ]  f l ow met er ,  [ chl or i nat or   housi ng heat er , ]  
[ hypochl or i nat or  housi ng heat i ng devi ce, ]  char t  dr i ve mot or ,  l i ght i ng 
c i r cui t ( s) ,  and r ecept acl e.   Panel  shal l  i ncl ude spaces f or  4 addi t i onal  
c i r cui t  br eaker s.
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2. 12. 5   St ar t er s,  Cont act or s,  and Reset  But t ons

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at or  when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence t o s l udge col l ect or  dr i ve 
mot or  f or  ext ended aer at i on t ype bel ow 6. 60 L/ s 
150, 000 GPD capaci t y.   For  pl ant s bel ow 0. 66 L/ s 
15, 000 GPD capaci t y,  hopper  bot t om onl y shoul d be 
speci f i ed f or  set t l i ng t anks.   For  pl ant s above 4. 38 
L/ s 100, 000 GPD capaci t y,  mechani cal  s l udge 
col l ect or s onl y shoul d be used i n set t l i ng t anks.   
For  pl ant s bet ween 0. 66 and 4. 38 L/ s 15, 000 and 
100, 000 GPD capaci t y,  ei t her  hopper  bot t om or  
mechani cal  s l udge col l ect or  shoul d be al l owed as a 
Cont r act or ' s opt i on.   However ,  of  t he var i ous t ypes 
of  mechani cal  s l udge col l ect or s,  r ot at i ng s l udge 
col l ect or s appear  t o be avai l abl e f or  pl ant s of  1. 31 
L/ s 30, 000 GPD and above;  chai n- and- f l i ght ,  1. 75 L/ s 
40, 000 GPD and above;  t r avel i ng r eci pr ocat i ng t ype,  
0. 66 L/ s 15, 000 GPD and above.

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

Magnet i c st ar t er s shal l  be pr ovi ded f or  each bl ower  mot or ,  [ ( each)  
mechani cal  aer at or  mot or , ]  [ commi nut or  mot or , ]  and f r ot h cont r ol  syst em 
pump mot or ,  [ s l udge col l ect or  dr i ve mot or  ( when used) ] .   Magnet i c st ar t er s 
shal l  have ambi ent  compensat ed,  bi - met al l i c  over l oad heat er s i n each phase 
l i ne.   Reset  but t ons f or  magnet i c  st ar t er s shal l  be mount ed on encl osur e 
door s.   Cont act or s shal l  be pr ovi ded f or  [ chl or i nat or  housi ng heat er ]  
[ hypochl or i nat or  housi ng heat i ng devi ce] .

2. 12. 6   Sel ect or  Swi t ches,  Pushbut t ons,  and Pi l ot  Li ght s

Sel ect or  swi t ches,  pushbut t ons,  and pi l ot  l i ght s shal l  be mount ed on t he 
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out si de of  t he encl osur e.   One Hand- Of f - Aut omat i c ( H- O- A)  sel ect or  swi t ch 
shal l  be pr ovi ded f or  each mot or  st ar t er .   One sel ect or  swi t ch shal l  be 
pr ovi ded f or  changi ng l ead bl ower  i n t he l ead- st andby syst em.   Sel ect or  
swi t ches shal l  be heavy- dut y oi l - t i ght  t ype.   Push but t ons shal l  be 
pr ovi ded f or  manual  ( Hand)  oper at i on of  mot or s.   Pi l ot  l i ght s shal l  be 
pr ovi ded f or  each H- O- A sel ect or  swi t ch:   r ed t o i ndi cat ed mot or  i s  r unni ng 
and amber  t o i ndi cat e aut omat i c oper at i on.   Connect i ons t o t he sel ect or  
swi t ch shal l  be such t hat  onl y t he nor mal  aut omat i c r egul at i ng cont r ol  
devi ces wi l l  be by- passed when t he swi t ch i s i n t he " Hand"  posi t i on.   Al l  
saf et y cont r ol  devi ces such as mot or  over l oad pr ot ect i on devi ces shal l  be 
connect ed i n t he mot or  cont r ol  c i r cui t  i n bot h t he " Hand"  and " Aut omat i c"  
positions.

2. 12. 7   Ci r cui t  Cont r ol s

**************************************************************************
NOTE:   Del et e l ast  sent ence when not  necessar y.

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

Ci r cui t  cont r ol s shal l  i ncl ude t he f ol l owi ng:   Pr ogr am t i mer ,  30- mi nut e 
per cent age t i mer ,  t her most at ,  cont r ol  c i r cui t  t r ansf or mer ,  and al l  
necessar y r el ays and pr essur e swi t ches t o car r y out  t he sequence of  
oper at i on as speci f i ed her ei nbef or e.   Pr ogr am t i mer  shal l  be 7- day t ype,  
el ect r i c  mot or  dr i ven,  wi t h each hour  of  t he day shown.   Ti me i nt er val s 
shal l  be adj ust abl e wi t h a mi ni mum swi t chi ng i nt er val  of  4 hour s.  
Per cent age t i mer  shal l  be 30- mi nut e t ype.   Ther most at  shal l  have a r ange of  
zer o t o 38 degr ees C and a di f f er ent i al  of  1 degr ee C 100 degr ees F and a 
di f f er ent i al  of  7 degr ees F;  t her most at  shal l  be pr ovi ded wi t h not  l ess t han
 1. 82 m 6 f eet  of  capi l l ar y t ubi ng.   Cont r ol  c i r cui t  vol t age shal l  be 120 
vol t s,  s i ngl e phase,  60 her t z.   [ A t r ansf or mer  shal l  be pr ovi ded t o st ep 
down i ncomi ng ser vi ce vol t age t o 120 vol t s. ]

2. 12. 8   Alarm

**************************************************************************
NOTE:   Del et e r equi r ement s f or  al ar m ci r cui t  
auxi l i ar y cont act s wher e t r ansmi ssi on of  al ar m t o 
r emot e 24- hour  manned st at i on i s i mpr act i cal  or  not  
desi r ed.   Tr ansmi ssi on i s pr ef er r ed wher e necessar y 
t o expedi t e i nvest i gat i on of  al ar m condi t i on.  I nser t  
i dent i t y of  r emot e l ocat i on.   Pr ovi s i on shoul d be 
made i n t he appr opr i at e sect i on of  t he pr oj ect  
speci f i cat i on t o ext end al ar m ci r cui t  wi r i ng f r om 
auxi l i ar y cont act s t o t he r emot e l ocat i on.

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

Hor n t ype or  150 mm 6 i nch bel l  al ar m,  bat t er y and necessar y c i r cui t s shal l  
be pr ovi ded t o sound al ar m:   ( a)   when st andby bl ower ( s)  has r epl aced l ead 
bl ower ;  ( b)   when power  t o pl ant  has been i nt er r upt ed.   [ Al ar m ci r cui t  
shal l  i ncl ude auxi l i ar y cont act s f or  t r ansmi ssi on of  s i gnal  i ndi cat i ve of  
ei t her  al ar m condi t i on t o [ _____] . ]

2. 12. 9   El ect r i cal  Wi r i ng

Al l  cont r ol  c i r cui t s shal l  be wi r ed wi t h 1. 8 mm No.  14 gage st r anded,  1 mm 
2/ 64 i nch i nsul at i on machi ne- t ool  wi r e wi t h r i ng t ongue compr essi on t ype 
l ugs and number  t ags on bot h ends of  al l  wi r es.   Ci r cui t  br eaker s and power  
c i r cui t s shal l  be wi r ed wi t h necessar y gage wi r e,  mi ni mum si ze 2. 5 mm No.  
12 gage,  wi t h wi r e l ugs and number  t ags.   Al l  wi r es shal l  be secur ed i n a 
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neat  wor kmanl i ke manner  wi t h pl ast i c t i e- r aps and/ or  wi r i ng duct .   Al l  
wi r es goi ng t o component s mount ed on t he encl osur e door  shal l  be secur ed i n 
a cabl e- l i ke bundl e and st r apped t o t he door  and t he encl osur e wi t h 
suf f i c i ent  s l ack t o al l ow easy oper at i on of  t he door .   Al l  c i r cui t s  
r equi r i ng f i el d connect i on shal l  be t er mi nat ed on panel  t er mi nal s.

2. 13   APPURTENANCES AND ACCESSORI ES

2. 13. 1   Wal kways,  Pl at f or ms,  and Br i dges

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  r ai sed 
pl at f or m f l oor  pl at e or  f or  gr at i ng as necessar y.  
Gr at i ng i s r ecommended wher e snow or  i ce 
accumul at i on may be ant i c i pat ed;  ot her wi se,  use 
f l oor  pl at e.

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

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  r ai sed 
pl at f or m f l oor  pl at e or  f or  gr at i ng as necessar y.  
Gr at i ng i s r ecommended wher e snow or  i ce 
accumul at i on may be ant i c i pat ed;  ot her wi se,  use 
f l oor  pl at e.

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

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  r ai sed 
pl at f or m f l oor  pl at e or  f or  gr at i ng as necessar y.  
Gr at i ng i s r ecommended wher e snow or  i ce 
accumul at i on may be ant i c i pat ed;  ot her wi se,  use 
f l oor  pl at e.

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

**************************************************************************
NOTE:   Del et e l ast  sent ence when st eel  pl ant  onl y i s  
speci f i ed.   Hypochl or i nat or  shoul d be speci f i ed f or  
al l  pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
and 6. 57 L/ s 100, 000 and 150, 000 GPD capaci t y ei t her  
i s  sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

Wal kway( s)  and pl at f or m( s)  shal l  be pr ovi ded f or  access t o al l  pl ant  
component s wher e r egul ar  i nspect i on and mai nt enance i s necessar y.  Br i dge( s)  
shal l  be pr ovi ded t o suppor t  wal kway( s)  wher e necessar y.   Br i dge suppor t  
beams shal l  be of  suf f i c i ent  s i ze t o l i mi t  def l ect i on t o 1/ 360 of  t he 
span.   Wal kway( s)  and pl at f or m( s)  shal l  be ski dpr oof  [ r ai sed- pat t er n f l oor  
pl at e]  [ gr at i ng] .   Wal kway( s)  and pl at f or m( s)  shal l  have a doubl e r ai l i ng 
not  l ess t han 1. 07 m 3 f eet  6 i nches i n hei ght  on bot h s i des of  t he wal kway 
and ar ound t he out s i de of  t he oper at i ng pl at f or m;  r ai l i ng shal l  be 
st r uct ur al  st eel  sect i on or  of  st andar d 38 mm 1 1/ 2 i nch pi pe conf or mi ng t o 
ASTM A53/ A53M.   Wal kway shal l  be not  l ess t han 750 mm 30 i nches wi de.   
[ Rai sed- pat t er n f l oor  pl at e]  [ gr at i ng]  shal l  be of  a desi gn and mat er i al  
t hi ckness necessar y t o keep def l ect i on t o l ess t han 6 mm 1/ 4 i nch wi t h a 
uni f or m l oad of  3. 6 kPa 75 pounds per  squar e f oot .   [ Fl oor  pl at e shal l  be 
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zi nc- coat ed st eel . ]   [ Gr at i ngs shal l  be z i nc- coat ed st eel  wi t h z i nc coat i ng 
conf or mi ng t o ASTM A123/ A123M,  al umi num conf or mi ng t o ASTM B221M ASTM B221, 
or  f i ber gl ass. ]   The maxi mum wei ght  of  each panel  shal l  not  exceed 25 kg 55 
pounds.   Sui t abl e non- met al l i c  i nsul at i ng spacer s shal l  be pr ovi ded wher e 
necessar y t o pr event  al umi num and st eel  f r om comi ng i nt o cont act .   Gr at i ngs 
shal l  be secur ed i n pl ace by saddl e c l i ps or  as r ecommended by t he 
manuf act ur er  f or  easy r emoval .   [ Suppor t s i n cont act  wi t h concr et e shal l  be 
pai nt ed wi t h al kal i ne- r esi st ant  coat i ngs. ]

[ 2. 13. 2   [ Access St ai r way]  [ Access Ladder ]

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  access 
l adder  as Cont r act or ' s opt i on unl ess i t  can be 
j ust i f i ed on an economi c and t echni cal  basi s.  
Al t hough mor e expensi ve,  a st ai r way i s pr ef er abl e i n 
t hat  i t  pr ovi des saf er  and easi er  access t o 
pl at f or ms and wal kways.

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

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  access 
l adder  as Cont r act or ' s opt i on unl ess i t  can be 
j ust i f i ed on an economi c and t echni cal  basi s.  
Al t hough mor e expensi ve,  a st ai r way i s pr ef er abl e i n 
t hat  i t  pr ovi des saf er  and easi er  access t o 
pl at f or ms and wal kways.

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

**************************************************************************
NOTE:   Del et e " r ai sed pl at f or m f l oor  pl at e"  or  
" gr at i ng"  as necessar y.   Del et e r ef er ences and 
r equi r ement s f or  r ai sed pl at f or m f l oor  pl at e or  f or  
gr at i ng as necessar y.   Gr at i ng i s  r ecommended wher e 
snow or  i ce accumul at i on may be ant i c i pat ed;  
ot her wi se,  use f l oor  pl at e.

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

**************************************************************************
NOTE:   Del et e r ef er ences and r equi r ement s f or  access 
l adder  as Cont r act or ' s opt i on unl ess i t  can be 
j ust i f i ed on an economi c and t echni cal  basi s.  
Al t hough mor e expensi ve,  a st ai r way i s pr ef er abl e i n 
t hat  i t  pr ovi des saf er  and easi er  access t o 
pl at f or ms and wal kways.

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

When t op of  pl ant  i s  mor e t han 600 mm 24 i nches above sur r oundi ng gr ound 
l evel ,  an access st ai r way [ or  l adder ]  shal l  be pr ovi ded.   St ai r way shal l  be 
f abr i cat ed of  st r uct ur al  st eel  member s.   St eps shal l  be [ r ai sed- pat t er n 
f l oor  pl at e]  [ gr at i ng] .   [ Access l adder s shal l  be of  st eel  or  al umi num and 
shal l  be 450 mm 18 i nches wi de mi ni mum,  wi t h st ep bar s spaced 300 mm 12 
i nches on cent er .  Ladder s shal l  be anchor ed at  bot t om and t op and 
i nt er medi at e poi nt s wi t h br acket s 1. 8 m 6 f eet  apar t .   Br acket s shal l  be of  
same si ze as s i de bar s and of  such l engt h as t o hol d l adder  150 mm 6 i nch 
away f r om wal l s.   Cur ved r et ur ns shal l  be pr ovi ded at  t op of  l adder .   
Al umi num si de bar s and st ep bar s shal l  conf or m t o ASTM B221M ASTM B221.]
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] 2. 13. 3   Handrails

Handr ai l s shal l  be pr ovi ded on st ai r ways,  pl at f or ms,  br i dges,  and ot her  
poi nt s of  per sonnel  access f or  oper at i on and i nspect i on.   A handr ai l  shal l  
be pr ovi ded ar ound t he per i met er  of  t he t ank i f  t he t op of  t he exposed si de 
wal l  i s  l ess t han 1. 07 m 3 f eet  6 i nches above gr ade.   Handr ai l s shal l  be 
const r uct ed of  s t r uct ur al  st eel  sect i on or  of  st andar d 38 mm 1 1/ 2 i nch 
pi pe conf or mi ng t o ASTM A53/ A53M.

2. 13. 4   Raw Sewage Reci r cul at i on Box

**************************************************************************
NOTE:   Del et e t hi s par agr aph when r aw sewage 
r eci r cul at i on box i s consi der ed unnecessar y.   When 
sewage i s pumped t o t he t r eat ment  pl ant ,  t he use of  
a r aw sewage r eci r cul at i on box ( whi ch r eci r cul at es a 
por t i on of  i ncomi ng sewage back t o t he pumpi ng 
st at i on)  shoul d be consi der ed t o pr ovi de uni f or m 
f l ow and avoi d sur ges t hr ough t he pl ant .   Deci s i on 
shoul d be based on undesi r abi l i t y  of  sur ge ef f ect s 
on t he pl ant  vs.  economi cs of  t he r eci r cul at i on 
system.

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

Raw sewage r eci r cul at i on box shal l  be f abr i cat ed of  6 mm 1/ 4 i nch st eel  
pl at e and shal l  have sui t abl e s i zed connect i ons f or  i ncomi ng r aw sewage 
l i ne,  pl ant  i nf l uent  l i ne,  and r eci r cul at i on l i ne.   Box shal l  have a f i xed 
wei r  and an adj ust abl e wei r  or  ot her  sui t abl e means of  f l ow r egul at i on so 
t hat  a por t i on of  t he i ncomi ng r aw sewage may be r eci r cul at ed.   A r emovabl e 
or  hi nged cover  shal l  be pr ovi ded.   Joi nt s i nsi de wal l s,  bot t om,  and 
par t i t i ons shal l  be wel ded cont i nuousl y i nsi de and out .   Af t er  wel di ng,  
wel d spat t er  and ext r eme r oughness shal l  be r emoved.   I nl et  shal l  be not  
l ess t han 200 mm 8 i nch s i ze.

2. 13. 5   Pl ant  I nf l uent  Fl ow Di v i s i on Box

**************************************************************************
NOTE:   Del et e t hi s par agr aph f or  ext ended aer at i on 
t ype 0. 66 L/ s 15, 000 GPD and bel ow and f or  al l  s t ep 
aer at i on t ype and compl et e mi xi ng t ype pl ant s and 
ext ended aer at i on t ype when compl et e mi xi ng t ype 
pl ant s and ext ended aer at i on t ype when event ual  
conver si on t o st ep aer at i on t ype i s cont empl at ed.

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

When t wo or  mor e aer at i on t anks ar e pr ovi ded,  a pl ant  i nf l uent  f l ow 
di v i s i on box shal l  be pr ovi ded.   The box shal l  be f abr i cat ed of  6 mm 1/ 4 
i nch st eel  pl at e and shal l  have sui t abl y s i zed connect i ons f or  i ncomi ng r aw 
sewage l i ne and i nf l uent  l i nes t o each aer at i on t ank.   The box f or  di v i di ng 
f l ow bet ween t wo t anks shal l  have a hi nged di v i der  pl at e t hat  wi l l  per mi t  
adj ust ment  of  f r om zer o t o 100 per cent  t o ei t her  out l et .   Di v i der  pl at e 
shal l  have l ocki ng nut  and handl e.   The box shal l  have a hi nged cover  wi t h 
pr ovi s i ons f or  padl ocki ng.   Al l  i nsi de wal l s,  bot t om,  and par t i t i ons shal l  
be wel ded cont i nuousl y i nsi de and out .   Af t er  wel di ng,  al l  wel d spat t er  and 
ext r eme r oughness shal l  be r emoved.   Fl ow di v i s i on boxes f or  mor e t han t wo 
t anks shal l  be as speci f i ed her ei n,  except  t hat  met hod of  f l ow di v i s i on 
shal l  be as r ecommended by t he manuf act ur er  of  t he pl ant .
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2. 13. 6   Aer at i on Tank I nf l uent  Di st r i but i on Channel

**************************************************************************
NOTE:   Del et e t hi s par agr aph f or  ext ended aer at i on 
t ype except  when event ual  conver s i on t o st ep 
aer at i on t ype i s  cont empl at ed.

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

**************************************************************************
NOTE:   Use f i r st  opt i onal  wor di ng i n f i f t h sent ence 
f or  st ep aer at i on t ype and second opt i onal  wor di ng 
f or  compl et e mi ssi ng t ype.

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

The aer at i on t ank i nf l uent  di st r i but i on channel  shal l  be cont i nuousl y 
wel ded t o t he s i de of  t he t ank wal l .   The bot t om of  t he channel  shal l  be at  
t he same el evat i on as t he l i qui d sur f ace of  t he aer at i on t ank.   The i nl et  
t o t he channel  shal l  be at  one poi nt  and not  l ess t han 200 mm 8 i nches i n 
di amet er .   The channel  shal l  be f abr i cat ed of  st eel  pl at e of  not  l ess t han 
6 mm 1/ 4 i nch t hi ckness.   The channel  shal l  be f abr i cat ed of  st eel  pl at e of  
not  l ess t han 6 mm 1/ 4 i nch t hi ckness.   The channel  shal l  have [ adj ust abl e 
wei r s or  st op gat es,  not  l ess t han t hr ee i n number ,  spaced t he f ul l  l engt h 
of  t he channel ]  [ mul t i pl e di schar ge openi ngs]  f or  uni f or m di st r i but i on t o 
t he aer at i on t ank.   The wei r  or  st op gat es shal l  be of  st ai nl ess st eel  or  
al umi num.   The gat es shal l  have 40 dur omet er  chl or opr ene gasket s on t he 
bot t om,  wi t h wedges or  ot her  means t o i nsur e a c l ose f i t .   Gui des f or  t he 
gat es shal l  be of  t he same mat er i al  as t he gat es.   The channel  shal l  be of  
such s i ze as t o accommodat e t he peak f l ow t o t he pl ant .

2. 13. 7   Sl udge Di v i s i on Box

Sl udge di v i s i on box shal l  be pr ovi ded t o di v i de r et ur n s l udge and wast e 
s l udge when t hi s met hod of  s l udge t r ansf er  i s  used,  as speci f i ed i n 
par agr aph ent i t l ed " Sl udge Tr ansf er  Syst em. "   The box shal l  be f abr i cat ed of
 6 mm 1/ 4 i nch st eel  pl at e and shal l  have a sui t abl y s i zed connect i on f or  
i ncomi ng sl udge and out l et s f or  r et ur n s l udge and wast e s l udge.   The box 
shal l  have a hi nged pl at e or  adj ust abl e gat e t hat  wi l l  per mi t  adj ust ment  of  
f l ow f r om zer o t o 100 per cent  t o ei t her  out l et .   Pl at e or  gat e shal l  have 
l ocki ng nut  and handl e.   A wei r  shal l  be pr ovi ded on each out l et .   Box 
shal l  be adequat el y cover ed and/ or  baf f l ed t o pr event  spl ashi ng of  t he 
s l udge.   Al l  j oi nt s bet ween wal l s ,  bot t om,  and par t i t i ons shal l  be wel ded 
cont i nuousl y i ns i de and out .   Af t er  wel di ng,  al l  wel d spat t er  and ext r eme 
r oughness shal l  be r emoved.

2. 13. 8   Set t l i ng Tank Ef f l uent  Wei r  and Scum Baf f l e

Wei r  and scum baf f l es shal l  be st ai nl ess st eel ,  ASTM A240/ A240M, 
ASTM A36/ A36M,  or  al umi num ASTM B209M ASTM B209 or  ASTM B221M ASTM B221, 
al l oy 6061,  t emper  T6.   Wei r s shal l  be U-  or  V- not ched 1. 57 r ad 90 degr ees
t r i angul ar - t ype and of  a s i ze and sect i on f or  st r uct ur al  st abi l i t y  t o 
handl e peak f l ows  t hr ough t he pl ant .   The upst r eam f ace of  t he wei r  pl at e 
shal l  be f l at  and smoot h.   Wei r  pl at es and baf f l e suppor t s shal l  have 
s l ot t ed or  over s i zed hol es and pl at e washer s t o per mi t  hor i zont al  and 
ver t i cal  adj ust ment  of  t he wei r  and baf f l e.   Wei r  pl at es shal l  be mount ed 
agai nst  a doubl e bead of  t wo- component  pol ysul f i de- r ubber - base seal ant  of  
suf f i c i ent  t hi ckness t o f i l l  any voi ds bet ween t he concr et e t ank and t he 
wei r  pl at e.
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2. 13. 9   Mi xer  f or  Ret ur n Sl udge Mi xi ng

**************************************************************************
NOTE:   Del et e t hi s par agr aph and subpar agr aphs 
t her et o except  f or  compl et e mi xi ng t ype.

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

2. 13. 9. 1   General

Mi xer  shal l  be ver t i cal  t ype and shal l  i ncl ude dr i ve assembl y,  i mpel l er  
shaf t  and i mpel l ar ,  and suppor t .   The mi xer  shal l  be desi gned t o 
cont i nuousl y mi x r aw sewage wi t h r et ur n s l udge cont i nuousl y so t hat  t he 
mi xt ur e wi l l  be homogeneous.   The mi xer  shal l  be desi gned f or  t he aver age 
desi gn f l ow t hr ough t he pl ant .

2. 13. 9. 2   Dr i ve Assembl y

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

Mi xer  dr i ver  assembl y shal l  i ncl ude an el ect r i c  mot or  connect ed t o a gear  
r educt i on uni t  whose out put  shaf t  i s  di r ect l y connect ed t o t he mi xer  
i mpel l er  shaf t .   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  
f an- cool ed hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  and conf or mi ng t o 
NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age hor sepower  t o dr i ve t he 
equi pment  cont i nuousl y at  t he maxi mum l oad encount er ed under  any oper at i ng 
condi t i on wi t hout  over l oadi ng or  exceedi ng t he namepl at e r at i ng of  t he 
mot or .   Mot or  shal l  be sui t abl e f or  oper at i on on [ _____]  vol t ,  [ _____]  
phase,  [ _____]  Her t z ser vi ce.   Mot or  shal l  be pr ot ect ed agai nst  over l oad,  
l ow vol t age,  and unbal anced vol t age.   Power  t r ansmi ssi on f r om mot or  t o 
i mpel l er  shaf t  shal l  be by means of  a ver t i cal  or  a r i ght  angl e gear  
r educt i on uni t .   Reduct i on r at i o shal l  be such as t o pr oduce t he pr oper  
oper at i ng speed f or  t he mi xer .   Gear  r educt i on uni t  shal l  be desi gned t o 
wi t hst and any l oadi ngs pr oduced by t hr ust ,  out - of - bal ance,  and vi br at i on 
r esul t i ng f r om oper at i ng condi t i ons and shal l  oper at e f r om zer o r pm t o a 
speed compat i bl e wi t h t he i mpel l er  speed.   Al l  component s shal l  be desi gned 
t o wi t hst and cont i nuousl y t he f ul l  l oad mot or  wat t age hor sepower .   Gear i ng 
may be spur ,  hel i cal ,  spi r al ,  bevel ,  wor m or  a combi nat i on t her eof .   Al l  
gear s shal l  be wr ought  or  al l oy st eel  except  t hat  wor m gear s shal l  be 
br onze.  The gear  t eet h may be t hr ough- har dened,  cont our - i nduct i on- har dened,  
ni t r i ded,  or  car bur i zed.   Fl ame- har dened gear s wi l l  not  be accept abl e.   The 
housi ng shal l  be of  hi gh qual i t y ,  c l ose- gr ai ned cast  i r on or  f abr i cat ed 
st eel .   A l ubr i cat i on syst em shal l  be pr ovi ded f or  t he gear s.   Bear i ngs may 
be l ubr i cat ed wi t h oi l  or  gr ease.   Base pl at e or  mount i ng l ugs shal l  be of  
st eel  or  i nt egr al l y  cast  wi t h t he gear  r educt i on uni t  and shal l  be 
f ur ni shed wi t h l evel i ng anchor  bol t s wi t h l ock nut s.

2. 13. 9. 3   I mpel l er  and I mpel l er  Shaf t  Coupl i ng

The gear  r educt i on uni t  out put  shaf t  shal l  be connect ed t o t he f l ash mi xer  
i mpel l er  shaf t  by means of  a r i gi d car bon st eel  coupl i ng of  t he bol t ed 
f l ange t ype.   The coupl i ng shal l  be l ocat ed above t he maxi mum l i qui d 
oper at i ng l evel  of  t he basi n.   Al l  nut s,  bol t s and washer s shal l  be made 
f r om Type 316 st ai nl ess st eel .   The i mpel l er  shaf t  shal l  be of  suf f i c i ent  
di amet er  t o wi t hst and t he l oadi ng i mposed by t he i mpel l er ,  usi ng a saf et y 
f act or  of  1. 5.   The shaf t  shal l  be of  sol i d st eel  const r uct i on,  AI SI  Type 
304 st ai nl ess st eel .   A key seat  shal l  be pr ovi ded t o f i t  t he key speci f i ed 
f or  at t achment  of  i mpel l er ;  key seat  shal l  conf or m t o ASME B17. 1 or  
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ASME B17. 2 as appr opr i at e.   I mpel l er  shal l  be f abr i cat ed f r om 
cor r osi on- r esi st i ng mat er i al .   The i mpel l er  shal l  be of  a shape t hat  wi l l  
ef f ect i vel y mi x t he r aw sewage and sl udge.   I mpel l er  shal l  be keyed and 
bol t ed t o t he i mpel l er  shaf t  wi t h Type 316 st ai nl ess st eel  bol t s and shal l  
be r eadi l y adj ust abl e on t he shaf t  keyway and r emovabl e f r om t he shaf t .

2. 13. 10   Anchor  and Connect i on Bol t s

Nut s and washer s shal l  be cadmi um- pl at ed st eel  or  st ai nl ess st eel .   Bol t  
s i zes and l ocat i ons shal l  be as i ndi cat ed on t he manuf act ur er ' s cer t i f i ed 
pr i nt s of  t he equi pment  f ur ni shed unl ess ot her wi se speci f i ed or  i ndi cat ed.  
The manuf act ur er  shal l  f ur ni sh t empl at es t o accur at el y posi t i on bol t s i n 
mul t i pl e bol t  i nst al l at i ons.   Al umi num shal l  be at t ached wi t h st ai nl ess 
st eel  machi ne bol t s conf or mi ng t o AI SI  t ype 302 or  ASTM A320/ A320M.   I r on 
or  st eel  shal l  be at t ached wi t h cadmi um pl at ed st eel  machi ne bol t s 
conf or mi ng t o ASTM A307.

2. 13. 11   Pl ant  Anchor age

Mat er i al s necessar y f or  anchor age of  t he pl ant  t o t he concr et e suppor t  s l ab 
shal l  be as r ecommended by t he manuf act ur er  of  t he pl ant .

2. 14   UTI LI TI ES SERVI CE CONNECTI ONS

2. 14. 1   Wat er  Ser vi ce

**************************************************************************
NOTE:   Hypochl or i nat or  shoul d be speci f i ed f or  al l  
pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
and 6. 57 L/ s 100, 000 and 150, 000 GPD capaci t y ei t her  
i s  sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

**************************************************************************
NOTE:   Speci f y i n t he appr opr i at e sect i on of  pr oj ect  
speci f i cat i on t he near est  poi nt  of  connect i on t o t he 
pl ant ,  and al so t ype of  connect i on avai l abl e.

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

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochlorinator.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o " Fr ost - pr oof "  f or  pl ant s 
i n ar eas wher e f r eezi ng t emper at ur es ar e not  
encountered.

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

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochlorinator.

**************************************************************************
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Wat er  l i ne shal l  be a 25 mm one i nch copper  wat er  l i ne ext endi ng f r om a 
poi nt  not  l ess t han 1. 52 m 5 f eet  f r om t he t r eat ment  pl ant  t o t he 
[ hypochl or i nat or  housi ng]  [ chl or i nat or ] .   A 25 mm one i nch val ve i n a 
[ f r ost - pr oof ]  val ve box shal l  be pr ovi ded bel ow gr ade.   A 19 mm 3/ 4 i nch 
hose bi bb shal l  be pr ovi ded i n t he [ hypochl or i nat or ]  [ chl or i nat or ]  housi ng.

2. 14. 2   El ect r i cal  Ser vi ce

An el ect r i c  ser v i ce l i ne shal l  be pr ovi ded f r om a poi nt  not  l ess t han 1. 52 m
 5 f eet  f r om t he t r eat ment  pl ant  t o t he el ect r i cal  cont r ol  syst em encl osur e.

2. 15   CATHODI C PROTECTI ON

**************************************************************************
NOTE:   Del et e t he par agr aph when concr et e pl ant  onl y 
i s  speci f i ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

Cat hodi c pr ot ect i on shal l  be pr ovi ded f or  t he st eel - f abr i cat ed sewage 
t r eat ment  pl ant  when i nst al l ed bel ow gr ade.   Thi s pr ot ect i on shal l  consi st  
of  i nst al l i ng one 7. 71 kg 17 pound magnesi um anode package not  l ess t han 
ever y 7. 62 m 25 f eet  al ong t he out er  st eel  shel l  of  t he pl ant .   The anodes 
shal l  be secur el y connect ed wi t h sol der l ess el ect r i cal  connect or s t o t he 
shel l  wi t h not  l ess t han No.  8 copper  wi r e,  f act or y i nst al l ed.

2. 16   TREATMENT AND PAI NTI NG

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  when not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r equi r ement  f or  aer at i on t ank 
det ent i on t i me when compl et e mi xi ng t ype i s 
specified.
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**************************************************************************

**************************************************************************
NOTE:   Del et e r ef er ence ei t her  t o chl or i nat or  or  t o 
hypochl or i nat or .   Hypochl or i nat or  shoul d be 
speci f i ed f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD 
capaci t y and bel ow.   Chl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and 
above.   Bet ween 4. 38 and 6. 57 L/ s 100, 000 and 
150, 000 GPD capaci t y ei t her  i s  sui t abl e.   Sel ect i on 
shoul d be made on basi s of  exi st i ng st at i on or  base 
pr act i ces,  l ocal  avai l abi l i t y ,  and compar at i ve cost s.

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

Except  as ot her wi se speci f i ed,  equi pment  shal l  be t r eat ed and pai nt ed i n 
accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce.   Al l  exposed sur f aces 
of  f er r ous met al s,  ot her  t han pi pi ng,  i ncl udi ng t hose t o be submer ged,  
shal l  be sandbl ast ed i n accor dance wi t h SSPC SP 6/ NACE No. 3 and shop coat ed 
wi t h t wo coat s of  epoxy pol yami de conf or mi ng t o SSPC Pai nt  16 appl i ed t o a 
mi ni mum dr y f i l m t hi ckness of  0. 20 mm 8 mi l s per  coat .   The maxi mum t i me 
bet ween coat s shal l  be 72 hour s.   The f ol l owi ng i t ems shal l  be f i ni shed i n 
accor dance wi t h manuf act ur er ' s st andar d pr act i ce sui t abl e f or  end use 
envi r onment :   bl ower s,  mot or s,  gear mot or s,  mot or - dr i ven speed r educer s,  
shaf t s,  [ commi nut or ]  [ chl or i nat or ]  [ hypochl or i nat or  ]  and pushbut t on 
st at i ons.   Al umi num shal l  have an AA- CC- 22- A41 f i ni sh.   St ai nl ess st eel ,  
st el l i t e and nonf er r ous met al s shal l  not  be coat ed.   Exposed sur f aces of  
concr et e t anks shal l  be pr ovi ded wi t h t wo coat s of  r ubber - based pai nt ,  
gl oss or  semi - gl oss,  conf or mi ng t o CI D A- A- 3120.   Bl ower  housi ng,  
[ chl or i nat or ]  [ hypochl or i nat or ]  housi ng,  and el ect r i cal  cont r ol  syst em 
encl osur e shal l  be c l eaned and sanded.   Any ext er nal  mar ks or  scr at ches 
t hat  r emai n af t er  sandi ng shal l  be f i l l ed wi t h an epoxy pl ast i c r esi n and 
t hen gr ound smoot h l eavi ng a smoot h l evel  sur f ace.   Al l  sur f aces of  
housi ngs and encl osur es shal l  be coat ed wi t h z i nc- mol ybdat e pr i mer  
conf or mi ng t o FS TT- P- 645,  and f i ni sh coat  conf or mi ng t o MIL-PRF-24635  or  
an epoxy pol yami de syst em i n accor dance wi t h MIL-DTL-24441 ,  wi t h a pr i mer  
coat  conf or mi ng t o MIL-DTL-24441/29 ,  i nt er medi at e coat  conf or mi ng t o 
MIL-DTL-24441/31 ,  and a t opcoat  conf or mi ng t o MIL-DTL-24441/31 ,  col or  as 
di r ect ed.   Al l  ext er i or  sur f aces of  pi pi ng whi ch subj ect  t o t ot al  or  
i nt er mi t t ent  submer si on shal l  be gi ven an epoxy pol ymi de pai nt  syst em i n 
accor dance wi t h MIL-DTL-24441 ,  wi t h a pr i mer  coat  conf or mi ng t o 
MIL-DTL-24441/29 ,  i nt er medi at e coat  conf or mi ng t o MIL-DTL-24441/31 ,  and a 
t opcoat  conf or mi ng t o MIL-DTL-24441/31 .   Al l  ext er i or  sur f aces of  pi pi ng 
t hat  i s  not  subj ect  t o submer si on or  whi ch i s bur i ed shal l  be gi ven a coal  
t ar  coat i ng syst em i n accor dance wi t h SSPC PS 10. 01.

2. 17   ELECTRI CAL REQUI REMENTS

El ect r i cal  component s of  mechani cal  equi pment  and syst ems such as mot or s,  
st ar t er s,  char t  dr i ves,  el ect r i cal  di sconnect i ng ( i sol at i ng)  means,  and 
cont r ol s shal l  be pr ovi ded under  t hi s sect i on and shal l  be as speci f i ed 
her ei n and as necessar y f or  compl et e and oper abl e syst ems.   Mot or s shal l  
conf or m t o NEMA MG 1.   I nt er connect i ng wi r i ng f or  f act or y- wi r ed pl ant  
component s shal l  be pr ovi ded as an i nt egr al  par t  of  t he pl ant .   Al l  
i nt er connect i ng power  wi r i ng and condui t  f or  f i el d er ect ed pl ant  component s 
and cont r ol  wi r i ng,  r at ed over  100 vol t s,  and condui t  shal l  conf or m t o t he 
r equi r ement s of  Di v i s i on 26.   Wi r i ng of  s i gnal  c i r cui t  shal l  be pr ovi ded as 
r ecommended by t he equi pment  manuf act ur er .   The wor k shal l  be i n accor dance 
with NFPA 70.
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2. 18   SOURCE QUALI TY CONTROL

**************************************************************************
NOTE:   When t wo or  mor e 22. 0 L/ s 0. 5 MGD or  f our  or  
mor e 11 L/ s 0. 25 MGD sewage t r eat ment  pl ant s ar e 
cont r act ed f or  at  one t i me,  sel ect  t he al t er nat i ve 
t o wi t ness t he f act or y t est s.

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

Al l  f act or y t est s shal l  be conduct ed by t he manuf act ur er  of  t he package 
sewage t r eat ment  pl ant  [ i n t he pr esence of  t he [ Cont r act i ng Of f i cer ]  
[ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve] ] .

2. 18. 1   Mechani cal  Aer at or

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aph t her et o 
when st ep aer at i on t ype or  compl et e mi xi ng t ype i s  
speci f i ed,  or  when mechani cal  aer at or  i s  not  al l owed 
f or  ext ended aer at i on t ype.   Mechani cal  aer at or  may 
not  be sui t abl e f or  use i n ar eas havi ng pr ol onged 
per i ods of  sub- f r eezi ng t emper at ur es when spr ay may 
f or m accumul at i on of  i ce.   Consi der at i on shoul d be 
gi ven t o t emper at ur e and det ent i on t i me of  t he 
l i qui d and f r eeboar d i n t he t ank i n det er mi ni ng 
t emper at ur es t hat  may be t ol er at ed.   Mechani cal  
aer at or  i s  not  sui t abl e f or  ext ended aer at i on t ype 
wher e event ual  conver si on t o st ep aer at i on i s 
contemplated.

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

a.   Mechani cal  Aer at or  Oxygenat i on Capaci t y Test s:   Oxygenat i on capaci t y 
t est s shal l  be per f or med i n a t est  t ank t hat  i s  baf f l ed t o t he s i ze and 
conf i gur at i on of  t he aer at i on t ank t o be used.   Test s shal l  be 
per f or med as f ol l ows:

( 1)   The t est  t ank shal l  be t hor oughl y c l eaned and t hen f i l l ed wi t h 
f r esh t ap wat er .

( 2)   The t emper at ur e of  t he f r esh wat er  shal l  be as c l ose t o 20 
degr ees C 68 degr ees F as possi bl e.

( 3)   The aer at or ( s)  shal l  be set  at  i t s  maxi mum submer gence wi t h t he 
shr oud i n pl ace.

( 4)   Submer si bl e sampl e pumps shal l  be i nst al l ed at  t hr ee oper at i ng 
dept hs,  2. 4 m,  1. 8 m,  1. 2 m 8 f t . ,  6 f t .  and 4 f t .  dept hs at  t wo 
sel ect ed l ocat i ons i n t he basi n,  on opposi t e s i des of  t he t ank,  
one at  1/ 4 t he di st ance f r om cent er  of  t ank,  and t he ot her  at  3/ 4 
t he di st ance f r om t he cent er .

( 5)   A cat al yst ,  chl or i de or  sul f at e,  shal l  be di ssol ved i n t he t ank 
cont ent s,  wi t h t he aer at or  r unni ng t o i nsur e mi xi ng,  t o a mi ni mum 
concent r at i on of  2 mg/ l  of  cobal t  i on.

( 6)   Af t er  t he aer at or  has r eached a st eady st at e condi t i on f or  30 
mi nut es,  a sodi um sul f i t e sol ut i on,  whi ch r emoves t he D. O. ,  shal l  
be r el eased i nt o t he t ank cont ent s at  t he i mpel l er .   For  a l i qui d 
havi ng an i ni t i al  D. O.  concent r at i on of  10 par t s per  mi l l i on ( ppm)  
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appr oxi mat el y one pound of  dr y sodi um sul f i t e wi l l  be r equi r ed per  
3780 L 1, 000 gal l ons of  l i qui d per  t est .   Thi s wi l l  pr ovi de an 
excess t o compensat e f or  oxi dat i on dur i ng mi xi ng.

( 7)   As t he D. O.  r i ses i n t he t ank,  s i x sampl es,  one f or  each dept h at  
each l ocat i on,  shal l  be dr awn at  one t o f i ve mi nut e i nt er val s.   
I nt er val s shoul d be sel ect ed t o get  at  l east  s i x set s of  sampl es 
bet ween 10 and 90 per cent  sat ur at i on.   The D. O.  shal l  be r un by 
t he Azi de Modi f i cat i on of  t he I odomet r i c Met hod as descr i bed i n 
AWWA 10084 and an aver age obt ai ned on t he sampl es f or  each 
sampl i ng t i me.

( 8)   Whi l e t he aer at or  i s  r unni ng,  el ect r i cal  measur ement s shal l  be 
made on t he i nput  wi t h a r ecor di ng wat t met er .

( 9)   A semi - l og pl ot  of  t he dat a of  t he D. O.  def i c i t  agai nst  t i me 
shal l  be const r uct ed.   Onl y poi nt s bet ween 10 and 90 per cent  
sat ur at i on shal l  be consi der ed.   A l i ne of  best  f i t  shal l  be dr awn 
t hr ough t he pl ot t ed poi nt s.

( 10)   The sl ope of  t he l i ne shal l  be cal cul at ed.

( 11)   Cor r ect i ons shal l  be made f or  t emper at ur e,  oxygen sat ur at i on of  
t he wat er ,  and t he r el at i ve t r ansf er  coef f i c i ent  of  t he wat er  and 
t hen t he pounds of  oxygen di ssol ved at  st andar d condi t i ons of  20 
degr ees C 68 degr ees F,  t ap wat er ,  and " O"  ppm di ssol ved 
concent r at i on shal l  be comput ed.

( 12)   The ef f i c i ency of  t he aer at or  shal l  be det er mi ned by di v i di ng t he
 kg pounds of  oxygen di ssol ved per  hour  under  st andar d condi t i ons 
by t he i nput  wat t age hor sepower .

( 13)   Af t er  t est s have been made t o pr ove t hat  t he oxygenat i on 
capaci t y at  maxi mum submer gence of  t he aer at or ( s)  meet ( s)  
speci f i ed r equi r ement s,  t est s shal l  be r epeat ed t o est abl i sh 
oxygenat i on capaci t y at  l i qui d l evel s 75 mm and 150 mm 3 i nches 
and 6 i nches bel ow maxi mum submer gence.   The t est s shal l  be t hose 
speci f i ed her ei n.

( 14)   Shoul d aer at or ( s)  f ai l  t o pr oduce t he oxygenat i on capaci t y 
r equi r ed,  t he t est  ser i es shal l  be r epeat ed.

( 15)   I f  t he r equi r ed oxygenat i on capaci t y i s  not  pr oduced af t er  t wo 
t est  r epet i t i ons,  t he Cont r act or  shal l  ei t her  cor r ect  t he 
def ect i ve uni t ( s)  or  r epl ace t hem wi t h new uni t ( s) ,  and t he t est  
pr ocedur e shal l  be r epeat ed as set  f or t h her ei n,  unt i l  
sat i sf act or y uni t s ar e obt ai ned.

b.   Mi x i ng Test  f or  Mechani cal  Aer at or :

Mi xi ng Vel oci t y Test :   Mi x i ng t est  shal l  be conduct ed i n t he same t ank and 
at  t he same t i me as t he oxygenat i on capaci t y t est .

( 1)   Vel oci t y measur ement s shal l  be made t hr oughout  t he t ank when 
aer at or ( s)  i s  i n ser vi ce under  act ual  oper at i ng condi t i ons t o t est  
f or  compl et e mi x i ng of  t ank cont ent s.

( 2)   Measur ement s shal l  be t aken at  t he quar t er  poi nt s of  each t ank 
wal l ,  0. 60 m 2 f eet  f r om t he wal l ,  and at  t he l evel s of  t he sampl e 
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pumps used i n oxygenat i on capaci t y t est s.   Mi ni mum vel oci t y shal l  
be 0. 18 met er s per  second 0. 6 f ps.   Measur ement s shal l  be t aken 
wi t h a Pr i ce cur r ent  met er .

( 3)   Shoul d any of  t he vel oci t y measur ement s f al l  bel ow t he speci f i ed 
mi ni mum vel oci t y ,  t he t est  shal l  be r epeat ed.

( 4)   I f  t he speci f i ed mi ni mum vel oci t y i s  not  pr oduced af t er  t wo t est  
r epet i t i ons,  t he Cont r act or  shal l  ei t her  cor r ect  t he def ect i ve 
uni t ( s)  or  r epl ace t hem wi t h new Uni t ( s) ,  and t he t est  pr ocedur e 
shal l  be r epeat ed as set  f or t h her ei n,  unt i l  sat i s f act or y uni t s 
ar e obt ai ned.

2. 18. 2   Fi ne Bubbl e Di f f user s

2. 18. 2. 1   Por ous Cer ami c Tube Di f f user s

a.   Oxygen Absor pt i on f or  Por ous Cer ami c Tube Di f f user s:   Pr i or  t o st ar t i ng 
pr oduct i on of  por ous cer ami c t ube di f f user s,  t he manuf act ur er  shal l  
f ur ni sh t hr ee sampl e t ubes of  t he t ype t o be f ur ni shed f or  
i nst al l at i on.   The sampl e t ubes shal l  be t est ed f or  oxygen absor pt i on 
by t he manuf act ur er  and shal l  be sel ect ed at  r andom by hi m.

( 1)   The oxygen absor pt i on r at i ng t est  shal l  be made i n a t ank.  The 
t ank shal l  be 1. 05 m 3 f eet  6 i nches l ong by 475 mm one f oot  7 
i nches wi de,  hol di ng appr oxi mat el y 473 L 125 gal l ons.   The t ank 
shal l  be f i l l ed wi t h t ap wat er ,  at  22. 2 degr ees C 72 degr ees F,  t o 
a dept h of  900 mm 3 f eet  0 i nches,  cover i ng t he t op of  t he 
di f f user  t ube.   Sodi um sul f i t e,  t o t he amount  of  1200 ppm,  and 66 
Baume scal e sul f ur i c aci d,  t o t he amount  of  55 ppm,  shal l  be 
di ssol ved i n t he wat er .   The sul f i t e shal l  be put  i nt o sol ut i on by 
r emovi ng some of  t he wat er  f r om t he t ank,  di ssol v i ng t he sul f i t e 
i n t hi s wat er  and t hen pour i ng i t  back i nt o t he t ank whi l e ai r  i s  
bei ng di f f used i nt o t he sol ut i on i n t he t ank as t o i nsur e a 
t hor ough mi xi ng.

( 2)   Each di f f user  t ube t o be r at ed f or  oxygen absor pt i on shal l  be 
submer ged i n t ap wat er  f or  one hour  or  mor e j ust  pr i or  t o t he 
r at i ng t est .   The t ube shal l  t hen be c l amped t o t he t ube hol der ,  
l ower ed i nt o t he t ank t o j ust  bel ow t he sol ut i on and i nspect ed 
wi t h t he ai r  di f f usi ng.   Any l eaks al ong t he gasket  shal l  be 
el i mi nat ed by addi t i onal  t i ght eni ng of  t he c l amps.  The cont ai ner  
wi t h t ube at t ached shal l  t hen be l ower ed t o t he t ank bot t om f or  
t he r at i ng t est .   Wi t h ai r  di f f us i ng f or m t he t ube at  0. 59 L/ s 
1. 25 cf m measur ed as ai r  at  99. 3 kPa 14. 4 psi  absol ut e pr essur e and
 15. 5 degr ees C 60 degr ees F,  sampl es of  t he sol ut i on shal l  be 
t aken ever y 10 mi nut es f or  40 mi nut es.   These sampl es shal l  be 
i mmedi at el y t est ed f or  oxygen absor pt i on.   The oxygen absor pt i on 
r at e f or  a 40- mi nut e per i od,  i n whi ch t he i ndi cat ed r at e i n any 
10- mi nut e i nt er val  does not  var y mor e t han 10 per cent  f r om t he 
aver age,  shal l  be t he oxygen absor pt i on r at i ng of  t he t ube.

( 3)   No oxygen absor pt i on r at i ng t est s shal l  be made when t he 
uncover ed sodi um sul f i t e concent r at i on i n t he t ank i s l ower  t han 
300 ppm.

( 4)   The oxygen absor pt i on r at i ng shal l  be det er mi ned by measur i ng t he 
r at e of  conver si on of  sodi um sul f i t e t o sodi um sul f at e due t o t he 
oxygen absor pt i on t aki ng pl ace i n t he sol ut i on.   Thi s i s  done by 
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t aki ng 50 cubi c cent i met er  ( cc)  sampl es of  t he sol ut i on at  
i nt er val s and addi ng t o each sampl e such a f i xed amount  of  
aci di f i ed i odi ne sol ut i on t hat  t her e i s al ways i odi ne i n excess of  
t he amount  r equi r ed t o neut r al i ze t he sul f i t e.   The change i n 
sul f i t e concent r at i on i s det er mi ned by measur i ng t he change i n t he 
excess i odi ne f or  each i nt er val .  Thi s i s  done by t i t r at i ng t he 
excess i odi ne wi t h N/ 40 sodi um t hi osul f at e.   For  a 50 cc sampl e of  
t he sol ut i on,  a t i t r at i on di f f er ence of  1. 0 cc of  sodi um 
t hi osul f at e i s equi val ent  t o 4. 0 ppm of  oxygen absor pt i on.

( 5)   The r esul t s  obt ai ned by t he f or egoi ng t est i ng pr ocedur es shal l  be 
mul t i pl i ed by a cor r ect i on f act or  det er mi ned as f ol l ows:  Ai r  shal l  
be di f f used i nt o 14 L 0. 5 cubi c f oot  or  l ess of  di st i l l ed wat er  at  
75 mm 3 i nches dept h f or  a per i od of  t wo hour s i n whi ch t he 
bar omet r i c pr essur e and wat er  t emper at ur e r emai n const ant .  D. O.  
det er mi nat i ons shal l  t hen be made on sampl es f r om t he wat er  by t he 
Azi de Modi f i cat i on of  t he I odomet r i c Met hod,  as descr i bed i n 
AWWA 10084,  usi ng sodi um t hi osul f at e sol ut i on,  t he same as used i n 
t he t ube r at i ng t est .   The D. O.  t hus obt ai ned i n ppm,  di v i ded i nt o 
t he sol ubi l i t y  of  oxygen i n ppm i n wat er ,  f or  t he bar omet r i c 
pr essur e and wat er  t emper at ur e whi ch shal l  be obt ai ned f or  t he t wo 
hour  t est  per i od,  shal l  const i t ut e t he cor r ect i on f act or .   The 
sol ubi l i t y  of  oxygen i n t he wat er  shal l  be t hat  as i ndi cat ed f or  
f r esh wat er  by AWWA 10084 f or  t he par t i cul ar  condi t i on of  
bar omet r i c pr essur e and wat er  t emper at ur e.

( 6)   I f  t he r esul t s of  t he oxygen absor pt i on t est  ar e sat i sf act or y,  
t he pr oduct i on of  t ube di f f user s may be st ar t ed.   I f  t he t ubes 
t est ed f ai l  t o meet  t he oxygen absor pt i on speci f i cat i ons,  det ai l s  
of  manuf act ur e shal l  be al t er ed or  ot her  cor r ect i ve measur e t aken 
and t hr ee sampl e t ubes shal l  agai n be sel ect ed and t est ed.   Thi s 
pr ocedur e shal l  be r epeat ed unt i l  t he pr oper  por ous st r uct ur e i s 
obt ai ned t o meet  t he speci f i cat i ons.  Af t er  pr oduct i on of  t ubes has 
begun,  t hr ee t ubes sel ect ed at  r andom f r om each t ube l ot  pr ocur ed 
f or  t he cont r act  shal l  agai n be t est ed f or  t he oxygen absor pt i on 
r at i ng.   Shoul d any one of  t hese sampl es f ai l  t o meet  t he 
speci f i cat i ons,  addi t i onal  t ubes of  t he same t ube l ot  r epr esent ed 
by t he sampl es,  sel ect ed as di r ect ed by t he [ Cont r act i ng Of f i cer ]  
[ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve]  shal l  be submi t t ed f or  
a check t est .   I f  any one of  t he check sampl es f ai l s  t o meet  t he 
speci f i cat i ons,  t he ent i r e l ot  of  t ubes r epr esent ed by t he sampl es 
shal l  be r ej ect ed.

b.   Physi cal  Pr oper t i es Test s:   Al l  t ubes t o be f ur ni shed shal l  be t est ed 
f or  physi cal  di mensi ons,  shape and bondi ng char act er i st i cs.  Test i ng 
f r ames,  maxi mum and mi ni mum di mensi on gages and squar es shal l  be 
pr ovi ded by t he manuf act ur er .   Al l  t ubes wi t h di mensi ons out s i de t he 
speci f i ed r ange,  wi t h appr eci abl e war pi ng of  sur f ace showi ng cr acks,  
sof t  spot s,  chi ppi ng or  ot her  def ect s,  or  not  f r ee f r om adher i ng 
f or ei gn mat er i al ,  di r t ,  oi l  and c l oggi ng mat er i al  wi l l  be r ej ect ed.   
Al l  t ubes shal l  be t est ed t o a 95 per cent  conf i dence l evel  sampl i ng 
pl an.   Tubes act ual l y t est ed shal l  have t hei r  r at i ngs so mar ked upon 
t hem.   Al l  t ubes shal l  be mar ked and i ncl ude t he accept ance mar k of  t he 
supplier.

c.   Per meabi l i t y  f or  Por ous Cer ami c Tube Di f f user s:   The per meabi l i t y  
r at i ng shal l  be t he number  of  L/ s cf m of  f r ee ai r ,  at  21. 1 degr ees C 70 
degr ees F and 10 t o 25 per cent  r el at i ve humi di t y,  whi ch wi l l  pass 
t hr ough 300 mm squar e one squar e f oot  of  t ube ar ea,  t o t he at mospher e 
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under  a di f f er ent i al  pr essur e equi val ent  t o 50 mm t wo i nches of  wat er  
bel ow t he t ube when t he t ube i s t est ed dr y at  21 degr ees C 70 degr ees F.

Det ai l  r equi r ement s f or  t he appar at us shal l  be as f ol l ows:

( 1)   Fr ee ai r  shal l  be i nt er pr et ed t o mean ai r  at  an absol ut e pr essur e 
equal  t o t he bar omet r i c pr essur e at  t he t i me of  t est i ng.

( 2)   Al l  t ubes f ur ni shed shal l  be i ndi v i dual l y i nspect ed and r at ed.

( 3)   The per meabi l i t y  r at i ng appar at us shal l  consi st  essent i al l y  of  a 
cont ai ner  f or  t est i ng t he t ubes i ndi v i dual l y;  met er  wi t h a l ar ge 
easi l y r ead scal e f or  measur i ng t he f l ow of  ai r  t o t he t ube,  
pr essur e gage f or  i ndi cat i ng t he pr essur e at  t he t ube;  r ecor di ng 
t her momet er s f or  t he t est  ai r ;  and t he necessar y cont r ol l i ng 
devi ces.   The cont ai ner  or  t est  box shal l  be pr ovi ded wi t h 
sui t abl e c l ampi ng devi ces f or  hol di ng t he t ube i n posi t i on and 
compl et el y seal i ng t he t ube agai nst  t he passage of  ai r  except  
t hr ough t he exposed f ace.   The cont ai ner  shal l  be ar r anged t o 
di st r i but e t he ai r  uni f or ml y t hr ough t he t ube f r om t he ai r  i nl et ;  
i nl et  shal l  be not  l ess t han 75 mm 3 i nches i n di amet er .

( 4)   The met er  shal l  be of  t he or i f i ce t ype,  of  pr oper  s i ze,  and 
i nst al l ed i n accor dance wi t h t he r ecommendat i on of  AGA GMC.   
Bef or e t ube t est s ar e st ar t ed,  t he cal i br at i on of  t he or i f i ce 
met er  shal l  be checked wi t h a st andar d di spl acement  t ype gas met er  
of  not  l ess t han 39. 33 L/ s 5, 000 cubi c f eet  per  hour  ( cf h)  
capaci t y whi ch has been accur at el y cal i br at ed vol umet r i cal l y  i n a 
manner  sat i sf act or y t o t he [ Cont r act i ng Of f i cer ]  [ Cont r act or  
Qual i t y Cont r ol  r epr esent at i ve] .   When checki ng t he or i f i ce met er ,  
t he i nl et  of  t he st andar d gas met er  shal l  be connect ed t o an 
openi ng i n a st eel  pl at e c l amped i n t he t est  box and t he out l et  of  
t he gas met er  shal l  be t o t he at mospher e.   The checki ng of  t he 
or i f i ce met er  shal l  be done i n t he pr esence of  t he [ Cont r act i ng 
Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve] .   The 
cal i br at i on of  t he or i f i ce met er  may be checked wi t h an or i f i ce 
pl at e,  cal i br at ed as descr i bed above,  sui t abl y ar r anged f or  
c l ampi ng i nt o t he t est  box.

( 5)   The t est  ai r  suppl y shal l  be such as t o gi ve a cont i nuous 
nonpul sat i ng f l ow of  ai r  wi t h a r el at i ve humi di t y bet ween 10 and 
25 per cent .   A sui t abl e equal i z i ng t ank and moi st ur e cont r ol  
equi pment ,  wi t h r ecor di ng hygr omet er ,  shal l  be pr ovi ded f or  t he 
purpose.

( 6)   Each di f f user  t ube shal l  be t est ed dr y f or  i t s  per meabi l i t y  
r at i ng.   Al l  t ubes shal l  be kept  dr y f r om t he t i me t hey l eave t he 
k i l n unt i l  t est ed.

( 7)   Each di f f user  t ube shal l  have pr act i cal l y  uni f or m per meabi l i t y  
t hr oughout  i t s  f ace ar ea,  f r ee f r om dead ar eas or  ar eas wi t h l ar ge 
bubbl es,  as det er mi ned vi sual l y by t he met hod of  t est i ng 
her ei naf t er  speci f i ed.

( 8)   The uni f or mi t y t est i ng appar at us shal l  be s i mi l ar  t o t he 
per meabi l i t y  r at i ng appar at us,  and shal l  pr ovi de f or  submer gi ng 
t he t ube under  25 mm one i nch of  wat er  af t er  i t  i s  c l amped i nt o 
position.
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( 9)   Di f f user  t ubes t o be t est ed f or  uni f or mi t y shal l  be sat ur at ed 
wi t h t ap wat er ,  c l amped i n posi t i on i n t he appar at us,  and 
submer ged t o a dept h of  25 mm one i nch wi t h t ap wat er .   Ai r  shal l  
t hen be di f f used t hr ough t he t ube at  a r at e of  61 L/ s per  squar e 
met er  12 cf m per  squar e f oot  f or  one mi nut e.   The r at e of  ai r  f l ow 
shal l  be r educed t o 5 L/ s per  squar e met er  1. 0 cf m per  squar e f oot ,  
t he uni f or mi t y of  di f f usi on obser ved and r ecor ded as sat i sf act or y 
or  r ej ect ed.

( 10)   Uni f or mi t y t est s wi l l  be r equi r ed on not  l ess t han one t ube 
sel ect ed at  r andom f r om each 100 accept ed f or  per meabi l i t y .  I f  
t hese t est s do not  show subst ant i al  uni f or mi t y,  such addi t i onal  
t est s shal l  be made as may be necessar y t o assur e t he [ Cont r act i ng 
Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve]  t hat  t ubes 
wi t h uni f or m per meabi l i t y  ar e bei ng obt ai ned.   I f  t he addi t i onal  
t est s i ndi cat e t hat  10 per cent  or  mor e of  t he t ubes ar e 
non- uni f or m,  t he ent i r e 100- t ube bat ch shal l  be t est ed 
i ndi v i dual l y f or  uni f or mi t y,  and t he addi t i onal  cost  of  such 
i nspect i on shal l  be bor ne by t he Cont r act or .

( 11)   Al l  di f f user  t ubes f ur ni shed under  t hi s cont r act  shal l  have 
suf f i c i ent  st r engt h t o car r y a l oad equi val ent  t o a 4. 50 m 15 f oot  
dept h of  wat er ,  wi t h a saf et y f act or  of  not  l ess t han 1. 7,  and t o 
wi t hst and t he st r esses of  r easonabl e handl i ng and shi ppi ng.

2. 18. 2. 2   Por ous Pl ast i c Tube Di f f user  Test s

Por ous pl ast i c t ube di f f user s shal l  be subj ect ed t o t he f ol l owi ng t est s:

a.   Oxygen Absor pt i on f or  Por ous Pl ast i c Tube Di f f user s:  Pr i or  t o st ar t i ng 
pr oduct i on of  pl ast i c t ube di f f user s,  t he manuf act ur er  shal l  f ur ni sh 
t hr ee sampl e t ubes of  t he t ype t o be f ur ni shed f or  i nst al l at i on.   The 
sampl e t ubes shal l  be t est ed f or  oxygen absor pt i on by t he manuf act ur er  
and shal l  be sel ect ed at  r andom by hi m.   Det ai l ed t est  r equi r ement s ar e 
as f ol l ows:

( 1)   The oxygen absor pt i on r at i ng t est  shal l  be made i n a t ank.  The 
t ank shal l  be 1. 05 m 3 f eet  6 i nches l ong by 475 mm one f oot  7 
i nches wi de,  hol di ng appr oxi mat el y 473 L 125 gal l ons.   The t ank 
shal l  be f i l l ed wi t h t ap wat er ,  at  22. 22 degr ees C 72 degr ees F,  
t o a dept h of  900 mm 3 f eet  0 i nches,  cover i ng t he t op of  t he 
di f f user  t ube.   Sodi um sul f i t e t o t he amount  of  1, 200 ppm and 66 
Baume scal e sul f ur i c aci d t o t he amount  of  50 ppm,  shal l  be 
di ssol ved i n t he wat er .   The sul f i t e shal l  be put  i nt o sol ut i on by 
r emovi ng some of  t he wat er  f r om t he t ank,  di ssol v i ng t he sul f i t e 
i n t hi s wat er  and t hen pour i ng i t  back i nt o t he t ank whi l e ai r  i s  
bei ng di f f used i nt o t he sol ut i on i n t he t ank t o i nsur e a t hor ough 
mixing.

( 2)   Each di f f user  t ube t o be r at ed f or  oxygen absor pt i on shal l  be 
submer ged i n t ap wat er  f or  one hour  or  mor e j ust  pr i or  t o t he 
r at i ng t est .   The t ube shal l  t hen be c l amped t o t he t ube hol der ,  
l ower ed i nt o t he t ank t o j ust  bel ow t he sol ut i on,  and i nspect ed 
wi t h t he ai r  di f f usi ng.   Any l eaks al ong t he gasket  shal l  be 
el i mi nat ed by addi t i onal  t i ght eni ng of  t he c l amps.  The cont ai ner  
wi t h t ube at t ached shal l  t hen be l ower ed t o t he t ank bot t om f or  
t he r at i ng t est .   Wi t h ai r  di f f us i ng f r om t he t ube at  0. 59 L/ s 
1. 25 cf m,  measur ed as ai r  at  99. 3 kPa 14. 4 psi  absol ut e pr essur e 
and 15. 55 degr ees C 60 degr ees F,  sampl es of  t he sol ut i on shal l  be 
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t aken ever y 10 mi nut es f or  40 mi nut es.   These sampl es shal l  be 
i mmedi at el y t est ed f or  oxygen absor pt i on.   The oxygen absor pt i on 
r at e f or  a 40- mi nut e per i od,  i n whi ch t he i ndi cat ed r at e i n any 
10- mi nut e i nt er val  does not  var y mor e t han 10 per cent  f r om t he 
aver age,  shal l  be t he oxygen absor pt i on r at i ng of  t he t ube.

( 3)   No oxygen absor pt i on r at i ng t est s shal l  be made when t he 
uncover ed sodi um sul f i t e i n t he sol ut i on i n t he t ank i s l ower  t han 
300 ppm.

( 4)   The oxygen absor pt i on r at i ng shal l  be det er mi ned by measur i ng t he 
r at e of  conver si on of  sodi um sul f i t e t o sodi um sul f at e due t o t he 
oxygen absor pt i on t aki ng pl ace i n t he sol ut i on.   Thi s shal l  be 
done by t aki ng 50 cc sampl es of  t he sol ut i on at  i nt er val s and 
addi ng t o each sampl e such a f i xed amount  of  aci di f i ed i odi ne 
sol ut i on t hat  t her e i s al ways i odi ne i n excess of  t he amount  
r equi r ed t o neut r al i ze t he sul f i t e.   The change i n sul f i t e 
concent r at i on shal l  be det er mi ned by measur i ng t he change i n t he 
excess i odi ne wi t h N/ 40 sodi um t hi osul f at e.   For  a 50 cc sampl e of  
t he sol ut i on,  a t i t r at i on di f f er ence of  1. 0 cc of  sodi um 
t hi osul f at e i s equi val ent  t o 4. 0 ppm of  oxygen absor pt i on.

( 5)   The r esul t s  obt ai ned by t he f or egoi ng t est i ng pr ocedur es shal l  be 
mul t i pl i es by a cor r ect i on f act or  det er mi ned as f ol l ows:  Ai r  shal l  
be di f f used i nt o 14 L 0. 5 cubi c f eet  or  l ess of  di st i l l ed wat er  at  
75 mm 3 i nches dept h f or  a per i od of  t wo hour s i n whi ch t he 
bar omet r i c pr essur e and wat er  t emper at ur e r emai n const ant .  D. O.  
det er mi nat i ons shal l  t hen be made on sampl es f r om t he wat er  by t he 
Axi de Modi f i cat i on of  t he I odomet r i c Met hod,  as descr i bed i n 
AWWA 10084,  usi ng sodi um t hi osul f at e sol ut i on t he same as used i n 
t he t ube r at i ng t est .   The D. O.  t hus obt ai ned,  i n ppm,  di v i ded 
i nt o t he sol ubi l i t y  of  oxygen i n ppm i n wat er ,  f or  t he bar omet r i c 
pr essur e and wat er  t emper at ur e whi ch wer e obt ai ned f or  t he t wo 
hour  t est  per i od,  shal l  const i t ut e t he cor r ect i on f act or .   The 
sol ubi l i t y  of  oxygen i n t he wat er  shal l  be t hat  as i ndi cat ed f or  
f r esh wat er  by AWWA 10084,  f or  t he par t i cul ar  condi t i on of  
bar omet r i c pr essur e and wat er  t emper at ur e.

( 6)   I f  t he r esul t s of  t he oxygen absor pt i on t est  ar e sat i sf act or y,  
t he pr oduct i on of  t ube di f f user s may be st ar t ed.   I f  t he t ubes 
t est ed f ai l  t o meet  t he oxygen absor pt i on speci f i cat i ons,  det ai l s  
of  manuf act ur e shal l  be al t er ed or  ot her  cor r ect i ve measur es t aken 
and t hr ee sampl e t ubes shal l  agai n be sel ect ed and t est ed.   Thi s 
pr ocedur e shal l  be f ol l owed unt i l  t he pr oper  por ous st r uct ur e i s 
obt ai ned t o meet  t he speci f i cat i ons.  Af t er  pr oduct i on of  t ubes has 
begun,  t hr ee t ubes sel ect ed at  r andom f r om each t ube l ot  pr oduced 
f or  t he cont r act  shal l  agai n be t est ed f or  t he oxygen absor pt i on 
r at i ng.   Shoul d any one of  t hese sampl es f ai l  t o meet  t he 
speci f i cat i ons,  addi t i onal  t ubes of  t he same t ube l ot  r epr esent ed 
by t he sampl es,  sel ect ed as di r ect ed by t he [ Cont r act i ng Of f i cer ]  
[ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve]  shal l  be submi t t ed f or  
a check t est .   I f  any one of  t he check sampl es f ai l s  t o meet  t he 
speci f i cat i ons,  t he ent i r e l ot  of  t ubes r epr esent ed by t he sampl es 
shal l  be r ej ect ed.

( 7)   Al l  accept ed t ubes shal l  be sui t abl y mar ked or  st amped by t he 
manuf act ur er .   Tubes not  bear i ng t he r at i ng mar ks wi l l  not  be 
appr oved f or  i nst al l at i on.
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b.   Per meabi l i t y  f or  Por ous Pl ast i c Tube Di f f user s:   The per meabi l i t y  r at e 
shal l  be t he number  of  L/ s cf m of  f r ee ai r ,  at  21. 1 degr ees C 70 
degr ees F and 10 t o 25 per cent  r el at i ve humi di t y,  whi ch wi l l  pass 
t hr ough 0. 09 squar e met er  one squar e f oot  of  t ube ar ea,  t o t he 
at mospher e under  a di f f er ent i al  pr essur e equi val ent  t o 50 mm t wo i nches 
of  wat er  bel ow t he t ube when t he t ube i s t est ed dr y at  21. 1 degr ees C 
70 degr ees F.   Det ai l ed t est  r equi r ement s ar e as f ol l ows:

( 1)   Fr ee ai r  shal l  be i nt er pr et ed t o mean ai r  at  an absol ut e pr essur e 
equal  t o t he bar omet r i c pr essur e at  t he t i me of  t est i ng.

( 2)   Tubes showi ng per meabi l i t y  r at i ngs out s i de t he speci f i ed r ange 
wi l l  be r ej ect ed.   Each t ube wi t hi n t he speci f i ed r ange shal l  be 
pl ai nl y mar ked wi t h i t s  per meabi l i t y  r at i ng t o t he near est  5 L/ s 
per  squar e met er  1. 0 cf m per  squar e f oot .

( 3)   The per meabi l i t y  r at i ng appar at us shal l  consi st  essent i al l y  of  a 
cont ai ner  f or  t est i ng t he t ubes i ndi v i dual l y,  a met er  wi t h a l ar ge 
easi l y r ead scal e f or  measur i ng t he f l ow of  ai r  t o t he t ube,  
pr essur e gage f or  ai r ,  and t he necessar y cont r ol l i ng devi ces.   The 
cont ai ner ,  or  t est  box,  shal l  be pr ovi ded wi t h sui t abl e c l ampi ng 
devi ces f or  hol di ng t he t ube i n posi t i on and compl et el y seal i ng 
t he t ube agai nst  t he passage of  ai r  except  t hr ough t he exposed 
f ace.   The pl at e suppor t s and cl ampi ng devi ces shal l  be so 
desi gned t hat  no l ess t han 0. 064 squar e met er  100 squar e i nches of  
t he t op and bot t om of  t he t ube wi l l  be exposed f or  t he passage of  
ai r ,  and t he t op and bot t om ar eas shal l  be equal  and concent r i c.   
The cont ai ner  shal l  be ar r anged t o di st r i but e t he ai r  uni f or ml y 
t hr ough t he t ube f r om t he ai r  i nl et ;  and t he i nl et  shal l  be not  
l ess t han 75 mm 3 i nches i n di amet er .

( 4)   The met er  shal l  be of  t he or i f i ce t ype,  of  pr oper  s i ze,  and 
i nst al l ed i n accor dance wi t h t he r ecommendat i on of  AGA GMC.   
Bef or e t ube t est s ar e st ar t ed,  t he cal i br at i on of  t he or i f i ce 
met er  shal l  be checked wi t h a st andar d di spl acement  t ype gas met er  
of  not  l ess t han 31. 47 L/ s 4, 000 cf h capaci t y whi ch has been 
accur at el y cal i br at ed vol umet r i cal l y  i n a manner  sat i sf act or y t o 
t he [ Cont r act i ng Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  
r epr esent at i ve] .   When checki ng t he or i f i ce met er ,  t he i nl et  of  
t he st andar d gas met er  shal l  be connect ed t o an openi ng i n a st eel  
pl at e c l amped i n t he t est  box and t he out l et  of  t he gas met er  
shal l  be t o t he at mospher e.   The checki ng of  t he or i f i ce met er  
shal l  be done i n t he pr esence of  t he [ cont r act i ng Of f i cer ]  
[ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve] .   When checki ng t he 
or i f i ce met er ,  t he i nl et  of  t he st andar d gas met er  shal l  be 
connect ed t o an openi ng i n a st eel  pl at e c l amped i n t he t est  box 
and t he out l et  of  t he gas met er  shal l  be t o t he at mospher e.   The 
checki ng of  t he or i f i ce met er  shal l  be done i n t he pr esence of  t he 
[ cont r act i ng Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  
r epr esent at i ve] .   The cal i br at i on of  t he or i f i ce met er  may be 
checked wi t h an or i f i ce pl at e,  cal i br at ed as descr i bed above,  
sui t abl y ar r anged f or  c l ampi ng i nt o t he t est  box.

( 5)   The t est  ai r  suppl y shal l  be such as t o gi ve a cont i nuous 
non- pul sat i ng f l ow of  ai r  wi t h a r el at i ve humi di t y  bet ween 10 and 
25 per cent .   A sui t abl e equal i z i ng t ank and moi st ur e cont r ol  
equi pment ,  wi t h r ecor di ng hygr omet er ,  shal l  be pr ovi ded f or  t he 
purpose.
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( 6)   Each di f f user  t ube shal l  be t est ed dr y f or  i t s  per meabi l i t y  
rating.

( 7)   I n or der  t o est abl i sh cor r ect i on f act or s f or  act ual  t est i ng 
condi t i ons,  dupl i cat e set s of  r ef er ence or  " mast er "  t ubes shal l  be 
car ef ul l y  r at ed at  t he t i me t he f l ow met er  i s  cal i br at ed and used 
f or  compar i son as her ei naf t er  speci f i ed.  Each set  of  mast er  t ubes 
shal l  consi st  of  t hr ee di f f user  t ubes wi t h per meabi l i t y  r at i ng of  
37. 0,  40. 0,  and 43. 0,  r espect i vel y,  f or  Type A t ubes,  and 24. 0,  
26. 0 and 28. 0,  r espect i vel y,  f or  Type B t ubes.   A t ol er ance of  0. 5 
pl us or  mi nus wi l l  be al l owed on each per meabi l i t y  r at i ng.   The 
mast er  t ubes shal l  be r at ed i n t he pr esence of  t he [ Cont r act i ng 
Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve]  at  t he 
st andar d t emper at ur e of  21. 11 degr ees C 70 degr ees F f or  t he t est  
ai r  and t he pl at es,  wi t h t he t est  ai r  wi t hi n t he speci f i ed r ange 
of  10 t o 25 per cent  r el at i ve humi di t y and t he bar omet r i c pr essur e 
pr evai l i ng at  t he same r el at i ve humi di t y wi t hi n t he speci f i ed 
range.

( 8)   Each day dur i ng t he t est i ng of  a bat ch of  t ubes,  one set  of  
mast er  t ubes shal l  be gi ven a check r at i ng i n t he per meabi l i t y  
appar at us,  ( 1)  at  t he st ar t ,  ( 2)  whenever  t est i ng condi t i ons 
change,  and ( 3)  at  i nt er val s of  not  mor e t han f our  hour s.   The 
var i at i on of  t he appar ent  r at i ng f r om t he t r ue r at i ng of  t he 
mast er  t ubes shal l  t hen be appl i ed as a cor r ect i on f act or  t o t he 
appar ent  r at i ng of  al l  t ubes t est i ng dur i ng t he subsequent  per i od 
i n or der  t o det er mi ne t he cor r ect  r at i ng t o be mar ked on each.   
Wher e t he mast er  t ubes show di f f er ent  cor r ect i on f act or s,  t he 
cor r ect i on f or  t he mast er  t ube near est  t he per meabi l i t y  t o t he 
t ube bei ng t est ed shal l  be used.

( 9)   Because t he mast er  met er  r eadi ng f or  each t ube t est ed wi l l  be t he 
r at e f or  t he t ube ar ea exposed i n t he t est  box,  t hat  r eadi ng shal l  
be cor r ect ed t o a r at i ng based upon 0. 09 squar e met er  one squar e 
f oot  of  t ube ar ea.

( 10)   The mast er  t ubes shal l  be guar ded agai nst  moi st ur e,  di r t  or  
anyt hi ng t hat  mi ght  af f ect  t hei r  r at i ng.   Onl y one set  of  mast er  
t ubes shal l  be used at  a t i me,  and t he dupl i cat e set  shal l  be 
st or ed i n a dr y,  saf e pl ace.   The set  of  mast er  t ubes i n use shal l  
be kept  i n t he t est i ng r oom and pl aced wi t h t he t ubes t o be t est ed 
i n or der  t hat  t hey may assume t he same condi t i ons as t he t ubes t o 
be t est ed bef or e a check r at i ng i s made.

2. 18. 3   Coar se Bubbl e Di f f user s

2. 18. 3. 1   Non- por ous Nozzl e Di f f user  Test s

Nonpor ous nozzl e di f f user s shal l  be subj ect ed t o t he f ol l owi ng t est s:

a.   Oxygen Absor pt i on f or  Non- Por ous Nozzl e Di f f user s:   Pr i or  t o st ar t i ng 
pr oduct i on of  nozzl e di f f user s,  t he manuf act ur er  shal l  f ur ni sh t hr ee 
sampl es of  t he t ype t o be f ur ni shed f or  i nst al l at i on.   The sampl e 
nozzl es shal l  be t est ed f or  oxygen absor pt i on by t he manuf act ur er  and 
shal l  be sel ect ed at  r andom by hi m.   Det ai l ed t est  r equi r ement s ar e as 
follows:

( 1)   The oxygen absor pt i on r at i ng t est  shal l  be made i n a t ank.  The 
t ank shal l  be 1. 05 m 3 f eet  6 i nches l ong by 475 mm one f oot  7 
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i nches wi de,  hol di ng appr oxi mat el y 473 L 125 gal l ons.   The t ank 
shal l  be f i l l ed wi t h t ap wat er ,  at  22. 22 degr ees C 72 degr ees F,  
t o a dept h of  900 mm 3 f eet  0 i nches,  cover i ng t he t op of  t he 
nozzl e.   Sodi um sul f i t e t o t he amount  of  1, 200 ppm,  and 66 Baume 
scal e sul f ur i c aci d t o t he amount  of  50 ppm,  shal l  be di ssol ved i n 
t he wat er .   The sul f i t e shal l  be put  i nt o sol ut i on by r emovi ng 
some of  t he wat er  f r om t he t ank,  di ssol v i ng t he sul f i t e i n t hi s 
wat er  and t hen pour i ng i t  back i nt o t he t ank whi l e ai r  i s  bei ng 
di f f used i nt o t he sol ut i on i n t he t ank t o i nsur e a t hor ough mi xi ng.

( 2)   Each di f f user  nozzl e t o be r at ed f or  oxygen absor pt i on shal l  be 
c l amped t o t he nozzl e hol der ,  l ower ed i nt o t he t ank t o j ust  bel ow 
t he sol ut i on and i nspect ed wi t h t he ai r  di f f usi ng.   Any l eaks 
al ong t he gasket  shal l  be el i mi nat ed by addi t i onal  t i ght eni ng of  
t he c l amps.   The cont ai ner  wi t h nozzl e at t ached shal l  t hen be 
l ower ed t o t he t ank bot t om f or  t he r at i ng t est .  Wi t h ai r  di f f usi ng 
f r om t he nozzl e at  3. 78 L/ s 8 cf m,  measur ed as ai r  at  99. 3 kPa 
14. 4 psi  absol ut e pr essur e and 15. 5 degr ees C 60 degr ees F,  
sampl es of  t he sol ut i on shal l  be t aken ever y 10 mi nut es f or  40 
mi nut es.  These sampl es shal l  be i mmedi at el y t est ed f or  oxygen 
absor pt i on.   The oxygen absor pt i on r at e f or  a 40- mi nut e per i od,  i n 
whi ch t he i ndi cat ed r at e i n any 10- mi nut e i nt er val  does not  var y 
mor e t han 10 per cent  f r om t he aver age,  shal l  be t he oxygen 
absor pt i on r at i ng of  t he c l amps.

( 3)   No oxygen absor pt i on r at i ng t est s shal l  be made when t he 
uncover ed sodi um sul f i t e i n t he sol ut i on i n t he t ank i s l ower  t han 
300 ppm.

( 4)   The oxygen absor pt i on r at i ng shal l  be det er mi ned by measur i ng t he 
r at e of  conver si on of  sodi um sul f i t e t o sodi um sul f at e due t o t he 
oxygen absor pt i on t aki ng pl ace i n t he sol ut i on.   Thi s i s  done by 
t aki ng 50 cc sampl es of  t he sol ut i on at  i nt er val s and addi ng t o 
each sampl e such a f i xed amount  of  aci di f i ed i odi ne sol ut i on so 
t hat  t her e i s al ways i odi ne i n excess of  t he amount  r equi r ed t o 
neut r al i ze t he sul f i t e.   The change i n sul f i t e concent r at i on shal l  
be det er mi ned by measur i ng t he change i n t he excess i odi ne f or  
each i nt er val .   Thi s shal l  be done by t i t r at i ng t he excess i odi ne 
wi t h N/ 40 sodi um t hi osul f at e.   For  a 50 cc sampl e of  t he sol ut i on,  
a t i t r at i on di f f er ence of  1. 0 cc of  sodi um t hi osul f at e i s 
equi val ent  t o 4. 0 ppm of  oxygen absor pt i on.

( 5)   The r esul t s  obt ai ned by t he f or egoi ng t est i ng pr ocedur es shal l  be 
mul t i pl i es by a cor r ect i on f act or  det er mi ned as f ol l ows:  Ai r  shal l  
be di f f used i nt o 14 L 0. 5 cubi c f oot  or  l ess of  di st i l l ed wat er  at  
75 mm 3 i nches dept h  f or  a per i od of  t wo hour s dur i ng whi ch t he 
bar omet r i c pr essur e and wat er  t emper at ur e r emai n const ant .   D. O.  
det er mi nat i on shal l  t hen be made on sampl es f r om t he wat er  by t he 
Axi de Modi f i cat i ons of  t he I odomet r i c Met hod,  as descr i bed i n 
AWWA 10084,  usi ng sodi um t hi osul f at e sol ut i on t he same as used i n 
t he t ube r at i ng t est .  The D. O. ,  t hus obt ai ned i n ppm,  di v i ded i nt o 
t he sol ubi l i t y  of  oxygen i n ppm i n wat er ,  f or  t he bar omet r i c 
pr essur e and wat er  t emper at ur es whi ch shal l  be obt ai ned f or  t he 
t wo hour  t est  per i od,  shal l  const i t ut e t he cor r ect i on f act or .   The 
sol ubi l i t y  of  oxygen i n t he wat er  shal l  be t hat  as i ndi cat ed f or  
f r esh wat er  by AWWA 10084,  f or  t he par t i cul ar  condi t i on of  
bar omet r i c pr essur e and wat er  t emper at ur e.

( 6)   I f  t he r esul t s of  t he oxygen absor pt i on t est  ar e sat i sf act or y,  
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t he pr oduct i on of  nozzl e di f f user s may be st ar t ed.   I f  t he nozzl es 
t est ed f ai l  t o meet  t he oxygen absor pt i on speci f i cat i ons,  det ai l s  
of  manuf act ur e shal l  be al t er ed and ot her  cor r ect i ve measur e t aken 
and t hr ee sampl e nozzl es shal l  agai n be sel ect ed and t est ed.   Thi s 
pr ocedur e shal l  be f ol l owed unt i l  t he pr oper  st r uct ur e i s obt ai ned 
t o meet  t he speci f i cat i ons.   Af t er  pr oduct i on of  nozzl es has 
begun,  t hr ee nozzl es sel ect ed at  r andom f r om each nozzl e l ot  
pr oduced f or  t hi s cont r act  shal l  agai n be t est ed f or  t he oxygen 
absor pt i on r at i ng.   Shoul d any one of  t hese sampl es f ai l  t o meet  
t he speci f i cat i ons,  addi t i onal  nozzl es of  t he same nozzl e l ot  
r epr esent ed by t he sampl es,  sel ect ed as di r ect ed by t he 
[ Cont r act i ng Of f i cer ]  [ Cont r act or  Qual i t y Cont r ol  r epr esent at i ve] ,  
shal l  be submi t t ed f or  a check t est .   I f  any one of  t he check 
sampl es f ai l s  t o meet  t he speci f i cat i ons,  t he ent i r e l ot  of  
nozzl es r epr esent ed by t he sampl es shal l  be r ej ect ed.

( 7)   Al l  accept ed nozzl es shal l  be sui t abl y mar ked or  st amped by t he 
manuf act ur er .   Nozzl es not  bear i ng t he r at i ng mar k wi l l  not  be 
appr oved f or  i nst al l at i on.

2. 18. 4   Ai r  Bl ower  Test s

The ai r  bl ower  shal l  be subj ect ed t o t he f ol l owi ng t est s at  t he f act or y by 
t he manuf act ur er :   ( 1)   The casi ng shal l  pass a hydr ost at i c pr essur e t est  
at  a mi ni mum gage pr essur e of  112 kPa 25 psi g;  ( 2)   The i mpel l er ,  bef or e 
bei ng mount ed on t he shaf t ,  shal l  pass an over - speed spi n t est  t o a 
r ot at i onal  speed of  120 per cent  of  desi gn speed;  ( 3)   Af t er  t he spi n t est ,  
t he i mpel l er  shal l  pass an i nspect i on f or  wel d or  ot her  st r uct ur al  
i mper f ect i ons usi ng magnet i c par t i c l e t echni ques or  x- r ays;  ( 4)  The bl ower  
shal l  be gi ven a r unni ng t est  usi ng manuf act ur er ' s  dr i ver .   Dur i ng t hi s 
t est ,  mechani cal  oper at i on of  al l  equi pment  shal l  be sat i sf act or y.  
Vi br at i on shal l  meet  t he l i mi t s speci f i ed her ei n,  and t he over al l  sound 
pr essur e l evel  shal l  be det er mi ned,  maki ng due al l owance f or  any backgr ound 
noi se dur i ng t he r unni ng of  t he t est s;  ( 5)   The bl ower  shal l  be t est ed i n 
accor dance wi t h ASME PTC 9 usi ng manuf act ur er ' s dr i ver  and t he t emper at ur e 
r i se met hod of  det er mi ni ng wat t age hor sepower .   Test s shal l  i ncl ude 
det er mi nat i on of  t he sur ge poi nt  and t he shape of  t he char act er i st i c  cur ves 
at  var i ous i nl et  gui de vane posi t i ons,  and t he det er mi nat i on of  al l  dat a 
r equi r ed t o eval uat e ef f i c i enci es and wat t age hor sepower  r equi r ement s f or  
t he speci f i ed condi t i ons.   At  l east  t en days pr i or  t o t he manuf act ur er ' s 
r unni ng t est s ( 4)  and ( 5)  above,  t he Cont r act or  shal l  not i f y  t he 
Cont r act i ng Of f i cer  when t hese t est s ar e t o be per f or med so t hat  
ar r angement s can be made f or  a r epr esent at i ve of  t he Gover nment  t o wi t ness 
t he t est s.

2. 18. 5   Oper at i on Test s f or  El ect r i cal  Cont r ol  Panel

The el ect r i cal  cont r ol  panel  shal l  be r i gi dl y shop t est ed f or  compl i ance 
wi t h al l  appl i cabl e dr awi ngs and speci f i cat i ons.   The t est  shal l  i ncl ude 
ener gi z i ng al l  c i r cui t s and per f or mi ng t he oper at i ng sequence,  s i mul at i ng 
f i el d oper at i ons.

PART 3   EXECUTI ON

3. 1   DESIGN

**************************************************************************
NOTE:   I nser t  val ue f or  desi gn f l ow.   On t he pr oj ect  
dr awi ngs,  show:
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1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

**************************************************************************
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NOTE:   I nser t  val ue f or  5 day BOD l oadi ng.   Thi s 
val ue shoul d be based on t est s of  t he sewage t o be 
t r eat ed;  however ,  i f  t hi s cannot  be obt ai ned,  use 
200 mg/ L.

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

**************************************************************************
NOTE:   I nser t  val ue f or  t ot al  suspended sol i ds.  Thi s 
val ue shoul d be based on t est s of  t he sewage t o be 
t r eat ed;  however ,  i f  t hi s cannot  be obt ai ned,  use 
200 mg/ L.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o commi nut or  and scr eeni ng 
basket  when not  r equi r ed f or  pl ant .   For  pl ant s of  
1. 09 L/ s 25, 000 GPD capaci t y and bel ow,  t he 
commi nut or  and bar  scr een uni t  may be omi t t ed,  and 
i n l i eu t her eof ,  a scr eeni ng basket  pr ovi ded i n t he 
aer at i on t ank.   For  i nst al l at i ons i n whi ch al l  
sewage has passed t hr ough a commi nut or  and bar  
scr een upst r eam of  t he pl ant ,  a commi nut or  and bar  
scr een uni t  need not  be pr ovi ded as a par t  of  t he 
pl ant  equi pment .

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

**************************************************************************
NOTE:   Del et e r ef er ence t o i nf l uent  di st r i but i on 
channel  f or  ext ended aer at i on t ype.

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

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

NOTE:   Del et e r equi r ement  f or  aer at i on t ank 
det ent i on t i me when compl et e mi xi ng t ype i s 
specified.

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

**************************************************************************
NOTE:   For  det ent i on t i me i n aer at i on t ank,  i nser t  
24 hour s f or  ext ended aer at i on t ype and 5. 0 t o 7. 5 
hour s f or  st ep aer at i on t ype.

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

**************************************************************************
NOTE:   For  or gani c l oadi ng i n aer at i on t ank,  i nser t  
5. 67 kg 12. 5 pounds,  5 day BOD f or  ext ended aer at i on 
t ype,  13. 6 t o 22. 1 kg 30 t o 50 pounds,  5- day BOD f or  
st ep aer at i on t ype,  and 52. 16 kg 115 pounds,  5- day 
BOD f or  compl et e mi xi ng t ype mi xi ng t ype.   Or gani c 
l oadi ngs used i n t hi s speci f i cat i on ar e t hose f or  
sewage st r engt h of  200 mg/ 1.   Or gani c l oadi ngs f or  
hi gher  st r engt h sewage woul d be pr opor t i onal .   
I nser t  val ue f or  5 day BOD l oadi ng.   Thi s val ue 
shoul d be based on t est s of  t he sewage t o be 
t r eat ed;  however ,  i f  t hi s cannot  be obt ai ned,  use 
200 mg/ L.

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

SECTI ON 46 07 53. 13  Page 95



**************************************************************************
NOTE:   Del et e r equi r ement  f or  set t l i ng t ank 
det ent i on t i me when compl et e mi xi ng t ype i s 
specified.

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

**************************************************************************
NOTE:   For  det ent i on t i me i n set t l i ng t ank f or  
ext ended aer at i on t ype,  i nser t  4. 0 hour s f or  pl ant s 
of  l ess t hen 2. 19 L/ s 50, 000 GPD,  3. 6 hour s f or  
pl ant s f r om 2. 19 L/ s 50, 000 GPD t o 6. 57 L/ s 150, 000 
GPD capaci t y,  and 3. 0 hour s f or  pl ant s of  6. 57 L/ s 
150, 000 GPD capaci t y and above.   For  st ep aer at i on 
t ype,  i nser t  3. 0.

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

**************************************************************************
NOTE:   For  ext ended aer at i on t ype,  i nser t  0. 013 L/ s 
300 GPD f or  6. 57 L/ s 150, 000 GPD capaci t y and l ess;  
and 0. 026 L/ s 600 GPD f or  pl ant s of  mor e t han 6. 60 
L/ s 150, 000 GPD capaci t y.   For  st ep aer at i on t ype,  
i nser t  0. 026 L/ s 600 GPD.   For  compl et e mi xi ng t ype,  
i nser t  0. 02 L/ s 50 GPD.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  s l udge 
col l ect or  f or  ext ended aer at i on t ype of  4. 38 L/ s 
100, 000 GPD capaci t y and l ess and f or  st ep aer at i on 
t ype of  3. 0 L/ s 67, 500 GPD capaci t y and l ess.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mi xi ng wi t h aer at i on t ank 
cont ent s f or  ext ended aer at i on t ype and st ep 
aer at i on t ype.

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

**************************************************************************
NOTE:   Del et e r ef er ence t o mechani cal  aer at i on when 
st ep aer at i on t ype or  compl et e mi xi ng t ype i s 
speci f i ed,  or  when not  al l owed f or  ext ended aer at i on 
t ype.   Mechani cal  aer at or  may not  be sui t abl e f or  
use i n ar eas havi ng pr ol onged per i ods of  
sub- f r eezi ng t emper at ur es when spr ay may f or m 
accumul at i on of  i ce.   Consi der at i on shoul d be gi ven 
t o t emper at ur e and det ent i on t i me of  t he l i qui d and 
f r eeboar d i n t he t ank i n det er mi ni ng t emper at ur es 
t hat  may be t ol er at ed.   Mechani cal  aer at or  i s  not  
sui t abl e f or  ext ended aer at i on t ype wher e event ual  
conver si on t o st ep aer at i on i s cont empl at ed.

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

The Sewage Tr eat ment  Pl ant  shal l  be capabl e of  t r eat i ng an aver age desi gn 
f l ow of  [ _____]  L/ s gal l ons per  day of  domest i c sewage,  havi ng a 5 day 
( BOD)  l oadi ng of  [ _____]  mi l l i gr ams/ l i t er  ( mg/ l )  and t ot al  suspended sol i ds 
of  [ _____]  mg/ l .   The r aw sewage shal l  f i r st  pass t hr ough a [ commi nut or ]  
[ scr eeni ng basket ]  [ and an i nf l uent  di st r i but i on channel ]  i nt o an aer at i on 
t ank of  adequat e capaci t y t o pr ovi de [ not  l ess t han [ _____]  hour s det ent i on 
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t i me and]  a maxi mum or gani c l oadi ng not  t o exceed [ _____]  kg per  1000 cubi c 
met er  [ _____]  pounds 5 day BOD per  1, 000 cubi c f eet  of  aer at i on t ank vol ume 
at  aver age desi gn f l ow r at e.   Sewage shal l  t hen pass on t o a set t l i ng t ank 
of  adequat e capaci t y t o pr ovi de [ not  l ess t han [ _____]  hour s det ent i on t i me 
and]  a sur f ace set t l i ng r at e not  t o exceed [ _____]  L/ s per  squar e met er  GPD 
per  squar e f oot  at  aver age desi gn f l ow r at e.   The set t l ed s l udge shal l  [ be 
col l ect ed by a mechani cal  s l udge col l ect or  and]  be r eci r cul at ed back t o t he 
aer at i on t ank [ wher e i t  i s  t o be r api dl y and t hor oughl y mi xed i n wi t h t he 
aer at i on t ank cont ent s, ]  or  wast ed t o t he aer obi c di gest er .   The ef f l uent  
f r om t he set t l i ng t ank shal l  be di schar ged t o a chl or i ne cont act  t ank of  
adequat e capaci t y t o pr ovi de a det ent i on t i me of  not  l ess t han 15 mi nut es 
at  peak f l ow and t hen t o out f al l .   The aer obi c di gest er  shal l  have a 
capaci t y of  not  l ess t han 0. 057 cubi c met er  2 cubi c f eet  per  capi t a.  
Aer at i on shal l  be by di f f used ai r  [ or  mechani cal  aer at i on] .

3. 2   SLUDGE COLLECTI ON AND TRANSFER SYSTEM [ AND RETURN SLUDGE MI XI NG]

**************************************************************************
NOTE:   Del et e wor di ng wi t hi n br acket s,  except  f or  
compl et e mi xi ng t ype.   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n 4. 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
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collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

[ 3. 2. 1   Sl udge Tr ansf er

**************************************************************************
NOTE:   Del et e wor di ng wi t hi n br acket s,  except  f or  
compl et e mi xi ng t ype.

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

Sl udge t r ansf er  shal l  be accompl i shed by one of  t he f ol l owi ng met hods:

a.   Separ at e pumps f or  r et ur n s l udge and wast e s l udge wi t h val ved cont r ol  
on di schar ge s i de.

**************************************************************************
NOTE:   Del et e i t em ( b)  except  f or  ext ended aer at i on 
type.

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

[ b.   One pump wi t h val ved connect i ons f or  r et ur n s l udge and wast e s l udge. ]

**************************************************************************
NOTE:   Del et e i t em ( c)  f or  compl et e mi xi ng t ype.

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

[ c .   One pump di schar gi ng t o s l udge di v i s i on box f or  r et ur n s l udge and wast e 
sludge. ]

**************************************************************************
NOTE:   Del et e i t em ( d)  i n i t s  ent i r et y f or  st ep 
aer at i on t ype and f or  ext ended aer at i on t ype when 
event ual  conver s i on t o st ep aer at i on i s 
cont empl at ed;  del et e wor di ngs i n br acket s wi t hi n ( d)  
f or  ext ended aer at i on t ype;  r et ai n i t em ( d)  i n i t s  
ent i r et y f or  compl et e mi xi ng t ype.

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

[ d.   Tr avel i ng pump di schar gi ng [ di r ect l y i nt o aer at i on t ank and]  i nt o 
[ wast e s l udge]  t r ough wi t h movabl e di v i der  pl at e f or  pr opor t i oni ng 
r et ur n s l udge and wast e s l udge. ]

Di schar ge pi pi ng f r om sl udge t r ansf er  pump( s)  shal l  be not  l ess t han 75 mm 
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3 i nches i n di amet er ,  f l anged,  and ar r anged t o mai nt ai n a vel oci t y of  not  
l ess t han 0. 61 met er s per  second 2 f eet  per  second when sl udge pump( s)  ar e 
oper at i ng at  nor mal  r at es.   Val ves on r et ur n s l udge and wast e s l udge pi pi ng 
on t he downst r eam si de of  s l udge t r ansf er  pumps shal l  be gat e val ves or  
pl ug val ves.  Mat er i al s f or  pi pi ng and val ves shal l  be as speci f i ed i n 
par agr aph ent i t l ed " Pi pi ng. "   Sl udge di v i s i on box or  t r ough shal l  be as 
speci f i ed under  par agr aph ent i t l ed " Appur t enances and Accessor i es. "

] 3. 2. 2   Ret ur n Sl udge Mi xi ng

**************************************************************************
NOTE:   Del et e par agr aph except  f or  compl et e mi xi ng 
type.

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

A posi t i ve means shal l  be pr ovi ded f or  t he t hor ough and r api d mi xi ng of  
r et ur n s l udge wi t h aer at i on t ank cont ent s.   One of  t he f ol l owi ng means 
shal l  be pr ovi ded:

a.   The r et ur n s l udge shal l  be mi xed by a mi xer  i n a mi xi ng chamber  pr i or  
t o ent er i ng t he aer at i on t ank i nf l uent  di st r i but i on channel ;  mi xer  
shal l  be as speci f i ed under  par agr aph ent i t l ed " Appur t enances and 
Accessories."

b.   The r et ur n s l udge shal l  be di schar ged di r ect l y  i nt o t he aer at i on t ank 
f r om a t r avel i ng pump t r aver si ng al most  t he f ul l  l engt h of  t he aer at i on 
tank.

3. 2. 3   Scum Col l ect i on and Tr ansf er

3. 2. 3. 1   Scum Col l ect i on i n Hopper  Bot t om Set t l i ng Tanks

**************************************************************************
NOTE:   Del et e t he par agr aph f or  ext ended aer at i on 
t ype above 4. 38 L/ s 100, 000 GPD capaci t y,  st ep 
aer at i on t ype above 2. 96 L/ s 20, 000 GPD and f or  al l  
s i zes f or  compl et e mi xi ng t ype.   For  pl ant s bel ow 
0. 66 L/ s 15, 000 GPD capaci t y,  hopper  bot t om onl y 
shoul d be speci f i ed f or  set t l i ng t anks.   For  pl ant s 
above 4. 38 L/ s 100, 000 GPD capaci t y,  mechani cal  
s l udge col l ect or s onl y shoul d be used i n set t l i ng 
t anks.   For  pl ant s bet ween 0. 66 and 4. 38 L/ s1 5, 000 
and 100, 000 GPD capaci t y,  ei t her  hopper  bot t om or  
mechani cal  s l udge col l ect or  shoul d be al l owed as a 
Cont r act or ' s opt i on.   However ,  of  t he var i ous t ypes 
of  mechani cal  s l udge col l ect or s,  r ot at i ng s l udge 
col l ect or s appear  t o be avai l abl e f or  pl ant s of  1. 31 
L/ s 30, 000 GPD and above;  chai n- and- f l i ght , 1. 75 L/ s 
40, 000 GPD and above;  t r avel i ng r eci pr ocat i ng t ype,  
0. 66 L/ s 15, 000 GPD and above.

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

Scum col l ect i on shal l  be accompl i shed by means of  a suct i on ski mmer .  
Suct i on ski mmer  shal l  be a 50 mm 2 i nch di amet er  dr op pi pe suppor t ed by a 
st r uct ur al  st eel  member  and so mount ed t hat  i t  can be r ai sed or  l ower ed 
wi t h r espect  t o t he l i qui d sur f ace by means of  st ai nl ess st eel  adj ust i ng 
scr ews wi t h hand knobs or  by cor r osi on- r esi st i ng t ur nbuckl es l ocat ed above 
t he l i qui d sur f ace.   Lower  end of  dr op pi pe shal l  be at t ached t o a 50 mm 2 
i nch ai r  l i f t  by means of  a f l exi bl e hose of  chl or opr ene or  ot her  mat er i al  
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sui t abl e f or  use i n sewage.

3. 2. 3. 2   Scum Col l ect i on i n Ci r cul ar  Set t l i ng Tanks

**************************************************************************
NOTE:   Del et e par agr aph f or  ext ended aer at i on t ype 
bel ow 1. 31 L/ s 30, 000 GPD capaci t y.

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

Scum Col l ect i on i n Ci r cul ar  Set t i ng Tanks Wi t h Mechani cal  Sl udge 
Col l ect or s:   Scum col l ect or  assembl y shal l  i ncl ude a bl ade ski mmer  and a 
scum t r ough.   Assembl y shal l  cont i nuousl y move sur f ace scum t o t he scum 
t r ough.   The assembl y shal l  di schar ge scum wi t h a mi ni mum di schar ge of  
wat er .   Bl ade ski mmer  shal l  i ncl ude an ar m f abr i cat ed of  st r uct ur al  st eel  
shapes t o whi ch i s at t ached a st eel   bl ade ski mmer  or  f l oat i ng r edwood 
ski mmer ,  wi t h adj ust abl e chl or opr ene wi per .   Scum ski mmer  shal l  be 
suppor t ed by cent er  shaf t  and one scr aper  ar m.   Scum t r ough shal l  be wel ded 
st r uct ur al  st eel ,  mi ni mum t hi ckness 6 mm 1/ 4 i nch,  shal l  have connect i on t o 
t he scum ai r l i f t  pump,  and shal l  be suppor t ed f r om t he t ank wal l  or  scum 
baf f l es.   The i ncl i ned appr oach r amp l eadi ng t o t he scum t r ough shal l  be 
shaped t o cont ai n t he scum as i t  i s  moved up t he i ncl i ne t o t he t r ough by 
t he scum ski mmer .

3. 2. 3. 3   Scum Col l ect i on i n Rect angul ar  Set t l i ng Tanks

**************************************************************************
NOTE:   Del et e par agr aph f or  ext ended aer at i on t ype 
bel ow 6. 57 L/ s 150, 000 PGD capaci t y and al l  s t ep 
aer at i on t ype and ext ended aer at i on t ype when 
event ual  conver s i on t o st ep aer at i on t ype i s 
contemplated.

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

Scum Col l ect i on i n Rect angul ar  Set t i ng Tanks Wi t h Mechani cal  Sl udge 
Col l ect or s:   Scum col l ect i on shal l  be accompl i shed by means of  t r avel i ng 
bl ade or  paddl e ski mmer  or  by suct i on ski mmer .   Tr avel i ng bl ade or  paddl e 
ski mmer  shal l  be at t ached t o t he t r avel i ng s l udge col l ect or  at  sur f ace 
l evel  and shal l  be desi gned t o sweep t he sur f ace of  t he set t l i ng t ank i n 
one di r ect i on onl y wi t h each pass of  t he s l udge col l ect or .   Col l ect ed scum 
shal l  be di schar ged i nt o a t r ough,  col l ect or  pi pe or  suct i on ski mmer .   Scum 
t r ough shal l  be st eel ,  6 mm 1/ 4 i nch mi ni mum t hi ckness,  wi t h appr oach r amp 
and shal l  have a connect i on t o t he scum ai r  l i f t  pi pe and shal l  be 
suppor t ed f r om t he t ank wal l .   Col l ect or  pi pe shal l  be st eel  pi pe wi t h a 
1. 05 r ad 60 degr ee wi de s l ot  cut  symmet r i cal l y  above t he ver t i cal  axi s.   At  
maxi mum i nt er val s of  750 mm 30 i nches,  a 50 mm 2 i nch wi de band of  f ul l  
c i r cumf er ence shal l  be l ef t  f or  s t i f f ness.   End suppor t s shal l  i ncl ude a 
r ol l ed st eel  col l ar  wel ded t o an adj ust abl e st eel  end pl at e.   A r eadi l y 
r enewabl e gr ease- r esi st ant ,  wat er t i ght  seal  shal l  be pr ovi ded and so 
const r uct ed t hat  i t  wi l l  al l ow smoot h act i on of  t he r evol v i ng pi pe.   Seal  
shal l  be r eadi l y  r enewabl e wi t hout  r emovi ng pi pe.   End suppor t s shal l  be 
secur ed t o t he concr et e wal l s by st ai nl ess st eel  anchor  bol t s havi ng a 
mi ni mum di amet er  of  16 mm 5/ 8 i nch.   Col l ect or  pi pe oper at or  shal l  be 
manual ,  l ever  t ype mount ed on t he col l ect or  pi pe.   Oper at or  shal l  be st eel  
pi pe havi ng a mi ni mum di amet er  of  31 mm 1 1/ 4 i nches and shal l  be secur ed 
t o t he col l ect or  pi pe wi t h a bol t ed connect i on.   Oper at or  shal l  ext end at  
l east  900 mm 3 f eet  above t he t op of  t ank and shal l  per mi t  r ot at i on of  t he 
col l ect or  pi pe at  l east  0. 52 r ad 30 degr ees each s i de of  t he ver t i cal  
axi s.   Col l ect or  pi pe shal l  have sui t abl e means of  di schar ge t o t he scum 
ai r l i f t  pump.
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3. 2. 3. 4   Scum Tr ansf er

**************************************************************************
NOTE:   Del et e r equi r ement  f or  sol enoi d val ve when 
aut omat i c oper at i on i s not  r equi r ed.   Aut omat i c 
oper at i on i s t o pr ef er r ed especi al l y  i n pl ant s wher e 
mi ni mal  oper at or  at t endance woul d be ant i c i pat ed.

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

Scum t r ansf er  shal l  be accompl i shed by means of  an ai r l i f t  pump and pi pi ng 
t o t he aer at i on t ank.   Ai r l i f t  pump shal l  be as speci f i ed i n par agr aph 
ent i t l ed " Sl udge Tr ansf er  Pump( s) , "  except  t hat  i t  shal l  be 50 mm 2 i nch 
s i ze.  [ A per cent age- t i mer - cont r ol l ed sol enoi d val ve wi t h val ved bypass 
shal l  be pr ovi ded on t he ai r l i f t  pump ai r  suppl y. ]   Mat er i al s f or  pi pi ng 
shal l  be as speci f i ed i n par agr aph ent i t l ed " Pi pi ng. "

3. 2. 4   Super nat ant  Tr ansf er

When a pump i s used f or  super nat ant  t r ansf er  f r om t he aer obi c di gest er  t ank 
t o t he aer at i on t ank,  t he pump shal l  be an ai r l i f t  pump as speci f i ed i n 
par agr aph ent i t l ed " Sl udge Tr ansf er  Pump( s) , "  except  t hat  i t  shal l  be 50 mm 
2 i nch s i ze.   A shear  gat e or  ot her  posi t i ve means of  f l ow r egul at i on shal l  
be pr ovi ded.   Al l  necessar y pi pi ng shal l  be pr ovi ded.   Mat er i al s f or  pi pi ng 
and val ves shal l  be as speci f i ed i n par agr aph ent i t l ed " Pi pi ng. "

3. 3   AI R BLOWER ASSEMBLY

Ai r  bl ower  assembl y shal l  i ncl ude ai r  bl ower ,  bl ower  dr i ver ,  V- bel t  dr i ve 
( f or  posi t i ve di spl acement  bl ower ) ,  housi ng and accessor i es.

3. 3. 1   Ai r  Bl ower

Ai r  bl ower  shal l  have t he capaci t y t o pr oduce t he pl ant  ai r  r equi r ement  at  
t he necessar y oper at i ng pr essur e i ncl udi ng al l owance f or  pr essur e dr op i n 
ai r  pi pi ng,  f i t t i ngs,  and accessor i es.   Oper at i ng speed and si ze of  bl ower  
dr i ver  shal l  be commensur at e wi t h capaci t y of  bl ower .   Not  l ess t han t wo 
bl ower s shal l  be pr ovi ded.   When t wo bl ower s ar e pr ovi ded,  each shoul d have 
t he capaci t y t o pr ovi de t he t ot al  pl ant  ai r  r equi r ement .   When mor e t han 
t wo bl ower s ar e pr ovi ded,  t hey shal l  be i n such capaci t i es as t o pr oduce 
t he t ot al  pl ant  ai r  r equi r ement  wi t h t he s i ngl e l ar gest  ai r  bl ower  out  of  
ser vi ce.   The ai r  bl ower  shal l  be t he r ot ar y posi t i ve di spl acement ,  
s i ngl e- st age cent r i f ugal  or  mul t i - st age cent r i f ugal  t ype.   Means shal l  be 
pr ovi ded f or  adj ust i ng t he out put  of  t he bl ower .   The bl ower  shal l  be 
equi pped wi t h heavy- dut y ant i - f r i c t i on bear i ngs.   I mpel l er ( s) ,  except  when 
cast  i nt egr al l y  wi t h t he shaf t ,  shal l  be made of  c l ose- gr ai ned cast  i r on 
conf or mi ng t o  Cl ass 35 of  ASTM A48/ A48M,  duct i l e i r on conf or mi ng t o 
ASTM A395/ A395M or  ASTM A536or  wel ded al l oy st eel  conf or mi ng t o ASTM A108.   
I mpel l er ( s)  shal l  have st r ong i nt er nal  r i bbi ng,  shal l  be machi ned on 
ext er i or  sur f aces,  and shal l  be dynami cal l y bal anced.   Shaf t ( s)  shal l  be 
machi ned and,  except  when cast  i nt egr al l y  wi t h t he i mpel l er ,  shal l  be made 
of  st eel  conf or mi ng t o ASTM A108.  When shaf t  and i mpel l er  ar e cast  
i nt egr al l y ,  t he cast i ng shal l  be of  duct i l e i r on conf or mi ng t o ASTM A536.   
When shaf t  and i mpel l er  ar e cast  separ at e pi eces,  i mpel l er  shal l  be ei t her  
pr ess f i t t ed ont o t he shaf t  and hel d by means of  a Woodr uf f  key and l ock 
nut ,  or  t he i mpel l er  shal l  be mount ed on t he shaf t  wi t h a r ever se t hr eaded 
connect i on.  The casi ng shal l  be cast  i r on conf or mi ng t oASTM A48/ A48M,  Cl ass 
30.   The r ot ar y di spl acement  t ype bl ower  shal l  have t wo t i mi ng gear s 
machi ned f r om heat - t r eat ed st eel  t o synchr oni ze t he i mpel l er s accur at el y t o 
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mai nt ai n maxi mum r ot at i onal  ef f i c i ency.   The f ol l owi ng AGMA st andar ds f or  
sur f ace dur abi l i t y ,  st r engt h and mat er i al s f or  spur  gear i ng and hel i cal  
gear i ng,  as appl i cabl e,  shal l  gover n:

Spur  gear i ng and hel i cal  gear i ng:   ANSI / AGMA 6113, ANSI / AGMA 6013, AGMA 2011, 
AGMA 908, ANSI / AGMA 2001, ANSI / AGMA 2004.

Gear s shal l  be encl osed i n an oi l - t i ght  housi ng and shal l  be l ubr i cat ed by 
a spl ash oi l i ng syst em f r om oi l  cont ai ned i n t he gear  housi ng or  pr essur e 
l ubr i cat ed wi t h i nt egr al l y  dr i ven oi l  syst em.   Bl ower  shal l  be equi pped 
wi t h a Ki ngsbur y t ype t hr ust  bear i ng on t he dr i ve shaf t  so t hat  t hr ust  f r om 
t he dr i ver  wi l l  not  be t r ansmi t t ed t o t he bl ower  i mpel l er s.   The bl ower  
shal l  have an oper at i ng sound pr essur e l evel  not  t o exceed 90- deci bel s over  
a f r equency r ange of  37. 5 t o 9, 600 cycl es per  second measur ed at  1. 5 m 5 
f eet  f r om t he uni t .   The manuf act ur er  shal l  pr ovi de any s i l enci ng on t he 
bl ower  needed t o meet  t hi s r equi r ement .

3. 3. 1. 1   Bearing

The bear i ngs f or  posi t i ve di spl acement  t ype bl ower s shal l  have a mi ni mum 
r at ed l i f e expect ancy ( L- 10)  of  50, 000 hour s,  and f or  cent r i f ugal  t ype 
bl ower s,  30, 000 hour s,  based on t he ABMA 11 St andar ds.   I nt er nal  bear i ngs 
shal l  be spl ash l ubr i cat ed f r om t he gear  housi ng oi l  r eser voi r .  Dr i ve- end 
bear i ngs shal l  be gr ease l ubr i cat ed t hr ough gr ease f i t t i ngs i n each bear i ng 
housi ng l ocat ed so t hat  t hey ar e easi l y accessi bl e.   Gr ease vent s shal l  be 
pr ovi ded i n t he bear i ng housi ng t o pr event  r upt ur e of  gr ease seal s due t o 
over gr easi ng.   Ai r  vent s shal l  be pr ovi ded bet ween t he seal s and t he 
i mpel l er  chamber  t o r el i eve excessi ve pr essur e on t he seal s.

3. 3. 1. 2   Coupl i ngs f or  Cent r i f ugal  Bl ower s

The coupl i ngs shal l  be sel f - al i gni ng f or ged st eel  gear  t ype havi ng t wo 
i dent i cal  hubs;  t wo i dent i cal  s l eeves,  a f l anged gasket ,  a set  of  f l ange 
bol t s,  nut s,  and l ockwasher s,  and f our  l ubr i cat i on pl ugs wi t h copper  
gasket s.   Tor que shal l  be t r ansmi t t ed t hr ough t he mat i ng gear  t eet h of  t he 
hubs and sl eeves.

3. 3. 2   Bl ower  Dr i ver

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

Posi t i ve di spl acement  t ype bl ower  shal l  be dr i ven by an el ect r i c  mot or  
t hr ough a V- bel t  dr i ve.   Cent r i f ugal  t ype bl ower  shal l  be dr i ven by a 
di r ect - connect ed mot or  t hr ough a f l exi bl e coupl i ng.   Maxi mum speed of  
cent r i f ugal  t ype bl ower s shal l  be 3600 r pm.   Mot or  shal l  be const ant  speed,  
t ot al l y  encl osed,  f an- cool ed hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  
and conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age 
hor sepower  t o dr i ve t he equi pment  cont i nuousl y at  t he maxi mum l oad 
encount er ed under  any oper at i ng condi t i on wi t hout  over l oadi ng or  exceedi ng 
t he namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e f or  oper at i on 
on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser v i ce.   Mot or  shal l  be 
pr ot ect ed agai nst  over l oad,  l ow vol t age,  and unbal anced vol t age.   I f  
i nduct i on t ype,  mot or  shal l  have NEMA Cl ass B i nsul at i on,  nor mal  st ar t i ng 
t or que,  l ow st ar t i ng t or que,  l ow st ar t i ng cur r ent .   I f  synchr onous,  i t  
shal l  oper at e on uni t y power  f act or  or  0. 8 power  f act or .   Exci t at i on shal l  
be by di r ect - connect ed exci t er .   The el ect r i c  mot or  shal l  have an oper at i ng 
sound pr essur e l evel  not  t o exceed 90 deci bel s over  a f r equency r ange of  
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37. 5 t o 9, 600 cycl es per  second measur ed at  1. 5 m 5 f eet  f r om t he uni t .   
The manuf act ur er  shal l  pr ovi de any s i l enci ng of  t he mot or  needed t o meet  
t hi s r equi r ement .

3. 3. 3   V- bel t  Dr i ve f or  Posi t i ve Di spl acement  Type Bl ower

V- bel t  dr i ve shal l  be desi gned t o pr oduce a bl ower  speed not  gr eat er  t han 
t he f ol l owi ng:

Bl ower  Si ze ( mm)  ( I nches) Maxi mum Speed ( Rpm)

50 2 3,500

75 3 2,750

100 4 2,400

125 5 1,900

150 6 1,600

175 7 1,370

200 8 1,200

The V- bel t  dr i ve shal l  i ncl ude bl ower  sheave,  mot or  sheave,  and V- bel t .  
Sheaves shal l  be cast  st eel  and keyed t o t he shaf t .   Mul t i pl e bel t s  shal l  
be used when necessar y t o t r ansmi t  t he r equi r ed power .   V- bel t  shal l  be of  
a heavy- dut y t ype,  oi l  and heat  r esi st ant ,  and st at i c di ssi pat i ng.   Dr i ve 
shal l  be desi gned t o have mi ni mum ser vi ce f act or  of  1. 5.   Spar e sheaves 
shal l  be f ur ni shed t o al l ow al t er nat i ve oper at i on at  75 per cent  of  t ot al  
pl ant  ai r  r equi r ement s.

3. 3. 4   Ai r  Bl ower  and Bl ower  Dr i ver  Housi ng

The bl ower - dr i ver  combi nat i on shal l  be mount ed on a base pl at e wi t h 
spr i ng- t ype v i br at i on i sol at or s i n a weat her pr oof  housi ng or  equi val ent  
pr ot ect i ve encl osur e.   The weat her pr oof  housi ng shal l  be const r uct ed of  not  
l ess t han 1. 5 mm 16 gage st eel  suppor t ed by t he necessar y st r uct ur al  
member s t o obt ai n r i gi di t y.   The housi ng shal l  pr ovi de easy access t o 
encl osed equi pment  t hr ough access door s,  or  t he housi ng shal l  be l ar ge 
enough t o accommodat e t he above equi pment  wi t h r easonabl e al l owance f or  
ser vi c i ng and adj ust ment  of  equi pment .   Door s shal l  be equi pped wi t h 
l ocki ng devi ces.  For  pr oper  ai r  vent i l at i on,  ai r  l ouver s shal l  be pl aced 
wi t h t he encl osur e on t he bl ower  and dr i ver  chamber  s i de.   When ai r  f i l t er  
i s  t o be pl aced i n t he housi ng i t  shal l  have l ouver s of  adequat e ar ea f or  
bot h vent i l at i on ai r  and bl ower  i nt ake ai r  movement .   Base pl at e shal l  be 
of  wel ded st eel  or  cast  i r on s i zed t o car r y t he bl ower - dr i ver  combi nat i on 
and shal l  have suf f i c i ent  r i gi di t y t o mai nt ai n al i gnment  bet ween el ement s,  
and shal l  be i nsul at ed agai nst  v i br at i on.   Base pl at e shal l  have pr ovi s i ons 
f or  adj ust ment  of  V- bel t  t ensi on,  and shal l  be pr ovi ded wi t h necessar y 
anchor  l ugs f or  f oundat i on bol t s and l i f t i ng br acket s.   Housi ng shal l  be 
desi gned f or  mount i ng ei t her  on t he pl at e or  on a concr et e pad adj acent  t o 
t he pl ant .
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3. 3. 5   Ai r  Bl ower  Accessor i es

3. 3. 5. 1   Ai r  Fi l t er  and Ai r  Fi l t er  Gage

The ai r  f i l t er  shal l  be of  t he f i l t er - s i l encer  t ype havi ng a maxi mum 
pr essur e l oss of  25 mm 1. 0 i nch wat er  gage mm I n. W. G.  at  maxi mum capaci t y 
of  bl ower  when c l ean.   The si l enci ng chamber  shal l  have peak at t enuat i on i n 
t he f r equency r ange 300- 1,  1, 200 cycl es per  second.   The f i l t er  medi a shal l  
be composed of  sever al  l ayer s of  cr i mped zi nc- coat ed wi r e mesh.   Fi l t er  
shal l  be of  t he v i scous t ype,  coat ed wi t h an adhesi ve,  or  dr y t ype.   The 
f i l t er ed ai r  shal l  have a di r t  concent r at i on of  not  mor e t han 0. 5 mg per  
28. 4 cubi c met er s 0. 5 mi l l i gr am per  1, 000 cubi c f eet  of  ai r  at  748 mm 29. 92 
i nches of  mer cur y and 0 degr ees C32 degr ees F.  The ai r  f i l t er  gage shal l  be 
pr ovi ded f or  measur i ng r esi st ance i n mm I n. W. G.  t o ai r  f l ow t hr ough t he ai r  
f i l t er .   The gage shal l  be of  t he i ncl i ned t ube di f f er ent i al  t ype equi pped 
wi t h t hr ee- way angl e t ype val ve f or  vent i ng t o at mospher e.   The case shal l  
be of  cor r osi on r esi st i ng mat er i al  and shal l  have di al  wi t h gr adat i ons.   I t  
shal l  be pr ovi ded wi t h necessar y l engt hs of  6 m 1/ 4 i nch copper  or  al umi num 
t ubi ng,  t wo st at i c pr essur e t aps,  t wo t oggl e bol t  mount i ng assembl i es,  and 
t wo addi t i onal  bot t l es of  r ed gage oi l .

3. 3. 5. 2   But t er f l y  Val ve

But t er f l y  val ve and oper at or s shal l  conf or m t o AWWA C504,  except  as 
modi f i ed her ei n,  and shal l  have r ubber  seat s whi ch ar e r ecess- mount ed and 
cl amped i nt o t he val ve body.   Each val ve shal l  be shop- t est ed f or  l eakage 
wi t h t he di sc i n t he hor i zont al  pl ane,  wi t h zer o pr essur e downst r eam,  and 
wi t h an upst r eam gage pr essur e of  345 kPa 50 psi g,  al l  i n accor dance wi t h 
t est i ng r equi r ement s of  AWWA C504 f or  but t er f l y  val ves.   The upper  sur f ace 
of  t he di sc shal l  be v i s i bl e and cover ed wi t h a pool  of  wat er .   Ai r  
pr essur e as st at ed shal l  be appl i ed t o t he l ower  f ace of  t he c l osed di sc 
f or  a per i od of  5 mi nut es,  dur i ng whi ch per i od t her e shal l  be no i ndi cat i on 
of  l eakage past  t he val ve di sc as r eveal ed i n t he f or m of  bubbl es i n t he 
wat er  pool  on t op of  t he di sc.   Val ve oper at or  shal l  be hand- wheel ,  l ever ,  
or  chai n oper at ed.

a.   Val ve Body:   Val ve body shal l  be const r uct ed of  c l ose- gr ai ned cast  i r on 
conf or mi ng t o ASTM A126,  Cl ass B,  wi t h i nt egr al l y  cast  hubs f or  shaf t  
bear i ng housi ng of  t he t hr ough boss- t ype.  Per manent l y sel f - l ubr i cat i ng 
body bushi ngs shal l  be pr ovi ded and shal l  be s i zed t o wi t hst and bear i ng 
l oads.   A st uf f i ng box of  l i ber al  di mensi ons shal l  be pr ovi ded at  t he 
oper at or  end of  t he vane shaf t ,  ar r anged so t hat  t he packi ng can be 
r epl aced by r emovi ng t he br onze f ol l ower  wi t hout  r emovi ng t he oper at or .

b.   Di scs:   Di scs shal l  be posi t i vel y secur ed t o t he shaf t  wi t h keys and/ or  
pi ns of  Type 316 st ai nl ess st eel .   Seat i ng edge of  t he di sc shal l  
cont act  t he seat  i n t he body f or  f ul l  6. 28 r ad 360 degr ees wi t hout  
penet r at i on of  t he seat i ng sur f ace by t he shaf t .   Di scs f or  val ves wi t h 
r ubber  seat  mount ed i n t he body shal l  be of  a symmet r i cal  one- pi ece 
cast  desi gn of  al l oy cast - i r on ( 14 per cent  ni ckel ,  6 per cent  copper ,  2 
1/ 2 per cent  chr omi um)  wi t h no ext er nal  r i bs.  Di scs f or  val ves wi t h 
r ubber  seat  mount ed on t he di sc shal l  be cast  i r on conf or mi ng t o Cl ass 
40.

c.   Val ve Shaf t :   Val ve shaf t  shal l  be of  Type 304 st ai nl ess st eel  and 
desi gned f or  bot h t or s i onal  and shear i ng st r esses when t he val ve i s  
oper at ed under  i t s  gr eat est  dynami c or  seat i ng t or que.
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3. 3. 5. 3   Pr essur e Rel i ef  and Unl oadi ng Val ve

A pr essur e r el i ef  and unl oadi ng val ve shal l  be pr ovi ded f or  each posi t i ve 
di spl acement  bl ower  i n t he ai r  pi pi ng on t he di schar ge s i de and shal l  
per f or m t he dual  f unct i on of  pr essur e r el i ef  and unl oadi ng t he bl ower  f or  
st ar t - up.   The val ve shal l  have a cast - i r on body wi t h i nt egr al  val ve seat ,  
cast - i r on di sc,  and st eel  spr i ng f or  pr essur e set t i ng.   Val ve shal l  be 
f ur ni shed f or  a pr essur e set t i ng of  not  mor e t han 10 per cent  above maxi mum 
oper at i ng pr essur e,  but  shal l  al so have an oper at i ng nut  or  wheel  f or  f i el d 
adj ust ment  of  pr essur e set t i ng.   Pi pe connect i on shal l  be f l anged or  
screwed.

3. 3. 5. 4   Check Val ve

Check val ve shal l  be pr ovi ded on t he di schar ge s i de of  each bl ower  and 
shal l  have a cast - i r on or  st eel  body,  a s i ngl e st eel  or  al umi num swi ngi ng 
di sc,  or  dual  di scs.   Dual  di sc val ves shal l  have acr yl oni t r i l e- but adi ene 
r ubber  seal s on t he seat i ng sur f ace.   Pi pi ng connect i on shal l  be f l anged.  
Val ve shal l  be sui t abl e f or  use i n t he maxi mum oper at i ng pr essur e r ange and 
shal l  have a maxi mum pr essur e l oss of  0 kPa 0. 0 psi  at  maxi mum bl ower  
capacity.

3. 3. 5. 5   Snubber

Ai r  i nl et  t o bl ower  shal l  be pr ovi ded wi t h a snubber  i n or der  t o r educe any 
v i br at i on of  t he bl ower  bei ng t r ansmi t t ed t o t he ai r  f i l t er .   Pr essur e dr op 
acr oss each snubber  shal l  not  exceed 3. 45 kPa 0. 5 psi  at  maxi mum bl ower  
capacity.

3. 3. 5. 6   Expansi on Joi nt s

Expansi on j oi nt s shal l  be of  t he r ubber  spool  t ype made of  duck and 
chl or opr ene wi t h a s i ngl e ar ch i n t he mi ddl e,  r ei nf or ced wi t h st eel  wi r e 
r i ngs,  f l anged and f i t t ed wi t h z i nc- coat ed spl i t  r et ai ni ng r i ngs.  Expansi on 
j oi nt s shal l  be sui t abl e f or  use wi t h pr essur es up t o 103. 4 kPa 15 psi g and 
t emper at ur es up t o 135 degr ees C 275 degr ees F.   Expansi on j oi nt s shal l  be 
pr ovi ded i n t he ai r  pi pi ng syst em at  t he i nl et  and out l et  of  t he ai r  bl ower .

3. 3. 5. 7   Pr essur e Gage

Pr essur e gage i n t he ai r  bl ower  di schar ge pi pi ng shal l  be of  t he Bour don 
spr i ng t ype,  wi t h cor r osi on- r esi st i ng movement s.   Cases shal l  be f i ni shed 
i n baked enamel .   Gages shal l  be pr ovi ded wi t h shut - of f  cocks or  val ves and 
shal l  have an oper at i ng r ange of  0- 103. 4 kPa 0- 15 psi .

3. 3. 5. 8   Thermometer

Ther momet er  shal l  be st r ai ght  f or m or  di al  t ype.   Ther momet er  shal l  have 
br ass or  st ai nl ess st eel  case.   Ther momet er  shal l  be moi st ur e- pr oof ,  
dust - pr oof ,  shock pr oof ,  and v i br at i on- pr oof .   Ther momet er  shal l  have a 
st ai nl ess st eel  t emper at ur e sensi ng bul b not  l ess t han 50 mm 2 i nches l ong,  
wi t h 13 or  19 mm 1/ 2 or  3/ 4 i nch mal e pi pe t hr ead connect i on.   Ther momet er  
shal l  r ead t o a maxi mum t emper at ur e of  20 per cent  above maxi mum oper at i ng 
temperature.

3. 3. 5. 9   Guards

Bel t s,  sheaves,  coupl i ngs,  pr oj ect i ng set scr ews,  keys,  and ot her  r ot at i ng 
par t s,  l ocat ed so t hat  any per son may come i n c l ose pr oxi mi t y t her et o,  
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shal l  be f ul l y  encl osed or  pr oper l y guar ded i n accor dance wi t h 
ANSI  B11/ STD B11. 0 and ANSI  B11/ STD B11. 19 St andar ds.

3. 4   FROTH CONTROL SYSTEM

3. 4. 1   General

The f r ot h cont r ol  syst em shal l  i ncl ude pump,  pi pi ng spr ay nozzl es,  val ves,  
and di schar ge st r ai ner .   The pump shal l  pump cl ar i f i ed ef f l uent  f r om t he 
upper  par t  of  t he set t l i ng t ank t o t he spr ay nozzl es i n t he set t l i ng t ank.  
A st r ai ner  shal l  be l ocat ed on t he di schar ge s i de adj acent  t o t he pump.   A 
hose bi bb easi l y  accessi bl e f r om t he wal kway shal l  be pr ovi ded i n a br anch 
f r om t he f r ot h cont r ol  syst em mai n l i ne pi pi ng.   A gat e val ve shal l  be 
pr ovi ded i n t he f r ot h cont r ol  syst em mai n l i ne pi pi ng i mmedi at el y adj acent  
t o t he hose bi bb br anch on t he downst r eam si de.

3. 4. 2   Fr ot h Cont r ol  Syst em Pump

Pump shal l  be a submer si bl e pump or  a cent r i f ugal  pump.   Pump shal l  have a 
capaci t y of  f ur ni shi ng appr oxi mat el y 0. 13 L/ s 2 gpm t o each spr ay nozzl e at  
t he necessar y spr ay nozzl e pr essur e t o pr oduce t he desi r ed spr ay pat t er n.   
Pump shal l  be mount ed i n a f abr i cat ed st eel  wel l  accessi bl e f r om t he t op of  
t he t op of  t he t ank.   A br ass scr een or  st r ai ner  shal l  be pr ovi ded on t he 
suct i on s i de of  t he pump.

3. 4. 2. 1   Submer si bl e Pump

The pump shal l  be of  t he sel f - pr i mi ng,  s i ngl e- st age,  s i ngl e- suct i on,  
cent r i f ugal  t ype and shal l  i ncl ude casi ng,  i mpel l er  seal  and mot or .   Pump 
and mot or  shal l  be i n a common seal ed casi ng and desi gned t o be compl et el y 
submer si bl e.   The pump shal l  be oi l - f i l l ed usi ng t he manuf act ur er ' s  
st andar d l ubr i cant  t o di ssi pat e heat ,  l ubr i cat e bear i ngs per manent l y,  and 
el i mi nat e pot ent i al l y  moi st  ai r  wi t hi n t he mot or  chamber .   Pump shal l  be 
manual l y cont r ol l ed f r om t he el ect r i cal  cont r ol  panel  and shal l  be pr ovi ded 
wi t h a t hr ee- conduct or  wat er pr oof  power  cor d of  suf f i c i ent  l engt h.

a.   Pump:   The i mpel l er  shaf t  shal l  be an ext ensi on of  t he mot or  shaf t .  
Casi ng shal l  be cast  i r on, ASTM A48/ A48M,  Cl ass 25 mi ni mum,  or  ASTM A126, 
Cl ass B mi ni mum.   The casi ng shal l  be equi pped wi t h a pr i mi ng por t  and 
means f or  r eadi l y dr ai ni ng t he casi ng.   The pump shal l  have r emovabl e 
wear i ng sur f aces and bol t ed pl at es or  segment ed sect i ons.   I mpel l er  
shal l  be br onze,  ASTM B62.   I mpel l er s shal l  be cast  i n one pi ece,  shal l  
be bal anced,  and shal l  be keyed,  t hr eaded,  or  pr ess f i t  t o t he mot or  
shaf t  i n a manner  t o pr ovi de posi t i ve l ocki ng agai nst  any r ot at i ve 
l ooseni ng ef f ect .  Shaf t  shal l  be cor r osi on- r esi st i ng st eel ,  
ASTM A276/ A276M,  Type 4l 6,  or  ot her  cor r osi on r esi st i ng st eel  equal  or  
bet t er  t han t he f or egoi ng.   The i mpel l er  and mot or  shal l  have a common 
shaf t .  Shaf t  seal  shal l  be mechani cal  t ype.   The mot or  shal l  be 
pr ovi ded wi t h ant i f r i c t i on l ubr i cat ed- f or - l i f e,  seal ed bear i ngs.   The 
bear i ngs shal l  f unct i on on a cont i nuous- dut y basi s whi l e suppor t i ng t he 
maxi mum combi ned r adi al  and t hr ust  l oads i mposed by t he el ement s and 
hydr aul i c act i on of  t he pump.

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

b.   Pump Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  ver t i cal  
t ype,  conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  adequat e wat t age 
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hor sepower  t o dr i ve t he pump cont i nuousl y at  t he maxi mum l oad 
encount er ed under  any oper at i ng condi t i on wi t hout  over l oadi ng or  
exceedi ng t he namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e 
f or  oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   
Mot or  shal l  be pr ot ect ed agai nst  over l oad,  l ow vol t age,  and unbal anced 
voltage.

3. 4. 2. 2   Cent r i f ugal  Pump

Pump shal l  be ver t i cal  cent r i f ugal  mot or  dr i ven t ype and shal l  i ncl ude 
casi ng,  i mpel l er ,  pump shaf t ,  suspensi on pi pe,  di schar ge pi pe,  cover  pl at e,  
and mot or .   The pump shal l  be connect ed t o t he mot or  by a ver t i cal  shaf t  
wi t h a f l exi bl e coupl i ng,  or  by a t hr ust - car r y i ng sol i d shaf t  mot or  wi t h a 
r i gi d coupl i ng,  or  t he connect i on may be made by use of  a t hr ust - car r y i ng 
hol l ow shaf t  mot or .   Pump shal l  be manual l y cont r ol l ed f r om t he el ect r i cal  
cont r ol  panel .

a.   Pump:   Casi ng shal l  be cast  i r on, ASTM A48/ A48M,  Cl ass 25 mi ni mum,  or  
ASTM A126,  Cl ass B,  mi ni mum.   I mpel l er  shal l  be br onze,  ASTM B62 or  
ASTM B584.   The i mpel l er  shal l  have ampl e wat er  passages,  be 
mechani cal l y bal anced,  and keyed and l ocked or  ot her wi se secur el y 
f ast ened t o t he pump shaf t  t o pr event  backi ng- of f  or  l ooseni ng wi t h 
change of  r ot at i on.   The mechani cal  pr oper t i es and di amet er  of  t he 
shaf t  shal l  be such as t o i nsur e t hat  nei t her  whi p,  def l ect i on,  nor  
v i br at i on wi l l  be of  such magni t ude under  nor mal  oper at i ng condi t i ons 
t o i mpose l oads on t he shaf t  bear i ngs gr eat er  t han t he desi gn l oads.   
Means shal l  be pr ovi ded on t hat  par t  of  t he shaf t  ext endi ng above t he 
cover  pl at e f or  adj ust ment  of  t he c l ear ance bet ween t he i mpel l er  and 
t he i nner  sur f aces of  t he vol ut e sect i on.   Suspensi on pi pe shal l  be of  
heavy wr ought  st eel  t ubi ng or  cast  i r on pi pe and shal l  have ampl e 
st r engt h and r i gi di t y.   Suspensi on pi pe f l anges shal l  be sui t abl y 
machi ned or  dowel ed t o i nsur e pr oper  al i gnment  of  t he pump and shaf t .   
Di schar ge pi pe shal l  be of  wr ought  st eel  havi ng a wal l  t hi ckness not  
l ess t han t hat  speci f i ed i n ASTM A53/ A53M f or  schedul e 40 pi pe.   The 
di schar ge end of  t he pi pe shal l  t er mi nat e i n a t hr eaded connect i on of  
pi pe s i ze i n accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce.   The 
sump cover  pl at e shal l  be cast  i r on or  st eel .   One or  mor e r adi al  bal l  
bear i ngs desi gned and l ocat ed t o car r y mechani cal  and hydr aul i c t hr ust  
l oads of  r ot at i ng component s shal l  be f ur ni shed.   Thr ust  bear i ngs shal l  
be l ocat ed above t he pump- mount i ng pl at e or  cover  and f i t t ed wi t h a 
moi st ur e- pr oof  seal .   I nt er medi at e shaf t  and l ower  bear i ngs shal l  be of  
t he s l eeve t ype.   Sl eeve t ype  bear i ngs shal l  be heavy- dut y br onze,  
car bon,  or  mol ded pl ast i c- l i ned.   Lubr i cat i on f i t t i ngs shal l  be l ocat ed 
i n accessi bl e,  pr ot ect ed posi t i ons.   A br i ght  r ed mar k shal l  be pai nt ed 
at  each l ubr i cat i ng poi nt .

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

b.   Mot or :   Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  ver t i cal  t ype,  
sui t abl e f or  out door  ser vi ce,  and conf or mi ng t o NEMA MG 1.   The mot or  
shal l  be of  adequat e wat t age hor sepower  t o dr i ve t he equi pment  
cont i nuousl y at  t he maxi mum l oad encount er ed under  any oper at i ng 
condi t i ons wi t hout  over l oadi ng or  exceedi ng t he namepl at e r at i ng of  t he 
mot or .   Mot or  shal l  be sui t abl e f or  oper at i on on [ _____]  vol t s,  [ _____]  
phase,  [ _____]  Her t z ser vi ce.   Mot or  shal l  be pr ot ect ed agai nst  
over l oad,  l ow vol t age,  and unbal anced vol t age.   The mot or  shal l  be 
mount ed on a st eel  or  cast  i r on st and of  subst ant i al  const r uct i on t o 
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ensur e cor r ect  al i gnment  of  mot or  and pump.

3. 4. 3   Spr ay Nozzl es

Spr ay nozzl es shal l  be of  t he sel f - c l eani ng,  hi nged,  count er wei ght ed t ype 
t hat  wi l l  pr oduce a shar p f l at  spr ay at  nor mal  pumpi ng r at es.   The spr ay 
nozzl e shal l  be of  non- cl og and non- f r eeze desi gn and have a mi ni mum 
or i f i ce of  6 mm 1/ 4 i nch di amet er .   Spr ay nozzl es shal l  be sel f - c l eani ng,  
and shal l  be made of  cor r osi on- r esi st i ng mat er i al s  and shal l  be adj ust abl e 
bot h ver t i cal l y  and hor i zont al l y .

3. 4. 4   Di schar ge St r ai ner

St r ai ner  shal l  be Y- pat t er n of  sui t abl e s i ze mesh t o pr event  c l oggi ng of  
t he spr ay nozzl es.   St r ai ner  shal l  be of  br ass or  st ai nl ess st eel  and shal l  
be accessi bl e f or  c l eani ng f r om t he wal kway.

3. 4. 5   Pi pi ng and Val ves

Mat er i al s f or  pi pi ng and val ves shal l  be as speci f i ed i n par agr aph ent i t l ed 
" Pi pi ng. "   Hose bi bb shal l  be of  br ass wi t h 19 mm 3/ 4 i nch hose t hr ead 
connect i on.   Uni on shal l  be pr ovi ded adj acent  t o val ves.

3. 5   HYPOCHLORI NATOR ASSEMBLY

**************************************************************************
NOTE:   Del et e t hi s par agr aph and subpar agr aphs 
t her et o when hypochl or i nat or  i s  not  r equi r ed.   
Hypochl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 
4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
and 6. 57 L/ s 100, 000 and 150, 000 GPD capaci t y ei t her  
i s  sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

3. 5. 1   General

**************************************************************************
NOTE:   Del et e r ef er ence t o heat er  f or  pl ant s i n 
ar eas wher e f r eezi ng t emper at ur es ar e not  
encountered.

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

Hypochl or i nat or  shal l  pump hypochl or i t e sol ut i on f r om t he sol ut i on t ank 
t hr ough t ubi ng t o t he di f f user  l ocat ed i n t he chl or i ne cont act  t ank.  
Hypochl or i nat or  assembl y shal l  i ncl ude f eed pump wi t h mot or ,  hypochl or i t e 
mi xi ng t ank,  hypochl or i t e sol ut i on t ank,  t i mer ,  [ heat er , ]  suct i on and 
di schar ge t ubi ng,  di f f user ,  and housi ng.   Hypochl or i nat or  assembl y shal l  be 
r eadi l y accessi bl e and l ocat ed adj acent  t o t he chl or i ne cont act  t ank.

3. 5. 2   Hypochlorinator

**************************************************************************
NOTE:   I nser t  aver age dai l y f l ow i n f i r st  bl ank and 
maxi mum 24 hour  f l ow i n second bl ank.

**************************************************************************
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The hypochl or i nat or  shal l  be a sol ut i on f eed pump of  posi t i ve di spl acement  
t ype desi gned f or  f eedi ng sodi um or  cal c i um hypochl or i t e sol ut i ons.  
Hypochl or i nat or  shal l  have a capaci t y t o pr ovi de an adj ust abl e dosage r at e 
of  not  l ess t han 2 t o 8 mg/ l  of  chl or i ne equi val ent  over  a f l ow r ange f r om 
[ _____]  t o [ _____]  L/ s [ _____]  t o [ _____]  gpd.   Hypochl or i nat or  shal l  be 
f ul l y  aut omat i c and manual l y adj ust abl e.   Hypochl or i nat or  shal l  have 
di aphr agm t ype or  per i st al t i c  t ype pump.

3. 5. 2. 1   Di aphr agm Type

The head of  t he pump shal l  be of  cor r osi on- r esi st i ng pl ast i c mat er i al  t hat  
wi l l  not  r eact  wi t h t he hypochl or i t e sol ut i on.   The di aphr agm of  t he f eeder  
shal l  be chemi cal  r esi st ant  mat er i al  or  chl or opr ene synt het i c el ast omer .  
Foot  val ve and st r ai ner  shal l  be pr ovi ded wher e necessar y.

3. 5. 2. 2   Per i st al t i c  Type

Pump shal l  be of  t he di r ect - f eed t ube t ype.   Al l  par t s t hat  whi ch come i n 
cont act  wi t h t he hypochl or i t e sol ut i on shal l  be chemi cal l y r esi st ant  
pl ast i c or  synt het i c r ubber .

3. 5. 2. 3   Motor

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

Mot or  shal l  be const ant  speed,  t ot al l y  encl osed,  hor i zont al  t ype,  sui t abl e 
f or  out door  ser v i ce,  and conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  
adequat e wat t age hor sepower  t o dr i ve t he f eed pump cont i nuousl y at  t he 
maxi mum l oad encount er ed under  any oper at i ng condi t i on wi t hout  over l oadi ng 
or  exceedi ng t he namepl at e r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e 
f or  oper at i on on [ _____]  vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   Mot or  
shal l  be pr ot ect ed agai nst  over l oad,  l ow vol t age,  and unbal anced vol t age.   
Mot or  shal l  be ei t her  di r ect - connect ed t o pump or  pr ovi ded wi t h V- bel t  
drive.

3. 5. 3   Accessories

**************************************************************************
NOTE:   Use 113. 4 L 30 gal l on mi xi ng t ank capaci t y 
unl ess l ar ger  t ank i s necessar y.

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

**************************************************************************
NOTE:   Use 189 or  208 L 50 or  55 gal l on sol ut i on 
t ank capaci t y unl ess l ar ger  t ank i s necessar y.

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

**************************************************************************
NOTE:   Del et e r equi r ement s f or  heat i ng f or  pl ant s i n 
ar eas wher e f r eezi ng t emper at ur es ar e not  
encountered.

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

Sol ut i on and mi x i ng t anks and cover s shal l  be of  pol yet hyl ene pl ast i c or  
f i ber gl ass wi t h f oam i nsul at i on.   Sol ut i on mi xi ng t ank shal l  have el ect r i c  
mot or - dr i ven mi xer  wi t h st ai nl ess st eel  shaf t  and i mpel l er ;  capaci t y shal l  
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be [ 113. 4 L]  [ [ _____]  L]  [ 30 gal l ons]  [ [ _____]  gal l ons] .   Hypochl or i t e 
sol ut i on t ank shal l  have a capaci t y of  [ 189 L or  208 L]  [ [ _____]  L]  [ 50 
gal l ons or  55 gal l ons]  [ [ _____]  gal l ons] .   Suct i on,  di schar ge,  and si phon 
t ubi ng shal l  be of  t r ansl ucent  pol yet hyl ene pl ast i c or  nyl on r ei nf or ced 
pl ast i c capabl e of  wi t hst andi ng 1034 kPa 150 psi  i nt er nal  pr essur e at  54. 5 
degr ees C 130 degr ees F.   Di f f user  shal l  be l ocat ed at  t he i nl et  t o t he 
chl or i ne cont act  t ank and shal l  be of  r i gi d PVC or  ABS pi pe r esi st ant  t o 
chl or i ne sol ut i on.   The di f f user  shal l  be per f or at ed and of  t he open 
channel  t ype and shal l  be f ast ened at  each end t o t he t ank wal l  near  t he 
bot t om,  i n t he f l ow st r eam of  t he i nf l uent  t o t he chl or i ne cont act  t ank.  
Cont r ol  of  hypochl or i nat or  shal l  be by means of  l i qui d l evel  sensi ng pr obes 
l ocat ed i n chl or i ne cont act  t ank.   The hypochl or i nat or  assembl y shal l  be 
housed i n a r ei nf or ced f i ber gl ass or  met al  housi ng of  at  l east  0. 9 mm 20 
gage met al  and l i ned wi t h 25 mm one i nch mi ni mum t hi ckness i nsul at i on.   
Housi ng shal l  have a r emovabl e cover  f or  easy access.   [ Tape heat er  or  
t her most at i cal l y  cont r ol l ed heat  l amps or  ot her  met hod of  space heat i ng 
shal l  be pr ovi ded] .

3. 6   CHLORI NATOR ASSEMBLY

**************************************************************************
NOTE:   Del et e t hi s par agr aph and subpar agr aphs 
t her et o when chl or i nat or  i s  not  r equi r ed.   
Hypochl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 
4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
and 6. 57 L/ s 100, 000 and 150, 000 GPD capaci t y ei t her  
i s  sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

3. 6. 1   General

Chl or i nat or  shal l  r ecei ve chl or i ne gas f r om chl or i ne cyl i nder s and wat er  
f r om t he wat er  suppl y syst em and di schar ge chl or i ne sol ut i on t hr ough pi pi ng 
t o t he di f f user  l ocat ed i n t he chl or i ne cont act  t ank.   Chl or i nat or  assembl y 
shal l  i ncl ude chl or i nat or ,  scal e,  chl or i ne gas mani f ol d,  f l exi bl e 
connect or ,  wat er  pi pi ng,  chl or i ne sol ut i on pi pi ng,  vent  t ubi ng,  vacuum 
si gnal  t ubi ng,  di f f user ,  and housi ng.

3. 6. 2   Chlorinator

Chl or i nat or  shal l  be sol ut i on f eed vacuum- t ype and compr i se t he f ol l owi ng 
par t s:   a pr essur e- r egul at i ng or  vacuum- r egul at i ng val ve,  a f l owmet er ,  a 
vacuum r el i ef  or  vacuum shut - of f  val ve,  a pr essur e r el i ef  val ve,  a check 
val ve,  an i nj ect or  or  ej ect or ,  a gas f i l t er ,  a chl or i ne pr essur e gage,  a 
chl or i ne suppl y i ndi cat or ,  wat er  pr essur e gage,  a wat er  st r ai ner  and an 
el ect r i c  heat er .   The chl or i nat or  shal l  be desi gned f or  
pr opor t i onal - aut omat i c cont r ol .   Chl or i nat or  shal l  be so desi gned t hat  t he 
cont r ol  mechani sm i s under  a vacuum when t he uni t  i s  i n oper at i on.   The gas 
shal l  be t hor oughl y mi xed wi t h wat er  bef or e i t  i s  di schar ged f r om t he 
i nj ect or .   The chl or i nat or  shal l  f unct i on accur at el y wi t hi n f our  per cent  of  
t he set  f eed r at e r egar dl ess of  nor mal  var i at i ons i n t he wat er  pr essur e 
oper at i ng t he machi ne.   I n case of  f ai l ur e of  t he gas suppl y,  t he 
chl or i nat or  shal l  be pr ot ect ed agai nst  f l oodi ng by a bal l  check val ve or  
s i mi l ar  devi ce and under  no condi t i on shal l  i t  be possi bl e f or  wat er  or  
wat er  vapor  t o ent er  i nt o any dr y gas l i nes or  cont r ol  par t s.   Chl or i nat or  
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shal l  have a capaci t y t o pr ovi de a dosage r at e of  not  l ess t han 2 t o 8 mg/ l  
over  a f l ow r ange f r om [ _____]  t o [ _____]  L/ s gpd.   Al l  component  par t s of  
t he chl or i nat or  exposed t o chl or i ne gas or  chl or i ne sol ut i on shal l  be of  
mat er i al s r esi st ant  t o chl or i ne.   The pr essur e- r educi ng or  
vacuum- r egul at i ng val ve shal l  r educe t he pr essur e of  t he chl or i ne gas t o a 
vacuum and mai nt ai n a const ant  f l ow wi t hi n pl us or  mi nus 4 per cent  f or  any 
gi ven set t i ng of  r at e of  f eed.   The vacuum and pr essur e r el i ef  devi ce shal l  
l i mi t  t he vacuum wi t hi n t he chl or i ne f eedi ng- machi ne and pr ovi de a sui t abl e 
vent  t o t he out s i de at mospher e f or  t he escape of  any chl or i ne gas r el ease 
t hr ough i mpr oper  oper at i on of  t he equi pment .   A vacuum shut - of f  val ve may 
be subst i t ut ed f or  t he vacuum r el i ef  whi ch wi l l  seal  of f  t he chl or i nat or  
when excessi ve vacuum i s pr esent .   The f l owmet er  shal l  be a met er i ng devi ce 
f or  measur i ng t he f l ow of  chl or i ne gas i n pounds per  24 hour s over  a r ange 
of  not  l ess t han 10 t o 1 maxi mum f eed and shal l  be mount ed on t he f ace of  
t he chl or i nat or .   The i nj ect or  or  ej ect or  shal l  r ecei ve al l  chl or i ne and 
make- up wat er  and di schar ge t he r esul t i ng sol ut i on t o t he poi nt  of  an 
appl i cat i on.   A check val ve t hat  wi l l  pr event  wat er  backi ng i nt o t he 
i nj ect or  suct i on l i ne shal l  be pr ovi ded.   The vacuum r egul at or  val ve shal l  
aut omat i cal l y  c l ose when ej ect or  wat er  suppl y or  ej ect or  vacuum i s l ost .   
Chl or i ne pr essur e gage shal l  be of  t he di aphr agm t ype,  and shal l  be made of  
cor r osi on- r esi st i ng mat er i al .   The gage shal l  i ndi cat e accur at el y t he 
pr essur e of  chl or i ne gas as suppl i ed f r om t he cyl i nder .   Chl or i ne suppl y 
i ndi cat or  shal l  be suppl i ed wi t h t he uni t  t o show whet her  chl or i ne i s 
avai l abl e or  exhaust ed.   The pr opor t i onal - aut omat i c cont r ol  devi ce shal l  be 
act uat ed by a pr essur e di f f er ent i al  or  a s i gnal  f r om t he pr i mar y el ement  
and shal l  be so t r ansmi t t ed or  conver t ed as t o var y t he r at e of  chl or i ne 
f eed i n pr opor t i on t o t he r at e of  f l ow over  t he ent i r e r ange of  t he 
chl or i ne met er  i n t he chl or i ne f eedi ng machi ne.   The equi pment  shal l  be 
act uat ed by t he f l owmet er .   Chl or i nat or  shal l  be f l oor ,  panel -  or  
wal l - mount ed.  Fl oor - mount ed and panel - mount ed uni t s shal l  have necessar y 
component s encl osed i n a panel  or  cabi net  and shal l  be sel f - suppor t i ng.   
Wal l - mount ed uni t  shal l  cont ai n al l  necessar y component s and shal l  be 
capabl e of  f i r m at t achment  t o a wal l  or  par t i t i on.

3. 7   COMMI NUTOR AND BAR SCREEN UNI T

**************************************************************************
NOTE:   Del et e par agr aph and subpar agr aphs when 
commi nut or  i s  not  r equi r ed f or  pl ant .   For  pl ant s of  
1. 09 L/ s 25, 000 GPD capaci t y and bel ow,  t he 
commi nut or  and bar  scr een uni t  may be omi t t ed,  and 
i n l i eu t her eof ,  a scr eeni ng basket  pr ovi ded i n t he 
aer at i on t ank.   For  i nst al l at i ons i n whi ch al l  
sewage has passed t hr ough a commi nut or  and bar  
scr een upst r eam of  t he pl ant ,  a commi nut or  and bar  
scr een uni t  need not  be pr ovi ded as a par t  of  t he 
pl ant  equi pment .

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

3. 7. 1   General

The commi nut or  and bar  scr een assembl y shal l  be compl et e and sel f - cont ai ned 
and so ar r anged t hat  whenever  t he commi nut or  i s  not  oper at i ng,  al l  sewage 
shal l  be di ver t ed aut omat i cal l y  t hr ough t he bar  scr een bef or e i t  ent er s t he 
pl ant ,  and whenever  t he commi nut or  i s  oper at i ng,  al l  sewage i s di r ect ed 
t hr ough t he commi nut or .
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3. 7. 2   Comminutor

**************************************************************************
NOTE:   I nser t  f l ow r at es as der i ved f r om mi ni mum 24 
hour  f l ow r at e,  aver age dai l y f l ow and maxi mum 24 
hour  f l ow.

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

The commi nut or  shal l  be r ot at i ng t ype and shal l  i ncl ude a r ot at i ng s l ot t ed 
dr um t hat  f unct i ons as a scr een and a suppor t  f or  t he r ot at i ng cut t er s,  a 
casi ng t hat  suppor t s t he st at i onar y cut t er s,  and a dr i ve assembl y.   The 
r ot at i ng cut t i ng t eet h shal l  be evenl y spaced ar ound t he ent i r e out er  
per i met er  of  t he r ot at i ng dr um.   As t he dr um r ot at es,  t he cut t i ng t eet h 
shal l  pass t hr ough a st at i onar y comb sect i on and cut  agai nst  i t .   The 
cut t i ng and scr eeni ng mechani sm shal l  cut  or  shr ed al l  sewage sol i d,  
i ncl udi ng st i cks,  r ags,  and st r i ngy mat er i al s,  wi t hout  r emovi ng t hem f r om 
t he sewage f l ow,  wi t hout  c l oggi ng t he scr een,  and wi t hout  bi ndi ng,  j ammi ng,  
or  st al l i ng t he movi ng par t s.   The commi nut or  shal l  be r eadi l y r emovabl e 
f r om i t s housi ng wi t hout  di st ur bi ng pl ant  oper at i on.   The r ot at i ng dr um and 
t he suppor t  cast i ng shal l  be of  hi gh- qual i t y  c l ose- gr ai ned cast  i r on or  
cast  al umi num of  adequat e st r engt h and r i gi di t y t o wi t hst and al l  l oads 
i mposed i n t hem f r om t he oper at i on of  t he commi nut or  and dr i ve assembl y.  
Cast  i r on shal l  meet  t he r equi r ement s of ASTM A48/ A48M,  Cl ass 30,  mi ni mum.  
Al umi num shal l  be a heat - t r eat ed al umi num al l oy.   Casi ng may be composed of  
one or  mor e par t s.   The commi nut or  shal l  r educe t he sol i ds i n sewage t o a 
s i ze t hat  wi l l  pass t hr ough 6 mm 1/ 4 i nch s l ot s i n t he r ot at i ng dr um.   The 
commi nut or  shal l  oper at e aut omat i cal l y  and cont i nuousl y,  i t  shal l  be 
desi gned t o pass a mi ni mum f l ow of  [ _____]  L/ s GPD,  an aver age f l ow of  
[ _____]  L/ s GPD,  and maxi mum f l ow of  [ _____]  L/ s GPD,  and shal l  be capabl e 
of  sat i sf act or y oper at i on at  zer o f l ow condi t i ons.   Commi nut or  shal l  be 
desi gned f or  f r ee di schar ge wher e t he di schar ge i s  l ocat ed above t he l i qui d 
l evel  i n t he aer at i on t ank or  cont r ol l ed di schar ge when t he dr um i s 
par t i al l y  submer ged.

3. 7. 2. 1   Commi nut or  Dr i ve

**************************************************************************
NOTE:   I nser t  el ect r i cal  power  char act er i st i cs.

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

Commi nut or  shal l  be dr i ven by an el ect r i c  mot or ,  const ant  speed,  t ot al l y  
encl osed,  hor i zont al  or  ver t i cal  t ype,  sui t abl e f or  out door  ser vi ce,  and 
conf or mi ng t o NEMA MG 1.   The mot or  shal l  be of  adequat e at t age hor sepower  
t o dr i ve t he commi nut or  cont i nuousl y at  t he maxi mum l oad encount er ed under  
any oper at i ng condi t i on wi t hout  over l oadi ng or  exceedi ng t he namepl at e 
r at i ng of  t he mot or .   Mot or  shal l  be sui t abl e f or  oper at i on on [ _____]  
vol t ,  [ _____]  phase,  [ _____]  Her t z ser vi ce.   Mot or  shal l  be pr ot ect ed 
agai nst  over l oad,  l ow vol t age,  and unbal anced vol t age.   Power  t r ansmi ssi on 
f r om mot or  t o r ot at i ng el ement  shal l  be by means of  a ver t i cal  or  a r i ght  
angl e gear  r educt i on uni t  pr ovi ded as an i nt egr al  par t  of  t he mot or .   
Reduct i on r at i o shal l  be such as t o pr oduce t he pr oper  oper at i ng speed f or  
t he commi nut or  mechani sm.   The uni t  shal l  be desi gned t o wi t hst and any 
l oadi ngs pr oduced by t hr ust ,  out - of - bal ance,  and v i br at i on r esul t i ng f r om 
oper at i ng condi t i ons and shal l  oper at e f r om zer o r pm t o a speed compat i bl e 
wi t h t he dr um shaf t  speed.   Al l  component s shal l  be desi gned t o wi t hst and 
cont i nuousl y t he f ul l  l oad mot or  wat t age hor sepower .   Gear i ng may be spur ,  
hel i cal ,  spi r al ,  bevel ,  wor m or  a combi nat i on t her eof .   Al l  gear s shal l  be 
wr ought  or  al l oy st eel  except  t hat  wor m gear s shal l  be br onze.   The gear  
t eet h may be t hr ough- har dened,  cont our - i nduct i on- har dened,  ni t r i ded,  or  
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car bur i zed.  Fl ame- har dened gear s wi l l  not  be accept abl e.   The housi ng shal l  
be of  hi gh- qual i t y ,  c l ose- gr ai ned cast - i r on or  f abr i cat ed st eel .   A 
l ubr i cat i on syst em shal l  be pr ovi ded f or  t he gear s.   Bear i ngs may be 
l ubr i cat ed wi t h oi l  or  gr ease.   The commi nut or  el ect r i c  c i r cui t r y shal l  
i ncl ude an aut omat i c over l oad t ype r ever si ng devi ce wi t h moment ar y t i me 
del ay t o pr event  j ammi ng or  damage t o t he uni t  shoul d an except i onal l y har d 
obj ect  be encount er ed i n t he sewage.   The gear  mot or  shal l  be mount ed on 
t he commi nut or  i n a c l ose  coupl ed ar r angement .

3. 7. 2. 2   Cut t i ng El ement s

Al l  cut t i ng el ement s,  i ncl udi ng combs,  t eet h and bar s,  shal l  be of  
st el l i t e,  Type 316 har dened st ai nl ess st eel ,  or  hi gh- car bon chr ome st eel .  
El ement s shal l  be compl et el y adj ust abl e t o al l ow t hem t o be r eadj ust ed t o 
compensat e f or  wear .   El ement s shal l  be r emovabl e f or  shar peni ng or  
replacement.

3. 7. 2. 3   Bearings

Al l  bear i ngs shal l  be of  t he ant i f r i c t i on t ype havi ng a r at ed- l i f e 
expect ancy ( L- 10)  of  100, 000 hour s based on ABMA 11 St andar ds when 
oper at i ng cont i nuousl y at  t he r at ed f ul l  l oad wat t age hor sepower  and speed.

3. 7. 2. 4   Lubrication

Bear i ngs shal l  be ei t her  oi l  or  gr ease l ubr i cat ed.   Gear  r educt i on uni t  
shal l  be oi l  or  gr ease l ubr i cat ed.   Oi l  l ubr i cat ed bear i ngs and r educt i on 
uni t s shal l  have s i ght  gl ass or  ot her  posi t i ve means of  det er mi ni ng oi l  
l evel .   Al l  gr ease- l ubr i cat i on pr essur e- l i ne f i t t i ngs and al l  oi l  f i l l  and 
dr ai n l i nes shal l  be easi l y accessi bl e when commi nut or  i s  i n pl ace.

3. 7. 2. 5   Anchorage

Commi nut or  shal l  be f ur ni shed compl et e wi t h Type 316 st ai nl ess st eel  anchor  
bol t s and cast  i r on sol epl at e or  sui t abl e suppor t  br acket  f or  i nst al l at i on 
wi t hi n t he box channel  or  t r ough.

3. 7. 3   Bar  Scr een

The bar  scr een shal l  be const r uct ed of  6 mm 1/ 4 i nch by 50 mm 2 i nch f l at  
st eel  bar s,  wi t h t he 50 mm 2 i nch f aces par al l el  wi t h sewage f l ow,  or  13 mm 
1/ 2 i nch di amet er  st eel  bar s hot - di pped af t er  f abr i cat i on,  wi t h 25 mm one 
i nch space bet ween bar s.

3. 7. 4   Commi nut or  Chamber

**************************************************************************
NOTE:   Del et e " or  concr et e"  when st eel  pl ant  onl y i s  
r equi r ed.   Thi s speci f i cat i on i s st r uct ur ed f or  
st eel  pl ant  onl y,  concr et e pl ant  onl y,  or  st eel  or  
concr et e pl ant  at  t he Cont r act or ' s opt i on.   Among 
t he f act or s t o be consi der ed ar e i ni t i al  cost ,  
mai nt enance cost s,  l i f e expect ancy,  and possi bl e 
need f or  r el ocat i on dur i ng per i od of  usef ul  l i f e.  
St eel  pl ant  i s  gener al l y  mor e economi cal  i n f i r st  
cost  t han concr et e pl ant ;  however ,  mai nt enance cost s 
may be hi gher .   Concr et e pl ant  woul d have a hi gher  
l i f e expect ancy i n hi ghl y cor r osi ve soi l s.   Smal l  
st eel  pl ant s ar e sui t abl e f or  r el ocat i on.   Concr et e 
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pl ant  i s  consi der ed as pl ant  havi ng out er  wal l s of  
concr et e r egar dl ess of  mat er i al  used f or  i nt er i or  
wal l s or  par t i t i ons.   St eel  pl ant s ar e consi der ed as 
pl ant s havi ng out er  wal l s of  st eel  and bot t om of  
st eel  or  concr et e ( except  t hat  al l - st eel  woul d be 
needed f or  r el ocat abl e pl ant s) .

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

Chamber  shal l  be of  st eel  [ or  concr et e] .   St eel  chamber  shal l  be 
const r uct ed of  6 mm 1/ 4 i nch st eel  pl at e,  wi t h necessar y angl e i r on on t op 
edges and havi ng not  l ess t han 200 mm 8 i nch f l anged i nl et  and 200 mm 8 i nch
 f l anged out l et .  The chamber  shal l  be f i t t ed wi t h di ver si on s l i de gat e( s) ,  
commi nut or  i nl et  and di schar ge,  anchor  bol t s,  i ncl i ned or  ver t i cal  bar  
scr een,  and cont ai n a st op gat e of  st eel  or  al umi num t o st op f l ow t o 
commi nut or  when i t  i s  out  of  ser v i ce.

3. 8   SCREENI NG BASKET

**************************************************************************
NOTE:   Del et e t he par agr aph when commi nut or  i s  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

Ther e shal l  be f ur ni shed and i nst al l ed at  t he pl ant  i nf l uent ,  a r eadi l y 
r emovabl e,  f abr i cat ed st eel  scr eeni ng basket ,  s i zed f or  maxi mum f l ow,  whi ch 
shal l  be l ocat ed so t hat  t he t ot al  vol ume of  i ncomi ng r aw sewage wi l l  be 
scr eened bef or e i t  ent er s t he pl ant .   The basket  shal l  be f abr i cat ed f r om 5 
mm 3/ 16 i nch di amet er  302 st ai nl ess st eel  wi r e or  10 mm 8 i nch hot - r ol l ed 
st eel  bar s wi t h 25 mm one i nch space bet ween bar s.

3. 9   INSTALLATION

3. 9. 1   General

I nst al l at i on wor k shal l  i ncl ude const r uct i on of  t he concr et e suppor t  
s l ab( s) ;  set t i ng and anchor i ng of  t he t r eat ment  pl ant ;  const r uct i on of  
concr et e pads f or  equi pment  not  mount ed on t he pl ant ;  f i el d i nst al l at i on of  
pl ant  equi pment ,  accessor i es,  and appur t enances shi pped unmount ed t o t he 
pr oj ect  s i t e;  i nst al l at i on of  pi pi ng f r om bl ower s t o ai r  header ,  pi pi ng 
connect i ons t o pl ant  i nl et  and out l et ,  and i nst al l at i on of  wat er  ser vi ce 
l i ne;  and i nst al l at i on of  el ect r i cal  wi r i ng f r om el ect r i cal  cont r ol  syst em 
encl osur e t o mot or s and i nst al l at i on of  el ect r i cal  ser vi ce t o t he 
el ect r i cal  cont r ol  syst em encl osur e.   The i nst al l at i on wor k cover ed by t hi s 
sect i on al so i nc l udes ear t hwor k oper at i ons as i nt er r el at ed t o pl ant  
i nst al l at i on.   Except  as modi f i ed or  ampl i f i ed her ei n,  sewage t r eat ment  
pl ant  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  of  t he pl ant .

3. 9. 2   Manuf act ur er ' s Repr esent at i ve

The Cont r act or  shal l  pr ocur e t he ser vi ces of  an engi neer  r epr esent at i ve of  
t he manuf act ur er  of  t he maj or  por t i on of  t he t r eat ment  pl ant  who i s  al so 
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f ami l i ar  wi t h t he ot her  equi pment  f ur ni shed.   The r epr esent at i ve shal l  
i nspect  t he equi pment  af t er  er ect i on,  make adj ust ment s i n pl aci ng t he 
equi pment  i n oper at i on,  and shal l  be pr esent  dur i ng f i nal  i nspect i on,  
st ar t - up,  and accept ance t est .

3. 9. 3   Sequence of  Oper at i ons

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02,  
" Uni f i ed Faci l i t i es Gui de Speci f i cat i ons ( Uf gs)  
For mat  St andar d" .

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

**************************************************************************
NOTE:   Del et e " cat hodi c pr ot ect i on"  when concr et e 
pl ant  onl y i s  speci f i ed.

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

Sequence of  oper at i ons shal l ,  i n gener al ,  f ol l ow t he r ecommendat i ons of  t he 
pl ant  manuf act ur er .   I nst al l at i on of  pl ant  shal l  not  begi n unt i l  t he 
concr et e suppor t  s l ab has achi eved not  l ess t han f i f t y  per cent  of  i t s  
maxi mum st r engt h.   Backf i l l i ng oper at i ons as speci f i ed i n [ _____]  shal l  be 
modi f i ed as r ecommended by t he i nst r uct i ons of  t he pl ant  manuf act ur er .   Al l  
wel di ng,  [ cat hodi c pr ot ect i on]  al i gnment ,  wat er  t i ght ness t est i ng,  
pai nt i ng,  and anchor i ng shal l  be compl et ed,  i nspect ed,  and appr oved bef or e 
any backf i l l i ng i s done.

3. 9. 4   Matchmarking

Al l  par t s and component s of  t he pl ant  shal l  be c l ear l y mat ch mar ked,  
cor r espondi ng t o assembl y dr awi ngs f ur ni shed by t he manuf act ur er  of  t he 
plant.

3. 9. 5   Qual i f i cat i on of  Wel der s

Al l  wel di ng shal l  be done by wel der s qual i f i ed and i n accor dance wi t h 
AWS D1. 1/ D1. 1M.

3. 9. 6   Piping

Pi pi ng shal l  be i nst al l ed t o t r ue al i gnment  and r i gi dl y suppor t ed.  
Mechani cal  j oi nt s shal l  be made i n accor dance wi t h t he r equi r ement s of  
AWWA C600.   Fl anged j oi nt s shal l  be made up t i ght ,  car e bei ng t aken t o 
avoi d undue st r ai n on f l anges,  val ves,  f i t t i ngs and ot her  equi pment  and 
accessor i es.   Scr ewed j oi nt s shal l  be made up t i ght  wi t h 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  an appr oved gr aphi t e compound,  
appl i ed t o t he mal e t hr eads onl y.   Thr eads shal l  be f ul l  cut ;  not  mor e t han 
t hr ee t hr eads on t he pi pe shal l  r emai n exposed.

3. 9. 7   Set t l i ng Tank Fl oor

**************************************************************************
NOTE:   Del et e r equi r ement s f or  s i gnal  t r ansmi ssi on 
t o t he chl or i nat or  when hypochl or i nat or  i s  
speci f i ed.   Hypochl or i nat or  shoul d be speci f i ed f or  
al l  pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and bel ow.   
Chl or i nat or  shoul d be speci f i ed f or  al l  pl ant s 6. 57 
L/ s 150, 000 GPD capaci t y and above.   Bet ween 4. 38 
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and 6. 57 L/ s 100, 000 and 150, 000 GPD capaci t y ei t her  
i s  sui t abl e.   Sel ect i on shoul d be made on basi s of  
exi st i ng st at i on or  base pr act i ces,  l ocal  
avai l abi l i t y ,  and compar at i ve cost s.

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

When r ot at i ng s l udge col l ect or  i s  used,  wor k shal l  be as her ei nbef or e 
speci f i ed t hr ough pl aci ng of  t ank f l oor  except  f or  s l udge cone,  whi ch shal l  
be i n accor dance wi t h r ecommendat i ons of  t he pl ant  manuf act ur er .   The t ank 
f l oor  shal l  t hen be gi ven a scr eed f i ni sh,  af t er  whi ch i t  shal l  be 
r oughened by scor i ng wi t h a r ake or  s i mi l ar  t ool .   Fol l owi ng i nst al l at i on 
of  t he r ot at i ng s l udge col l ect or  mechani sm,  t he t ank f l oor  shal l  be br ought  
t o f i ni sh gr ade by means of  a cement - mor t ar  gr out  sur f aci ng swept  i nt o 
pl ace by use of  t he s l udge col l ect or  ar ms,  as her ei naf t er  speci f i ed.   When 
t he col l ect or  mechani sm has been er ect ed and i nspect ed by t he engi neer  
r epr esent at i ve of  t he manuf act ur er  and t he ar ms and bl ades have been 
adj ust ed t o gi ve t he r equi r ed c l ear ance above f i nal  f l oor  gr ade,  a 50 by 
150 mm 2 by 6 i nch wooden st r ai ght - edge wi t h met al - c l ad edge shal l  be 
f ast ened t o each sweepi ng ar m appr oxi mat el y 6 mm 1/ 4 i nch bel ow t he 
sweepi ng bl ades t o pr ovi de a sui t abl e squeegee.   Cement - mor t ar  gr out  shal l  
be composed of  one par t  cement ,  t hr ee par t s sand,  wi t h suf f i c i ent  wat er  as 
r equi r ed f or  condi t i ons of  pl acement ,  and wi t h one t easpoon of  powder ed 
al umi num added per  bag of  cement .   Bef or e t he cement - mor t ar  gr out  i s  
pl aced,  t he f l oor  shal l  be t hor oughl y c l eaned of  di r t ,  soi l ,  or  ot her  
subst ances t hat  woul d pr event  t he pr oper  bondi ng of  t he sur f aci ng t o t he 
concr et e subf l oor .   The gr out  sur f aci ng shal l  be br ought  t o f i ni sh gr ade as 
near l y as possi bl e by hand.   The col l ect or  ar ms wi t h st r ai ght edges at t ached 
shal l  be r ot at ed manual l y t o compl et e t he oper at i on.   Use of  t he dr i ve uni t  
f or  sweepi ng i n t he gr out  sur f aci ng wi l l  not  be per mi t t ed.   Pr ovi s i on shal l  
be made t o pr event  gr out  f r om ent er i ng t he s l udge cone;  any gr out  whi ch 
f al l s  i n t he s l udge cone or  on t he t ank wal l s shal l  be r emoved i mmedi at el y.

3. 9. 8   Repai r  Pai nt i ng

Al l  met al  sur f aces t hat  r equi r e pai nt i ng shal l  be i nspect ed f or  hol i days,  
scr at ches,  chi ps or  ot her  damages.   These i mper f ect i ons shal l  be r ef i ni shed 
by c l eani ng al l  bur r s and r ough sur f aces and sandi ng t o a smoot h f i ni sh,  
af t er  whi ch t he sur f aces shal l  be pr i med and r epai nt ed.

3. 9. 9   Adjustments

For  i t ems of  equi pment  i nvol v i ng V- bel t  dr i ves,  adj ust ment  of  sheave 
al i gnment  and bel t  t ensi on shal l  be car r i ed out  i n accor dance wi t h pr oduct  
manuf act ur er ' s i nst r uct i ons as f ur ni shed by t he pl ant  manuf act ur er .

3. 10   FI ELD TESTS AND I NSPECTI ONS

3. 10. 1   General

The [ Cont r act i ng Of f i cer  wi l l ]  [ Cont r act or  Qual i t y  Cont r ol  r epr esent at i ve 
shal l ]  conduct  f i el d i nspect i ons and wi t ness f i el d t est s speci f i ed i n t hi s 
speci f i cat i on.   The Cont r act or  shal l  per f or m f i el d t est s and pr ovi de al l  
l abor ,  equi pment  and mat er i al s r equi r ed f or  t est i ng,  except  t hat  t he 
Gover nment  wi l l  pr ovi de wat er ,  f uel ,  and el ect r i c  power  r equi r ed f or  f i el d 
t est ,  when avai l abl e.   Al l  def ect i ve equi pment ,  mat er i al s,  or  wor kmanshi p 
di scl osed as a r esul t  of  t he t est s gi ven her ei n shal l  be cor r ect ed by t he 
Cont r act or  at  no cost  t o t he Gover nment .
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3. 10. 2   Al i gnment  and Level i ng

I nspect i on shal l  be made t o assur e t hat  t he pl ant  i s  l evel  wi t hi n 
t ol er ances r ecommended by t he pl ant  manuf act ur er .   Al l  pl ant  component s and 
equi pment  shal l  be checked t o ensur e t hat  t hey ar e pr oper l y al i gned and 
level.

3. 10. 3   Pl ant  Equi pment

Al l  mechani cal  and el ect r i cal  uni t s shal l  be oper at ed and t est ed as 
speci f i ed her ei n.   Shoul d any def ect s t hat  occur  bef or e or  dur i ng t he 
t est s,  shal l  be r emedi ed and changes or  r epl acement  of  equi pment  shal l  be 
made as may be necessar y t o compl y wi t h t hese speci f i cat i ons.

3. 10. 3. 1   Commi nut or  Test s

**************************************************************************
NOTE:   Del et e t he par agr aph when commi nut or  i s  not  
r equi r ed f or  pl ant .   For  pl ant s of  1. 09 L/ s 25, 000 
GPD capaci t y and bel ow,  t he commi nut or  and bar  
scr een uni t  may be omi t t ed,  and i n l i eu t her eof ,  a 
scr eeni ng basket  pr ovi ded i n t he aer at i on t ank.   For  
i nst al l at i ons i n whi ch al l  sewage has passed t hr ough 
a commi nut or  and bar  scr een upst r eam of  t he pl ant ,  a 
commi nut or  and bar  scr een uni t  need not  be pr ovi ded 
as a par t  of  t he pl ant  equi pment .

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

The commi nut or  shal l  be oper at ed wi t h l i qui d f l owi ng t hr ough t he 
commi nut or .   Af t er  t wo hour s of  oper at i on,  over heat i ng,  noi se,  v i br at i on,  
and speed of  t he mot or  and commi nut or  shal l  be checked.   The aut omat i c 
r ever si ng of  t he commi nut or  shal l  be checked when an obj ect  i s  l odged i n 
t he cut t i ng st r eam.

3. 10. 3. 2   Mechani cal  Aer at or  Test s

**************************************************************************
NOTE:   Del et e par agr aph when st ep aer at i on t ype or  
compl et e mi xi ng t ype i s speci f i ed or  when mechani cal  
aer at or  i s  not  al l owed f or  ext ended aer at i on t ype.  
Mechani cal  aer at or  may not  be sui t abl e f or  use i n 
ar eas havi ng pr ol onged per i ods of  sub- f r eezi ng 
t emper at ur es when spr ay may f or m accumul at i on of  
i ce.   Consi der at i on shoul d be gi ven t o t emper at ur e 
and det ent i on t i me of  t he l i qui d and f r eeboar d i n 
t he t ank i n det er mi ni ng t emper at ur es t hat  may be 
t ol er at ed.   Mechani cal  aer at or  i s  not  sui t abl e f or  
ext ended aer at i on t ype wher e event ual  conver si on t o 
st ep aer at i on i s  cont empl at ed.

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

Mechani cal  aer at or ( s)  shal l  be t est ed as soon as pr act i cabl e af t er  
i nst al l at i on,  and t he aer at i on t ank i s r eady f or  use.   The aer at or  shal l  be 
oper at ed under  t he var yi ng submer gence condi t i ons speci f i ed i n t he f act or y 
t est .   Dur i ng t hese t est s,  t he uni t ( s)  shal l  oper at e wi t hout  over heat i ng or  
excessi ve v i br at i on and shal l  be sat i sf act or y i n ever y r espect .   The 
i ni t i al  oper at i on of  t he aer at or  and t he conduct  of  t he f i el d t est s shal l  
be under  t he super vi s i on of  t he pl ant  manuf act ur er .   The Cont r act or  shal l  
suppl y such l abor  and mat er i al s as may be necessar y t o pr oper l y per f or m t he 
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t est s.   Dur i ng t he t est s,  oper at i ng dat a shal l  be t aken at  r egul ar  
i nt er val s and i ncor por at ed i n a r epor t .   Dat a r eadi ngs shal l  be based on 
pl ant  met er s,  gages,  and i nst r ument s,  and shal l  i ncl ude t he f ol l owi ng:   
mot or  amper es,  mot or  k i l owat t s,  bear i ng t emper at ur es,  and l ubr i cat i ng oi l  
pr essur es and t emper at ur es.

3. 10. 3. 3   Bl ower - Dr i ven Assembl y Oper at i on Test s

Bl ower - dr i ven assembl y shal l  be t est ed as soon as pr act i cabl e af t er  
i nst al l at i on and t he aer at i on t ank i s r eady f or  use.   The bl ower  shal l  be 
oper at ed under  var yi ng capaci t i es and di schar ge pr essur es cover i ng t he 
r ange of  condi t i ons speci f i ed.   Dur i ng t hese t est s,  t he uni t s shal l  oper at e 
wi t hout  over heat i ng or  excessi ve v i br at i on.   The i ni t i al  oper at i on of  t he 
bl ower  dr i ver  and t he conduct  of  t he f i el d t est s shal l  be under  t he 
super vi s i on of  t he pl ant  manuf act ur er .   The Cont r act or  shal l  suppl y such 
l abor  and mat er i al s as may be necessar y t o pr oper l y per f or m t he t est s.  
Dur i ng t he t est s,  oper at i ng dat a shal l  be t aken at  r egul ar  i nt er val  and 
i ncor por at ed i n a r epor t .   Dat a r eadi ngs shal l  be based on pl ant  met er s,  
gages and i nst r ument s,  and shal l  i ncl ude t he f ol l owi ng:

a.   Ai r  vol ume

b.   Ai r  i nl et  and di schar ge pr essur e and t emper at ur e

c.   Mot or  amper es

d.   Mot or  k i l owat t s

e.   Bear i ng t emper at ur es

f .   St at or  t emper at ur es

g.   Lubr i cat i ng oi l  pr essur es and t emper at ur es

h.   Lubr i cat i ng oi l  cool i ng wat er  t emper at ur es

3. 10. 3. 4   Diffusers

Per f or mance t est s shal l  be conduct ed on t he di f f user s i n t he f i el d.

a.   Oxygenat i on Capaci t y Test s:   Test s shal l  be per f or med as f ol l ows:

( 1)   The aer at i on t ank shal l  be t hor oughl y c l eaned and t hen f i l l ed 
wi t h f r esh t ap wat er .

( 2)   The t emper at ur e of  t he f r esh wat er  shal l  be as c l ose t o 20 
degr ees C 68 degr ees F as possi bl e.

( 3)   Submer si bl e sampl e pumps shal l  be i nst al l ed at  t hr ee oper at i ng 
dept hs,   2. 4 m,  1. 8 m,  and 1. 2 m 8 f eet ,  6 f eet ,  and 4 f eet  dept hs 
at  t wo sel ect ed l ocat i ons i n t he basi n on opposi t e s i des of  t he 
t ank,  one at  1/ 4 t he di st ance f r om cent er  of  t ank and t he ot her  at  
3/ 4 t he di st ance f r om cent er .

( 4)   A cat al yst ,  chl or i de or  sul f at e,  shal l  be di ssol ved i n t he t ank 
cont ent s,  wi t h t he di f f user s wor k i ng t o i nsur e mi x i ng,  t o a 
mi ni mum concent r at i on of  2 mg/ 1 of  cobal t  i on.

( 5)   Af t er  t he t ank has r eached a st eady st at e condi t i on f or  30 
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mi nut es,  a sodi um sul f i t e sol ut i on,  whi ch r emoves t he D. O.  shal l  
be r el eased uni f or ml y i nt o t he t ank cont ent s.   For  a l i qui d havi ng 
an i ni t i al  D. O.  concent r at i on of  10 ppm,  appr oxi mat el y one pound 
of  dr y sodi um sul f i t e shal l  be pr ovi ded per  3, 780 L 1, 000 gal l ons 
of  l i qui d per  t est .   ( Thi s wi l l  pr ovi de an excess of  sodi um 
sul f i t e t o compensat e f or  oxi dat i on dur i ng mi xi ng. )

( 6)   As t he D. O.  r i ses i n t he t ank,  s i ze sampl es,  one f or  each dept h 
at  each l ocat i on,  shal l  be dr awn at  one t o f i ve mi nut e i nt er val s.   
I nt er val  shal l  be sel ect ed t o obt ai n at  l east  s i x set s of  sampl es 
bet ween 10 and 90 per cent  sat ur at i on.   The D. O.  shal l  be r un by 
t he Azi de Modi f i cat i on of  t he I odomet r i c Met hod as out l i ned i n 
AWWA 10084,  or  by use of  a D. O.   pr obe and an aver age shal l  be 
obt ai ned on t he sampl es f or  each sampl i ng t i me.

( 7)   A semi - l og pl ot  of  t he dat a of  t he D. O.  def i c i t  agai nst  t i me 
shal l  be const r uct ed.   Onl y poi nt s bet ween 10 and 90 per cent  
sat ur at i on shal l  be consi der ed.   A l i ne of  best  f i t  shal l  be dr awn 
t hr ough t he pl ot t ed poi nt s.

( 8)   The sl ope of  t he l i ne shal l  be cal cul at ed.

( 9)   Cor r ect i ons shal l  be made f or  t emper at ur e,  oxygen sat ur at i on of  
t he wat er ,  and t he r el at i ve t r ansf er  coef f i c i ent  of  t he wat er  and 
t hen t he pounds of  oxygen di ssol ved at  st andar d condi t i ons of  20 
degr ees C 68 degr ees F t ap wat er ,  and " O"  ppm di ssol ved 
concent r at i on shal l  be comput ed.

( 10)   Shoul d di f f user s f ai l  t o pr oduce t he oxygenat i on capaci t y 
r equi r ed,  t he ser i es of  t est s shal l  be r epeat ed.

( 11)   I f  t he r equi r ed oxygenat i on capaci t y i s  not  pr oduced af t er  t wo 
t est  r epet i t i ons,  t he Cont r act or  shal l  ei t her  cor r ect  t he 
def ect i ve uni t ( s)  or  r epl ace t hem wi t h new uni t ( s) ,  and t he t est  
pr ocedur e shal l  be r epeat ed as set  f or t h her ei n,  unt i l  
sat i sf act or y uni t s ar e obt ai ned.

b.   Mi x i ng Test s:   Mi x i ng t est  shal l  be per f or med as f ol l ows:

( 1)   Vel oci t y measur ement s shal l  be made t hr oughout  t he t ank under  
act ual  oper at i ng condi t i ons t o t est  f or  compl et e mi xi ng of  t ank 
contents.

( 2)   Thi s t est  shal l  be conduct ed at  t he same t i me as t he oxygenat i on 
capaci t y t est .

( 3)   Measur ement s shal l  be t aken at  t he quar t er  poi nt s of  each t ank 
wal l ,  600 mm 2 f eet  f r om t he wal l ,  and at  t he l evel s of  t he sampl e 
pumps used i n oxygenat i on capaci t y t est s.   Mi ni mum vel oci t y shal l  
be 0. 18 met er s per  second 0. 6 f ps.   Measur ement s shal l  be t aken 
wi t h a  cur r ent  met er .

( 4)   Shoul d any of  t he vel oci t y measur ement s f al l  bel ow t he speci f i ed 
mi ni mum vel oci t y ,  t he t est  shal l  be r epeat ed.

( 5)   I f  t he speci f i ed mi ni mum vel oci t y i s  not  pr oduced af t er  t wo t est  
r epet i t i ons,  t he Cont r act or  shal l  ei t her  cor r ect  t he def ect i ve 
uni t ( s)  or  r epl ace t hem wi t h new uni t ( s) ,  and t he t est  pr ocedur es 
shal l  be r epeat ed as set  f or t h her ei n,  unt i l  sat i s f act or y uni t s 
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ar e obt ai ned.

3. 10. 3. 5   Hypochl or i nat or  Test s

**************************************************************************
NOTE:   Del et e t hi s par agr aph when hypochl or i nat or  i s  
not  r equi r ed.   Hypochl or i nat or  shoul d be speci f i ed 
f or  al l  pl ant s 4. 38 L/ s 100, 000 GPD capaci t y and 
bel ow.   Chl or i nat or  shoul d be speci f i ed f or  al l  
pl ant s 6. 57 L/ s 150, 000 GPD capaci t y and above.   
Bet ween 4. 38 and 6. 57 L/ s 100, 000 and 150, 000 GPD 
capaci t y ei t her  i s  sui t abl e.   Sel ect i on shoul d be 
made on basi s of  exi st i ng st at i on or  base pr act i ces,  
l ocal  avai l abi l i t y ,  and compar at i ve cost s.

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

The pul l ey and bel t  dr i ve shal l  be i nspect ed and adj ust ed f or  t he aver age 
f l ow of  f eed sol ut i on desi r ed.   The capaci t y of  t he f eeder  shal l  be t est ed 
f or  a per i od of  not  l ess t han 2 hour s nor  mor e t han 6 hour s.   The f ol l owi ng 
t est s shal l  be made:

a.   Check t he uni t  f or  l eaks.

b.   Det er mi ne t he amount  of  chemi cal  sol ut i on used dur i ng t he t est  r un t o 
ascer t ai n i f  t he uni t  i s  f unct i oni ng wi t hi n t he pr escr i bed l i mi t s of  
t he f eed r at e i ndi cat i on pl us 15 per cent .

c.   The uni t  shal l  shut  of f  aut omat i cal l y  when t he l i qui d el evat i on i n t he 
chl or i ne cont act  t ank dr ops bel ow t he cont act  sensi ng pr obes and st ar t  
when t he wat er  r i ses.   The uni t  shal l  s t ar t  and st op 10 t i mes out  of  10 
consecut i ve st ar t s.

3. 10. 3. 6   Chl or i nat or  Test s

**************************************************************************
NOTE:   Del et e t hi s par agr aph when chl or i nat or  i s  not  
required.

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

The uni t  shal l  be oper at ed f or  a per i od of  not  l ess t han 2 hour s nor  mor e 
t han 6 hour s.   The t est s t o be per f or med shal l  be as f ol l ows:

a.   The uni t  shal l  be checked f or  l eaks.   The shal l  be done by usi ng an 
aqueous ammoni a sol ut i on on a cot t on or  c l ot h swab on a wooden st i ck 
hel d c l ose t o al l  connect i ons of  t he chl or i nat or .

b.   Det er mi ne t he amount  of  chl or i ne used dur i ng t he t est  r un t o ascer t ai n 
i f  t he uni t  i s  f unct i oni ng wi t hi n t he pr escr i bed l i mi t s of  4 per cent  of  
t he set  f eed r at e.

c.   The chl or i nat or  shal l  be st opped when t he wat er  suppl y i s  i nt er r upt ed 
or  shut  of f .

d.   When t he gas suppl y i s  exhaust ed or  shut  of f ,  t her e shal l  be no 
back- f l ow of  wat er  i nt o t he uni t .
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3. 10. 3. 7   Ai r  Li f t  Pump

The ai r  l i f t  pump shal l  be t est ed f or  di schar ge capaci t y i n l i t er s per  
second gal l ons per  mi nut e of  c l ean wat er .   Thi s shal l  be based on 
per cent age of  submer gence of  t he educt or  pi pe t o t he t ot al  hei ght  of  t he 
educt or  pi pe.   The amount  of  ai r  i n L/ s cf m r equi r ed t o l i f t  1. 26,  2. 52,  
and 3. 16 L/ s 20,  40,  and 50 gal l ons per  mi nut e of  c l ear  wat er  shal l  be 
det er mi ned.   The ai r  t hr ot t l i ng val ve shal l  be t est ed and adj ust ed t o 
pr ovi de t he desi r ed di schar ge r at e.   Test  al l  j oi nt s i n ai r l i ne f or  l eaks at
 689. 4 kPa 100 psi  pr essur e.

3. 10. 3. 8   Fl ow Measur i ng Equi pment

V- not ch wei r  shal l  be t est ed f or  accur acy of  f l ow measur ement s as st at ed by 
equi pment  manuf act ur er .   Test s shal l  be made usi ng c l ear  wat er ,  usi ng 
sui t abl e measur i ng cont ai ner s.   Accur acy shal l  be pl us or  mi nus 2 per cent  
of  t he act ual  r at e over  a f i ve- t o- one r ange.

3. 10. 3. 9   El ect r i cal  Cont r ol  Syst em Test s

The pl ant  manuf act ur er ' s r epr esent at i ve shal l  i nspect  t he i nst al l at i on of  
t he el ect r i cal  cont r ol  syst em wi t h t he Cont r act i ng Of f i cer  and check 
c i r cui t s and connect i ons t o al l  mot or s and el ect r i cal  cont r ol s.   The 
manuf act ur er ' s r epr esent at i ve shal l ,  upon sat i sf act or y oper at i on of  al l  
c i r cui t s and cont r ol s t r ansmi t  t o t he Cont r act i ng Of f i cer ,  t hr ee copi es of  
l et t er  cer t i f y i ng t hat  t he wi r i ng i s compl et e i n accor dance wi t h t he i nt ent  
of  t he speci f i cat i ons f or  bot h manual  and/ or  aut omat i c oper at i on and pr oper  
f unct i oni ng of  t he sewage t r eat ment  pl ant .

3. 10. 4   Oper at i ng I nst r uct i ons

Pr i nt ed oper at i ng i nst r uct i ons speci f i ed her ei nbef or e wi l l  be r evi ewed by 
t he Cont r act i ng Of f i cer  wi t h t he pl ant  manuf act ur er ' s r epr esent at i ve at  t he 
s i t e.   Each maj or  pi ece of  equi pment  shal l  have a name pl at e at t ached t o i t  
i ndi cat i ng char act er i st i cs of  t he equi pment  such as:   name,  capaci t y,  wat t s 
HP,  r pm,  vol t age,  model  or  ser i al  number .   Al so,  each oper at i ng pi ece of  
equi pment  shal l  have a met al  or  pl ast i c t ag,  non- cor r osi ve t ype,  wi t h a 
number ,  name,  or  l et t er  cor r espondi ng t o one gi ven i n a f l ow di agr am 
( i somet r i c dr awi ng)  of  t he pl ant  t o be f ur ni shed by t he manuf act ur er .

3. 10. 5   Pl ant  St ar t - Up

Bef or e al l owi ng any l i qui d t o di schar ge i nt o t he t anks,  al l  t anks,  
chamber s,  channel s,  l aunder s,  pi pi ng and pi eces of  equi pment  shal l  be c l ean 
and f r ee of  any debr i s such as pi eces of  wood,  concr et e or  l eaves.  
Manuf act ur er ' s r epr esent at i ve shal l  be pr esent  at  pl ant  st ar t - up.   The 
Cont r act i ng Of f i cer  wi l l  al so be pr esent  so t hat  he wi l l  become f ami l i ar  
wi t h each pi ece of  equi pment  and i t s pr oper  oper at i on and f unct i on.   The 
manuf act ur er ' s manual  on oper at i on and mai nt enance shal l  be f ol l owed,  st ep 
by st ep,  so t hat  as each pi ece of  equi pment  i s  put  i nt o oper at i on,  t he 
manuf act ur er ' s r epr esent at i ve shal l  expl ai n i n det ai l  i t s  f unct i on.   Once 
t he pl ant  i s  f i l l ed wi t h wat er  or  sewage,  t he f l ow di agr am f ur ni shed shal l  
be f ol l owed and checked out  wi t h t he on- si t e i nspect i on.

The adj ust i ng of  equi pment  shal l  be made as r equi r ed.   The pl ant  shal l  be 
exami ned t o det er mi ne i f  i t  i s  st r uct ur al l y  sound.   Al l  def ect s not ed shal l  
be r epor t ed and cor r ect ed.   I f  no def ect s ar e det ect ed,  t hi s shal l  be 
reported.
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3. 11   WORK I NCLUDED UNDER OTHER SECTI ONS

**************************************************************************
NOTE:   Del et e r ef er ence t o pi l i ng when not  r equi r ed 
f or  pl ant  f oundat i on.   On t he pr oj ect  dr awi ngs,  show:

1.   Type of  pl ant :   ( Ext ended aer at i on,  St ep 
Aer at i on,  or  Compl et e Mi xi ng) .

2.   Desi gn f l ow.

3.   5- day BOD l oadi ng.

4.   Suspended sol i ds l oadi ng.

5.   Whet her  a commi nut or  i s  needed f or  pl ant s 1. 09 
L/ s 25, 000 GPD or  l ess i n s i ze.

6.   Whet her  mechani cal  aer at or  shoul d be al l owed.

7.   Whet her  pl ant  shoul d be concr et e onl y,  st eel  
onl y,  or  ei t her  concr et e or  st eel  at  Cont r act or ' s 
option.

8.   Whet her  pi l i ng i s r equi r ed f or  f oundat i ons.

9.   Whet her  hypochl or i nat or  or  whet her  chl or i nat or  
shoul d be used f or  pl ant s i n4 . 38 t o 6. 57 L/ s 
100, 000 t o 150, 000 GPD r ange.

10.   Whet her  r aw sewage r eci r cul at i on box 
( r eci r cul at i on t o pumpi ng st at i on)  i s  needed.

11.   Whet her  pl ant  i s  t o be of  abovegr ound or  
bel owgr ound const r uct i on.

12.   Sei smi c l oadi ng ( i f  necessar y) .

13.   El ect r i c  power  char act er i st i cs f or  mot or s.

14.   Whet her  aut omat i c oper at i on of  ai r  l i f t  pumps 
shoul d be r equi r ed.

15.   Wi nd l oad and i ce l oad f or  r ot at i ng s l udge 
collector.

16.   Or gani c l oadi ng ( 5- day BOD)  i f  ot her  t han t hat  
gi ven i n t he t ext .

17.   Tot al  suspended sol i ds i f  ot her  t han gi ven i n 
t he t ext .

18.   Si ze of  hypochl or i t e mi xi ng t ank i f  l ar ger  
capaci t y t han 113. 4 L 30 gal l ons i s needed.

19.   Si ze of  hypochl or i t e sol ut i on t ank i f  l ar ger  
capaci t y t han 208 L 55 gal l ons i s  needed.

20.   Whet her ,  f or  ext ended aer at i on t ype pl ant ,  
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event ual  conver s i on t o st ep aer at i on t ype i s 
anticipated.

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

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number s and t i t l es 
i n bl anks bel ow usi ng f or mat  per  UFC 1- 300- 02,  
" Uni f i ed Faci l i t i es Gui de Speci f i cat i ons ( Uf gs)  
For mat  St andar d" .

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

Ear t hwor k not  speci f i ed her ei n i s  i ncl uded under  [ _____] .   Concr et e wor k 
not  speci f i ed her ei n i s i ncl uded under  [ _____] .   [ Pi l i ng i s i ncl uded under  
[ _____] . ]   Fi el d pai nt i ng not  speci f i ed her ei n i s i ncl uded under  [ _____] .   
Pi pi ng and val ves not  speci f i ed her ei n ar e i ncl uded under  [ _____] .   
El ect r i cal  wor k not  speci f i ed her ei n i s i ncl uded under  [ _____] .

3. 12   DELI VERY AND STORAGE

Al l  equi pment  and par t s shal l  be packaged f or  shi pment  t o pr event  br eakage,  
damage or  cause out - of - adj ust ment  cal i br at i on,  r eadi ngs,  or  cont r ol s.  
Mat er i al s del i ver ed t o t he s i t e shal l  be i nspect ed f or  damage and shal l  be 
unl oaded and st or ed wi t h a mi ni mum of  handl i ng.   Onl y st r uct ur al  st eel  
member s,  st eel  pl at es,  boxes,  channel s,  wei r s and baf f l es may be st or ed 
out door s,  of f  t he gr ound,  and under  a weat her t i ght  cover i ng.   Al l  equi pment  
shi pped separ at el y and not  mount ed on t he pl ant  shal l  be st or ed i ndoor s,  
of f  t he f l oor .   The ar ea shal l  be dr y wi t h adequat e vent i l at i on,  f r ee f r om 
dust  or  wat er ,  and shal l  per mi t  easy access f or  i nspect i on and handl i ng.  
Pr ef abr i cat ed st eel  pl ant s shal l  be l i f t ed of f  t he t r uck at  t he s i t e and 
pl aced on t he pr epar ed concr et e s l ab.   Dur i ng i ncl ement  weat her ,  t he 
Cont r act or  shal l  cover  t he pl ant  unt i l  such t i me t hat  an i nspect i on can be 
made of  t he equi pment  del i ver ed t o assess any damage,  i f  any has occur r ed 
i n t r ansi t .   The Cont r act or  shal l  be r esponsi bl e f or  mat er i al  del i ver ed and 
st or ed at  t he s i t e or  ot her  l ocat i on.   Cont r act or  shal l  t ake measur es f or  
secur i t y of  t he equi pment  and i t  wi l l  be t he hi s sol e r esponsi bi l i t y  up t o 
t he t i me of  accept ance of  t he pl ant  by t he Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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