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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  s l udge col l ect i ng equi pment .

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
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Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ALUMI NUM ASSOCI ATI ON ( AA)

AA ANSI  H35. 2M ( 2017)  Di mensi onal  Tol er ances f or  Al umi num 
Mi l l  Pr oduct s

AA H35. 1/ 35. 1M ( 2017)  Amer i can Nat i onal  St andar d Al l oy 
and Temper  Desi gnat i on Syst ems f or  Al umi num

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

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

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

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

ANSI / AGMA 6034 ( 1992B;  R 2010)  Pr act i ce f or  Encl osed 
Cyl i ndr i cal  Wor mgear  Speed Reducer s and 
Gear mot or s

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B31. 1 ( 2022)  Power  Pi pi ng

ASME BPVC SEC I X ( 2017;  Er r at a 2018)  BPVC Sect i on 
I X- Wel di ng,  Br azi ng and Fusi ng 
Qual i f i cat i ons

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A47/ A47M ( 1999;  R 2022;  E 2022)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

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

ASTM A53/ A53M ( 2022)  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,  

SECTI ON 46 71 16  Page 5



Wel ded and Seaml ess

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

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

ASTM A307 ( 2021)  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 A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A354 ( 2017;  E 2017;  E 2018)  St andar d 
Speci f i cat i on f or  Quenched and Temper ed 
Al l oy St eel  Bol t s,  St uds,  and Ot her  
Ext er nal l y Thr eaded Fast ener s

ASTM B429/ B429M ( 2010;  E 2012)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Ext r uded St r uct ur al  Pi pe 
and Tube

ASTM B632/ B632M ( 2008)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Rol l ed Tr ead Pl at e

ASTM D256 ( 2010;  R 2018)  St andar d Test  Met hods f or  
Det er mi ni ng t he I zod Pendul um I mpact  
Resi st ance of  Pl ast i cs

ASTM D570 ( 1998;  E 2010;  R 2010)  St andar d Test  
Met hod f or  Wat er  Absor pt i on of  Pl ast i cs

ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D790 ( 2017)  St andar d Test  Met hods f or  Fl exur al  
Pr oper t i es of  Unr ei nf or ced and Rei nf or ced 
Pl ast i cs and El ect r i cal  I nsul at i ng 
Mat er i al s

ASTM D2047 ( 2017)  St andar d Test  Met hod f or  St at i c 
Coef f i c i ent  of  Fr i ct i on of  Pol i sh- Coat ed 
Fl oor  Sur f aces as Measur ed by t he James 
Machi ne

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NAAMM MBG 532 ( 2019)  Heavy Dut y Met al  Bar  Gr at i ng Manual
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2020)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 1 ( 2022)  St andar d f or  I ndust r i al  Cont r ol  and 
Syst ems:  Gener al  Requi r ement s

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es ( 2015)  Rul es f or  t he Measur ement  & 
I nspect i on of  Har dwood & Cypr ess

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

1. 2   SUBMI TTALS

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

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

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I nst al l at i on

SD- 03 Pr oduct  Dat a

Sl udge Col l ect or s f or  Rect angul ar  Tanks

Col l ect or s f or  Ci r cul ar  and Squar e Tanks

Spar e Par t s

Fr amed I nst r uct i ons

Qual i f i cat i ons

SD- 06 Test  Repor t s

Test i ng

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

Oper at i ng and Mai nt enance Manual s;  G[ ,  [ _____] ]

  [ Si x]  [ _____]  [ har d]  [ opt i cal  di sc]  copi es of  oper at i on and 
[ s i x]  [ _____]  copi es of  mai nt enance manual s f or  t he equi pment  
f ur ni shed.   One compl et e set  pr i or  t o per f or mance t est i ng and t he 
r emai nder  upon accept ance.

1. 3   QUALI FI CATI ONS

Qual i f y pr ocedur es and wel der s i n accor dance wi t h t he code under  whi ch t he 
wel di ng i s speci f i ed t o be accompl i shed.   Submi t  qual i f i ed pr ocedur es and 
l i s t  of  names and i dent i f i cat i on symbol s of  qual i f i ed wel der s and wel di ng 
oper at or s,  pr i or  t o wel di ng oper at i ons.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

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

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

2. 1. 1   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and 
t hat  essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  
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l east  2 year s pr i or  t o bi d openi ng.   Pr ovi de equi pment  suppor t ed by a 
ser vi ce or gani zat i on t hat  i s,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  
r easonabl y conveni ent  t o t he s i t e.

2. 1. 2   Namepl at es

Pr ovi de each maj or  i t em of  equi pment  wi t h t he manuf act ur er ' s name,  
addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  i f  
appl i cabl e on a pl at e secur ed t o t he i t em of  equi pment .

2. 1. 3   Speci al  Tool s

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

2. 1. 4   Spar e Par t s

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  t he r el at ed submi t t al s and not  l at er  t han 
[ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   I ncl ude i n t he 
dat a a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and 
sour ce of  suppl y.

2. 2   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St eel  component s ar e of t en speci f i ed 
gal vani zed wher e not  submer ged or  i nt er mi t t ent l y 
wet t ed t o mi ni mi ze pai nt i ng and pai nt  mai nt enance.

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

2. 2. 1   St eel  Pl at es,  Shapes,  and Bar s

Pr ovi de st eel  pl at es,  shapes,  and bar s t hat  ar e ASTM A36/ A36M,  mi ni mum 6 mm
 1/ 4 i nch t hi ckness unl ess ot her wi se speci f i ed.

2. 2. 2   Mal l eabl e I r on

Pr ovi de mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M.

2. 2. 3   I r on Cast i ngs

Pr ovi de i r on cast i ngs conf or mi ng t o ASTM A48/ A48M.

2. 2. 4   Al umi num f or  St r uct ur al  and Rol l ed Shapes

Pr ovi de al umi num f or  st r uct ur al  and r ol l ed shapes conf or mi ng t o 
AA H35. 1/ 35. 1M,  al l oy 6061- T6,  and AA ANSI  H35. 2M.

2. 2. 5   Al umi num f or  Ext r uded Shapes

Pr ovi de al umi num f or  ext r uded shapes conf or mi ng t o AA H35. 1/ 35. 1M,  al l oy 
6063- T6.

2. 2. 6   Hi gh St r engt h Bol t s

Pr ovi de hi gh st r engt h bol t s conf or mi ng t o ASTM A325M ASTM A325 wi t h 
sui t abl e nut s and washer s conf or mi ng t o ASTM A354;  gal vani zed,  
ASTM A153/ A153M.
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2. 2. 7   Anchor  Bol t s

Pr ovi de anchor  bol t s conf or mi ng t o ASTM A307;  gal vani zed,  ASTM A153/ A153M.

2. 2. 8   Fi ber gl ass Rei nf or ced Pol yest er  Pl ast i c ( FRP)

2. 2. 8. 1   Mol ded FRP

Fi ber gl ass r ei nf or ced pol yest er  pl ast i c must  be 6 mm 1/ 4 i nch t hi ck and 
mol ded by t he mat ched di e met hod t o pr oduce uni f or m,  smoot h sur f aces.   
Thr ough t he use of  " l ow pr of i l e"  r esi n syst ems,  ensur e al l  sur f aces ar e 
smoot h,  r esi n r i ch,  f r ee of  voi ds and por osi t y,  wi t hout  dr y spot s,  cr azes,  
or  unr ei nf or ced ar eas,  and pr ovi de f or  i ncr eased cor r osi on r esi st ance and 
weat her i ng.

2. 2. 8. 2   FRP Lami nat e

Pr ovi de l ami nat e wi t h a gl ass cont ent  of  30 pl us or  mi nus 2 per cent  usi ng 
Type " E"  gl ass wi t h chr ome or  s i l ane f i ni sh.   Pr ovi de powder ed 
r ei nf or cement s consi st i ng of  47. 5 pl us or  mi nus 1 per cent  of  r esi n 
mi xt ur e.   Use r esi n mi xt ur e of  t he " l ow pr of i l e"  t ype.   Ensur e f i nal  
l ami nat e t hi ckness i s wi t hi n pl us or  mi nus 10 per cent  of  t he speci f i ed 
t hi ckness.

2. 2. 8. 3   Physi cal  Pr oper t i es

Physi cal  pr oper t i es of  f i ber gl ass r ei nf or ced pol yest er  pl ast i c ar e as 
f ol l ows:

a.   Mi ni mum Tensi l e St r engt h:   96. 5 MPa 14, 000 psi conf or mi ng t o ASTM D638.

b.   Mi ni mum Fl exur al  St r engt h:   172. 4 MPa 25, 000 psi conf or mi ng t o ASTM D790.

c.   Mi ni mum Fl exur al  Modul us:   0. 9 by 10 t o t he s i xt h power  conf or mi ng t o 
ASTM D790.

d.   Mi ni mum I mpact ,  Not ches,  I zod:   720 Joul es/ met er  13. 5 f t - l b per  i nch 
conf or mi ng t o ASTM D256,  Met hod A.

e.   Maxi mum Aver age Coef f i c i ent  of  Ther mal  Expansi on:   29 by 10 t o t he 
negat i ve s i xt h power  mm per  mm,  per  degr ee K 16 by 10 t o t he negat i ve 
s i xt h power  i nch per  i nch,  per  degr ee F.

f .   Maxi mum Wat er  Absor pt i on:   0. 02 per cent  i n 24 hour s conf or mi ng t o 
ASTM D570.

2. 2. 8. 4   Resi n Seal i ng

Wher e pl at es of  nonst andar d l engt h or  mount i ng hol e conf i gur at i on ar e 
r equi r ed,  r esi n seal  machi ned or  cut  edges.

2. 3   HANDRAI LS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Handr ai l s speci f i ed ar e t he ut i l i t ar i an 
t ype.   Dr awi ngs wi l l  show desi gn r equi r ement s,  
l ocat i ons,  and gener al  conf i gur at i on of  r ai l i ng.   
Wher e r ai l i ng i s t o be f abr i cat ed of  mat er i al  ot her  
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t han pi pe,  t hi s par agr aph must  be r ewr i t t en f or  t ype 
chosen and t he dr awi ngs must  show conf i gur at i on and 
desi gn r equi r ement  f or  t ype of  r ai l i ng sel ect ed.

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

Pr ovi de handr ai l s t hat  ar e 1065 mm 42 i nches hi gh wi t h t wo hor i zont al  
r ai l s .   Fabr i cat e handr ai l s of  Schedul e 40 [ gal vani zed]  st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M or  Schedul e 40 [ mi l l  f i ni shed]  [ anodi zed]  
al umi num pi pe conf or mi ng t o ASTM B429/ B429M.   Pr ovi de pi pe si ze of  [ 40]  
[ 50]  mm [ 1- 1/ 2]  [ 2]  i nch NPS.   To maxi mi ze ext ent  pr act i cabl e,  shop 
f abr i cat e r ai l i ng.   Pr ovi de r i gi d j oi nt s consi st i ng of  f l ush- f i ni shed 
wel ded assembl y.   Rei nf or ce j oi nt s wi t h t i ght  f i t t i ng i nt er i or  s l eeves and 
assembl e by wel di ng r ai l s and post s t o f l ush- t ype f i t t i ngs,  or  by mi t er i ng 
and wel di ng j oi ni ng r ai l s t o post s.   Locat e expansi on j oi nt s at  l engt hs of  
r ai l s  as r ecommended by t he manuf act ur er .   Pr ovi de i nner - s l eeved sl i p 
j oi nt  t ype expansi on j oi nt s wi t h one end of  t he s l eeve secur ed t o t he 
r ai l i ng.   Locat e expansi on j oi nt s and spl i ces near  t he i nt er sect i on of  
r ai l s  and post s.   Make bends i n r ai l i ng smoot h and i n a manner  t hat  wi l l  
not  cr ush or  def or m t he r ai l i ng.   Gr i nd al l  wel ds smoot h and ensur e 
r ai l i ngs ar e f r ee of  bur r s and shar p cor ner s and edges.   Removabl e 
sect i ons must  be as i ndi cat ed.

2. 4   FLOOR GRATI NG AND FRAMES

Desi gn [ car bon st eel ]  [ al umi num]  [ st ai nl ess st eel ]  gr at i ng i n accor dance 
wi t h [ NAAMM MBG 531 ]  [ NAAMM MBG 532]  t o meet  t he i ndi cat ed l oad 
r equi r ement s.   Band edges wi t h bar s 6 mm 1/ 4 i nch l ess i n hei ght  t han 
bear i ng bar s f or  gr at i ng s i zes above 19 mm 3/ 4 i nch.   Make bandi ng bar s 
f l ush wi t h t he t op of  bear i ng gr at i ng.   Pr ovi de f r ames of  wel ded st eel  
const r uct i on f i ni shed t o mat ch t he gr at i ng.   [ Gal vani ze f l oor  gr at i ngs and 
f r ames af t er  f abr i cat i on. ]

2. 5   FLOOR PLATES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f i c  pat t er n shoul d not  be i ndi cat ed 
unl ess r equi r ed f or  mat chi ng pur poses or  t o meet  
desi gn r equi r ement s.

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

Pr ovi de al umi num f l oor  pl at es i n conf or mance wi t h ASTM B632/ B632M.   
Pr ovi de ot her  al umi num f l oor  pl at es consi st i ng of  6 mm 1/ 4 i nch t hi ck,  
[ r ai sed t hr ead st eel ]  [ pat t er n i ndi cat ed]  [ gal vani zed]  [ s l i p- r esi st ant ,  
car bon st eel  conf or mi ng wi t h ASTM A283/ A283M havi ng a mi ni mum st at i c 
coef f i c i ent  of  f r i c t i on of  0. 50 when t est ed i n accor dance wi t h ASTM D2047.   
Ensur e wear i ng sur f ace i s al umi num oxi de or  s i l i con car bi de] .

2. 6   LUMBER

Pr ovi de Red Cypr ess conf or mi ng t o NHLA Rul es,  c l ear ,  S4S f i ni sh.   Pr ovi de 
Redwood conf or mi ng t o RI S Gr ade Use,  c l ear  al l  hear t ,  S4S f i ni sh.

2. 7   MOTORS

Pr ovi de mot or s  conf or mi ng t o NEMA MG 1.
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2. 8   COLLECTORS FOR CI RCULAR AND SQUARE TANKS

2. 8. 1   Dr i ve Uni t

Pr ovi de dr i ve uni t  consi st i ng of  a gear  r educer  and mot or ,  di r ect  or  
f l exi bl e coupl ed.   Pr ovi de dr i ve uni t  wi t h a [ cast  i r on housi ng]  [ or ]  
[ f abr i cat ed st eel  housi ng wi t h i nt egr al  har dened st eel  r aceway]  and 
desi gned i n compl i ance wi t h ABMA 9 and ABMA 11,  ANSI / AGMA 2001 and 
ANSI / AGMA 6034.   Base t he cont i nuous t or que r at i ng of  t he spur  gear  
assembl y upon t he smal l er  of  t he val ues devel oped by ANSI / AGMA 2001 and 
consi der  as t he r at ed t or que capaci t y t he ent i r e gear  wi l l  devel op 
cont i nuousl y over  a 20- year  per i od.   Rat e dr i ve uni t  as f ol l ows:

Appr oxi mat e Rot at i onal  Speed [ _____]  r pm

Cont i nuous Oper at i ng Tor que [ _____]  N- m f t - l b

Al ar m Tor que [ _____]  N- m f t - l b

Shut - of f  Tor que [ _____]  N- m f t - l b

Moment ar y Peak Tor que [ _____]  N- m f t - l b

2. 8. 2   Br i dge Suppor t ed Dr i ve

The r educt i on uni t  must  be one of  t he f ol l owi ng t ypes:

2. 8. 2. 1   Pr i mar y Wor m Gear  Type

A uni t  consi st i ng of  a pr i mar y wor m gear  speed r educer  coupl ed wi t h a 
f i nal  r educt i on gear .   Mount  t he f i nal  gear  on a bal l  bear i ng assembl y 
wi t h t he bal l s r unni ng i n r epl aceabl e har dened al l oy st eel  r aces.   Ensur e 
al l  bear i ngs f or  t hi s t ype of  uni t  ar e ant i f r i c t i on t ype and r un i n an oi l  
bat h.   Ensur e r educt i on uni t  has housi ngs ef f ect i vel y seal ed agai nst  
cont ami nant s.   Pr ovi de an oi l  f i l l i ng and l evel  check pi pe.

2. 8. 2. 2   Chai n and Spr ocket  Dr i ve Type

A uni t  consi st i ng of  a chai n and spr ocket  dr i ve,  connect ed t o a wor m and 
wor m gear  f i nal  r educt i on uni t .   Al l  bear i ngs f or  t hi s t ype uni t  must  be 
t aper ed r ol l er  t ype.

2. 8. 3   Br i dge Suppor t ed Dr i ve Tor que Tube

Bol t  a st eel  t or que t ube t o t he f i nal  r educt i on gear  t o suppor t  and r ot at e 
t he s l udge col l ect i on ar ms.

2. 8. 4   Cent er  Pi er - Suppor t ed Dr i ve Reduct i on Uni t

Pr ovi de t he hel i cal  or  wor m gear  t ype pr i mar y speed r educer ,  coupl ed t o 
t he i nt er medi at e speed r educer  di r ect l y or  by a st andar d st eel  r ol l er  
chai n and st eel  spr ocket s.   Pr ot ect  chai n and spr ocket s by chai n guar ds.   
The i nt er medi at e speed r educer  consi st s of  a wor m and wor m gear  or  
pl anet ar y gear ,  keyed t o a shaf t  whi ch dr i ves t he i nt er nal  spur  gear .   
Ensur e t he f i nal  speed r educer  i s a spur  gear  desi gned t o wi t hst and t he 
maxi mum t or que l oads i mposed on t he cl ar i f i er  mechani sm.  Pr ovi de 
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ant i f r i c t i on t ype bear i ngs.   Run bear i ngs i n cast  i r on uni t s i n 
r epl aceabl e har dened al l oy st eel  r aces.   Run al l  gear s i n an oi l  bat h.   
Pr ovi de oi l  seal s and oi l  f i l l ,  dr ai n,  and l evel  check syst ems.   Lubr i cat e 
chai ns as r ecommended by t he manuf act ur er .   Pr ovi de a dr i ve cage,  wi t h 
pr ovi s i on t o connect  t o t he f i nal  r educt i on uni t .   Fabr i cat e dr i ve cage 
f r om st r uct ur al  st eel  member s and desi gn t o wi t hst and t he moment ar y peak 
t or que of  t he col l ect or  wi t hout  per manent  def or mat i on of  t he member s.   The 
dr i ve cage must  have pr ovi s i on f or  at t achment  of  s l udge r emoval  ar ms.

2. 8. 5   El ect r i c Mot or

Pr ovi de mot or  t hat  oper at es on [ _____]  vol t s ac,  [ _____]  phase,  60 Hz and 
i s t ot al l y encl osed f an cool ed wi t h a mi ni mum [ 1. 15]  [ _____]  ser vi ce 
f act or .   Equi pment  vendor  must  s i ze mot or  t o be of  suf f i c i ent  s i ze f or  
dut y t o be per f or med and do not  exceed f ul l  l oad r at i ng under  t he most  
sever e condi t i ons expect ed.   Make necessar y adj ust ment s t o wi r i ng,  
di sconnect  devi ces,  and br anch ci r cui t  pr ot ect i on t o accommodat e equi pment  
act ual l y i nst al l ed.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age 
st ar t er  conf or mi ng t o NEMA I CS 1.   The st ar t er  must  be i n weat her pr oof  
cast  met al  encl osur e.   Pr ovi de a separ at e pol e wi t h manual l y r eset  
t her mal - over l oad pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s 
i n st ar t er  cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

2. 8. 6   Over l oad Pr ot ect i on

Pr ovi de dr i ve uni t  wi t h an over l oad pr ot ect i on syst em,  encl osed i n a 
weat her pr oof  housi ng.   The syst em must  consi st  of  t wo mi cr o- swi t ches 
act uat ed by t he movement  of  t he wor m shaf t  i n t he wor m gear  housi ng.   
Adj ust  swi t ches t o sound an al ar m when t he t or que r eaches [ 120]  [ _____]  
per cent  of  t he cont i nuous oper at i ng t or que and t o st op t he dr i ve mot or  
when t he t or que l oad r eaches [ 140]  [ _____]  per cent  of  t he cont i nuous 
oper at i ng t or que.   Vi sual l y i ndi cat e over l oad poi nt s.   Pr ovi de a shear  pi n 
assembl y t o ser ve as back- up over l oad pr ot ect i on and set  t o f ai l  at  [ 160 
t o 180]  [ _____]  per cent  of  cont i nuous oper at i ng t or que.

2. 8. 7   I nf l uent

2. 8. 7. 1   Si phon Feed I nf l uent / Suppor t  Col umn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si phon f eed i nf l uent  i s most  commonl y 
associ at ed wi t h cent er  pi er  suppor t ed mechani sms.

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

Pr ovi de a combi nat i on i nf l uent  and suppor t  col umn t o suppor t  t he dr i ve,  
col l ect or  mechani sm,  and access br i dge and t o ser ve as t he cent er  i nf l uent  
pi pe.   Fabr i cat e col umn f r om st eel  pl at e and anchor  t o t he concr et e.   The 
col umn must  be a mi ni mum of  [ _____]  mm f eet - i nches i n di amet er  and have a 
ser i es of  openi ngs near  t he upper  end t o di r ect  f l ow i nt o t he i nf l uent  
f eedwel l  at  l ow vel oci t y.

2. 8. 7. 2   Si phon Feed I nf l uent  Feedwel l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use 76 mm per  second 0. 25 f ps f or  pr i mar y 
col l ect or s and 46 mm per  second 0. 15 f ps f or  
secondar y col l ect or s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Fabr i cat e t he i nf l uent  f eedwel l  f r om st eel  pl at e sect i ons wi t h bol t ed 
connect i ons and suppor t  f r om t he cent er  cage.   Ensur e t he f eedwel l  i s  of  
adequat e s i ze and desi gn t o di f f use t he f l ow i nt o t he t ank.   Desi gn 
f eedwel l  such t hat  t he f l ow- t hr ough vel oci t y does not  exceed [ 46]  [ 76]  
mm/ second [ 0. 15]  [ 0. 25]  f ps at  maxi mum f l ow.   Pr ovi de baf f l ed por t s at  t he 
wat er  sur f ace i n t he f eedwel l  t o per mi t  t he escape of  scum.

2. 8. 7. 3   Si de Feed I nf l uent  Feedwel l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Si de f eed i nf l uent  i s most  commonl y 
associ at ed wi t h br i dge suppor t ed mechani sms.

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

Fabr i cat e t he i nf l uent  f eedwel l  f r om st eel  pl at e wi t h necessar y st i f f eni ng 
member s.   Suppor t  t he f eedwel l  by st r uct ur al  st eel  member s whi ch span t he 
t ank and ar e at t ached t o br acket s mount ed on t he t ank wal l  above desi gn 
wat er  l evel .   Desi gn f eedwel l  t o di f f use t he f l ow i nt o t he t ank and wi t h 
baf f l ed por t s at  t he wat er  sur f ace t o per mi t  t he escape of  scum.   Pr ovi de 
a f l anged pi pe connect i on and an i nf l uent  pi pe f r om t he t ank si de.

2. 8. 7. 4   I nf l uent  Feedwel l  f or  Thi ckener s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ener gy di ssi pat i ng f eedwel l s may not  be 
r equi r ed f or  al l  t hi ckener s.

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

Far i cat e t he i nf l uent  f eedwel l  f r om st eel  pl at e wi t h necessar y st i f f eni ng 
member s.   Ensur e f eedwel l  i s  of  ener gy di ssi pat i ng desi gn havi ng 3 
i nt er nal  per i pher al  hor i zont al  shel ves wi t h t angent i al  i nl et  duct s t o 
pr ovi de count er f l ows of  i nf l uent  whi ch shear  on each ot her  as t hey ar e 
di spl aced i nwar d beyond t he shel ves.   Suppor t  t he f eedwel l  by st r uct ur al  
st eel  member s whi ch span t he t ank and ar e at t ached t o br acket s mount ed on 
t he t ank wal l .   Pr ovi de a f l anged pi pe nozzl e and i nf l uent  pi pe f r om t he 
t ank si de.   Pr ovi de a c l eanout  at  t he poi nt  wher e t he f l ow spl i t s pr i or  t o 
ent er i ng t he i nf l uent  f eedwel l .

2. 8. 7. 5   Per i pher al  Feed I nf l uent

Pr ovi de per i pher al  f eed syst em consi st i ng of  an i nf l uent  channel  and 
ei t her  an or i f i ce and baf f l e syst em or  a downcomer  pi pe syst em.   Const r uct  
i nf l uent  channel  of  [ concr et e]  [ st eel  pl at e]  at  t he per i pher y of  t he t ank 
and i n conj unct i on wi t h t he ef f l uent  channel .   Desi gn i nf l uent  and 
ef f l uent  channel s f or  pr oper  f l ow di st r i but i on and col l ect i on.   The 
or i f i ce and baf f l e syst em must  consi st  of  or i f i ce openi ngs i n t he f l oor  of  
t he i nf l uent  channel ,  a st eel  pl at e or i f i ce baf f l e f or  each or i f i ce,  and a 
st eel  pl at e i nf l uent  ski r t  t o pr event  shor t  c i r cui t i ng.   Use or i f i ce 
di mensi ons and spaci ng as det er mi ned by t he manuf act ur er  f or  even f l ow 
di st r i but i on.   The or i f i ce baf f l es must  cont ai n no r est r i ct i on l ess t han 
t he di amet er  of  t he or i f i ce or  gr eat er  t han t he or i f i ce di amet er  pl us 25 mm
 1 i nch.   Ext end t he i nf l uent  ski r t  1. 5 m 5 f eet  bel ow t he wat er  sur f ace or
 300 mm 1 f oot  bel ow t he i nf l uent  channel  bot t om,  whi chever  i s gr eat er .   
Pr ovi de suf f i c i ent  c l ear ance bet ween t he bot t om of  t he i nf l uent  ski r t  and 
t he t ank f l oor  t o per mi t  oper at i on of  t he col l ect or  mechani sm.   Pr ovi de 
downcomer  pi pe syst em consi st i ng of  st eel  dr op pi pes spaced evenl y ar ound 
t he i nf l uent  channel .   The bot t om of  t he dr op pi pe must  have a f i ber gl ass 
90 degr ee bend and f l ar ed di schar ge nozzl e or i ent ed t owar d t he cent er  of  
t he t ank.

SECTI ON 46 71 16  Page 14



2. 8. 8   Scr aper  Sl udge Removal

Pr ovi de uni t  consi st i ng of  [ one]  [ t wo]  [ _____]  st r uct ur al  st eel  scr aper  
ar ms,  equi pped wi t h bl ades or  scr aper s desi gned t o move set t l ed s l udge t o 
a hopper  at  t he cent er  of  t he t ank.   Pr ovi de adj ust abl e [ spr i ng br ass]  
[ PVC]  [ gal vani zed st eel ]  squeegees f or  each scr aper  bl ade.   Ensur e 
squeegees pr oj ect  40 mm 1- 1/ 2 i nches bel ow t he scr aper  bl ade and ar e 
adj ust abl y secur ed by [ br ass]  [ or ]  [ st ai nl ess st eel ]  bol t s and nut s.

2. 8. 9   Hydr aul i c Sl udge Removal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Hydr aul i c s l udge r emoval  i s  most  commonl y 
associ at ed wi t h act i vat ed sl udge syst ems.

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

Accompl i sh hydr aul i c s l udge r emoval  by t he use of  t he header  and mani f ol d 
syst em or  t he upt ake pi pe syst em.

2. 8. 9. 1   Header

Desi gn header  t o cont i nuousl y r emove t he r equi r ed pr opor t i onal  set t l ed 
sol i ds vol ume t o ef f ect  uni f or m wi t hdr awal  over  t he ent i r e t ank di amet er ,  
col l ect i ng l ar ger  vol umes of  s l udge at  gr eat er  di st ances f r om t he t ank 
cent er .   Col l ect  t he s l udge f r om t he t ank bot t om and t r ansmi t  i t  t hr ough 
t he header  t o t he mani f ol d,  r emoval  bei ng accompl i shed by hydr ost at i c 
pr essur e.   Maxi mum per i pher al  speed of  t he header  i s not  al l owed t o exceed 
[ 0. 061]  [ _____]  met er s/ second [ 12]  [ _____]  f pm and maxi mum al l owabl e head 
l oss f r om t he cl ar i f i er  wat er  l evel  t o t he s l udge pi pe connect i on at  t he 
pi er  bot t om i s [ _____]  mm f eet .   Pr ovi de header  t hat  i s  f abr i cat ed f r om 
st eel  pl at e,  r ect angul ar ,  and var i es i n s i ze f r om a mi ni mum at  t he out er  
end t o a maxi mum at  t he cent er  of  t he t ank.   St epped and const ant  cr oss 
sect i onal  ar ea t ype header s ar e not  accept abl e.   The header  must  be 
par al l el  t o t he t ank bot t om,  and mount  t he l ongi t udi nal  cr oss sect i onal  
axi s at  an angl e of  45 degr ees t o pr ovi de a peaked t op.   Ext end t he 
l eadi ng edge of  t he header  downwar d 50 mm 2 i nches t o pr ovi de an 
equal i z i ng vane as an i nt egr al  par t  of  t he header  and t o di r ect  t he s l udge 
i nt o t he ar ea of  i nf l uence of  t he or i f i ce.   Pr ovi de a 3. 175 mm 10 gauge 
st eel  scr aper  wi t h a neopr ene bl ade t o c l ean t he t ank bot t om ar ound t he 
mani f ol d and di r ect  t he s l udge t o t he f i r st  or i f i ce.   Space i nl et  or i f i ces 
al ong t he l engt h of  t he header  such t hat  i n a s i ngl e r evol ut i on t he header  
wi l l  c l ean t he ent i r e t ank bot t om.   Maxi mum or i f i ce spaci ng i s [ 775]  
[ _____]  mm [ 30]  [ _____]  i nches.   Dr i l l  or i f i ces accur at el y i n t he header .   
Suppor t  t he header  f r om t he cent er  cage by st eel  t i e- bar s wi t h 
t ur nbuckl es,  c l evi ses,  and l ocknut s.   The suppor t  syst em must  hol d t he 
header  i n al i gnment  bot h hor i zont al l y and ver t i cal l y.   Pr ovi de a sui t abl e 
count er wei ght  t o count er bal ance t he header .

2. 8. 9. 2   Mani f ol d

Fabr i cat e t he s l udge col l ect i on mani f ol d f r om st eel  pl at e.   Pr ovi de t wo 
seal s t o ensur e t hat  t he s l udge ent er s t he mani f ol d onl y t hr ough t he 
header s.   Anchor  t he bot t om pl at e t o t he t ank bot t om,  al i gn,  and gr out  i n 
pl ace.

2. 8. 10   Upt ake Pi pe Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Pr ovi de suf f i c i ent  quant i t y of  nozzl es f or  a 
maxi mum of  1 t o 1. 5 met er  3 t o 5 f oot  spaci ng.

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

Pr ovi de syst em consi st i ng of  a s l udge di schar ge col umn wi t hi n t he i nf l uent  
col umn;  [ t wo]  [ _____]  t r uss- t ype sl udge col l ect i on ar ms,  suppor t ed f r om 
and dr i ven by t he dr i ve cage;  V- pl ow bl ades and squeegees at t ached t o t he 
s l udge col l ect i on ar ms;  a mi ni mum of  [ _____]  suct i on nozzl es per  ar m,  
suppor t ed by t he s l udge col l ect i on ar ms,  and pi pi ng t o a s i t ewel l ;  and 
ei t her  s l udge cont r ol  boxes or  var i abl e or i f i ce s l i p t ubes i nsi de t he 
si t ewel l .

a.   Fabr i cat e s l udge di schar ge col umn f r om st eel  pl at e and ext end f r om t he 
sl udge si t ewel l  t o t he bot t om of  t he st at i onar y i nf l uent  col umn wher e 
i t  connect s t o t he s l udge di schar ge pi pe under  t he t ank bot t om.

b.   Pr ovi de sl udge col l ect i on ar ms of  wel ded t r uss const r uct i on r equi r i ng 
no t i e r ods f or  suppor t .   Pr ovi de V- pl ow bl ades wi t h [ spr i ng br ass]  
[ _____]  squeegees wi t h [ br ass]  [ _____]  f ast ener s.   Ensur e t he bl ades 
compl et el y r ake t he bot t om [ t wi ce]  [ _____]  per  r evol ut i on.

c.   Pr ovi de suct i on nozzl es t hat  ar e a mi ni mum of  [ _____]  mm i nches i n 
di amet er .   Pr ovi de Schedul e 80 PVC suct i on pi pi ng si zed f or  a f l ow 
vel oci t y no l ess t han 0. 16 met er s/ second 0. 5 f ps at  mi ni mum f l ow t o 
pr ohi bi t  sol i ds set t l i ng i n t he pi pi ng.   Pr ovi de Type 304 st ai nl ess 
st eel  or  Schedul e 80 PVC f i t t i ngs wi t h bel l - t ype ends wi t h O- r i ng 
seal s.

d.   Pr ovi de si t ewel l  appr oxi mat el y [ _____]  mm f eet  squar e by [ _____]  mm 
f eet  deep,  f abr i cat ed f r om st eel  pl at e,  and cont ai ni ng ei t her  s l udge 
cont r ol  boxes or  var i abl e or i f i ce s l i p t ubes.   Pr ovi de a neopr ene seal  
bet ween t he si t ewel l  and i nf l uent  col umn.   Ensur e s l udge cont r ol  boxes 
ar e i nt egr al  wi t h t he s i t ewel l .   Cont r ol  s l udge bei ng wi t hdr awn f r om 
each sect i on of  t he ar m by a submer ged or i f i ce s l udge cont r ol  box t o 
al l ow paci ng of  t he r ecycl ed r at e.   Each box must  have a manual l y 
cont r ol l ed PVC gat e val ve wi t h posi t i oni ng st em and posi t i on 
i ndi cat or .   Pr ovi de var i abl e or i f i ce s l i p t ubes of  st eel  or  PVC pi pe 
const r uct i on t hat  per mi t  t hr ot t l i ng of  i ndi v i dual  s l udge l i nes by 
r ot at i ng t he s l i p t ubes.

e.   I nduce sl udge f l ow by means of  hydr aul i c head di f f er ent i al  bet ween t he 
t ank wat er  l evel  and t he sl udge cont r ol  boxes or  var i abl e or i f i ce s l i p 
t ubes at  a head of  [ _____]  mm f eet .   The t ot al  s l udge dr awof f  must  be 
dependent  on and cont r ol l ed sol el y by t he pumpi ng r at e f r om out si de 
t he mechani sm.

2. 8. 11   Cor ner  Scr aper s f or  Squar e Tanks

Pr ovi de a cor ner  bl ade on [ one]  [ each]  s l udge scr aper  ar m.   Cor ner  scr aper  
bl ades consi st  of  a st r ai ght  bl ade at t ached t o t wo hor i zont al  member s 
mount ed on t he mai n scr aper  ar m.   Pi vot  t he scr aper  mechani sm on speci al  
under wat er  bear i ngs and act uat e by a count er wei ght  or  spr i ng t o keep t he 
end of  t he ar m i n cont act  wi t h t he s i de of  t he t ank.   Pr ovi de st eel  gui de 
pl at es f or  t he t ank cor ner s t o di r ect  t he pat h of  t he cor ner  bl ades.   
Pr ovi de a car r i er  wheel  on t he out er  end of  each cor ner  bl ade.   Pr ovi de 
spr i ngs,  cabl e,  and chai n composed of  st ai nl ess st eel ,  gal vani zed st eel ,  
or  ot her  cor r osi on- r esi st ant  mat er i al .
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2. 8. 12   Scum Removal  f or  Tank Wat er  Sur f ace

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  dual  ski mmer  ar ms and wi de scum 
beach/ box i mpr oves scum r emoval  per f or mance.

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

Scum r emoval   consi st s of  a [ s i ngl e]  [ dual ]  ski mmi ng devi ce,  a scum 
baf f l e,  and [ one]  [ t wo]  ski mmer  bl ade r amp( s)  and scum box( es) .

a.   Sweep t he wat er  sur f ace of  t he t ank and aut omat i cal l y move t he scum up 
t he ski mmer  bl ade r amp and i nt o t he scum box.   Suppor t  ski mmi ng 
devi ces by st r uct ur al  st eel  member s at t ached t o t he [ s l udge col l ect i on 
ar ms and count er wei ght ]  [ t or que t ube] .   Do not  r el y on t he scum baf f l e 
f or  suppor t .   Pr ovi de neopr ene scum scr aper  bl ade.

b.   Fabr i cat e scum baf f l e f r om [ st eel  pl at e]  [ or ]  [ f i ber gl ass r ei nf or ced 
pol yest er  pl ast i c] .   [ Pr ovi de f i ber gl ass scum baf f l e pl at es i n 
st andar d l engt hs not  t o exceed 3600 mm 12 f eet ] .   Const r uct  
connect i ons bet ween baf f l e sect i ons i n a manner  t hat  wi l l  not  
i nt er f er e wi t h smoot h cont act  of  t he ski mmer .   Pr ovi de al l  suppor t s 
and connect or s r equi r ed f or  a compl et e i nst al l at i on.

c.   Pr ovi de scum boxes of  t he di mensi ons i ndi cat ed and f abr i cat ed f r om 
st eel  pl at e.   Pr ovi de assembl y wi t h a scum sump,  ver t i cal  st eel  s i des,  
and a s l opi ng ski mmer  bl ade r amp.   Pr ovi de a f l exi bl e connect or  
bet ween t he scum out l et  pi pi ng and t he t ank wal l .   [ Pr ovi de an 
aut omat i c f l ushi ng devi ce,  whi ch wi l l  open as t he scr aper  passes. ]

2. 8. 13   I nf l uent  Channel  Scum Removal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nf l uent  channel  scum r emoval  i s  r equi r ed 
onl y on per i pher al  f eed col l ect or s.   Del et e t he 
i nappl i cabl e syst em.

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

I n addi t i on t o t he t ank wat er  sur f ace scum r emoval ,  pr ovi de a syst em f or  
r emoval  of  scum f r om t he i nf l uent  channel .   The syst em consi st s of  [ an 
addi t i onal  scr aper  bl ade at t ached t o t he mai n t ank ski mmer , ]  [ or ]  [ an 
i nf l uent  channel  spr ay nozzl e syst em desi gned t o move t he scum t o t he scum 
box, ]  a scum box,  and a mot or i zed t el escopi c scum cont r ol  val ve.   Pr ovi de 
al l  cont r ol s r equi r ed f or  t he syst em.

2. 8. 14   Br i dge

2. 8. 14. 1   Br i dge Desi gn and Const r uct i on

Pr ovi de br i dge f abr i cat ed f r om st r uct ur al  st eel  and al l - wel ded 
const r uct i on.   Use ei t her  t r uss or  beam t ype br i dge desi gn.   Maxi mum 
al l owabl e def l ect i on of  t he br i dge i s 1/ 360 of  t he span l engt h under  a 
l i ve l oad of  2. 9 kPa 60 psf .   Pr ovi de br i dge wal kway composed of  [ f l oor  
pl at e]  [ gr at i ng] .   Pr ovi de handr ai l  wi t h a 100 mm 4 i nch hi gh t oe pl at e on 
bot h s i des of  t he wal kway.   I f  t r uss- t ype br i dge const r uct i on i s used,  t he 
t r uss member s may be used as handr ai l .

2. 8. 14. 2   Br i dge f or  Br i dge- Suppor t ed Dr i ves

The br i dge must  span t he ent i r e t ank di amet er  and be suppor t ed by and 
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anchor ed t o t he t ank wal l .   The br i dge must  suppor t  t he dr i ve and 
col l ect or  mechani sm and pr ovi de access f or  mai nt enance.   Ensur e access 
wal kway i s at  l east  900 mm 3 f eet  wi de.   Pr ovi de at  l east  775 mm 2 f eet  6 
i nches cl ear ance bet ween t he dr i ve uni t  and t he handr ai l s on al l  s i des 
wher e mai nt enance i s r equi r ed.

2. 8. 14. 3   Br i dge f or  Cent er  Pi er - Suppor t ed Dr i ves

Suppor t  br i dge on one end by t he t ank wal l  and on t he ot her  end by t he 
dr i ve uni t .   Ensur e access wal kway i s at  l east  900 mm 3 f eet  wi de and 
ext ends t o a poi nt  775 mm 2 f eet  6 i nches beyond t he dr i ve assembl y.   
Pr ovi de at  l east  775 mm 2 f eet  6 i nches cl ear ance bet ween t he dr i ve uni t  
and t he handr ai l s on al l  s i des wher e mai nt enance i s r equi r ed.

2. 8. 15   Ef f l uent

2. 8. 15. 1   Wei r  Pl at es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sl udge col l ect or s whi ch r equi r e addi t i onal  
l i near  f oot age of  wei r ,  beyond wei r  t r ough 
ci r cumf er ence l engt h can ut i l i ze f i nger  wei r  or  wei r  
pans t o i ncr ease l engt h up t o t wo and one- hal f  t i mes 
l engt h of  s i ngl e c i r cumf er ent i al  wei r .   Manuf act ur er  
of  t hi s t ype shoul d be r equi r ed t o have at  l east  
f i ve year s exper i ence i n f ur ni shi ng wei r  pan syst ems.

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

Wei r  pl at es must  be [ f abr i cat ed f r om st eel  pl at e] [  or  ] [ f i ber gl ass 
r ei nf or ced pol yest er  pl ast i c] .   Pr ovi de wei r  pl at es of  t he di mensi ons 
i ndi cat ed.   Mol d vee not ches i n f i ber gl ass wei r  pl at es i n t he pl at e;  cut  
edges ar e not  accept abl e.   Mount  wei r  pl at es i n a manner  t o be wat er t i ght  
and t o pr ovi de a mi ni mum of  50 mm 2 i nches ver t i cal  adj ust ment .

2. 8. 15. 2   Ef f l uent  Tr ough and Dr op Box

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The ef f l uent  t r ough and dr op box may be cast  
of  concr et e wi t h t he t ank wal l  and del et ed f r om t hi s 
speci f i cat i on.

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

Fabr i cat e t he ef f l uent  t r ough and dr op box f r om [ st eel  pl at e]  [ or ]  
[ f i ber gl ass r ei nf or ced pol yest er  pl ast i c] .   Tr ough and dr op box di mensi ons 
ar e as i ndi cat ed.   Ensur e j oi nt s bet ween sect i ons ar e wat er t i ght .   Pr ovi de 
suppor t  assembl i es of  adequat e st r engt h t o pr event  t r ough or  box 
di st or t i on t hr ough f i l l i ng and dr ai ni ng of  t he t ank.

2. 9   SLUDGE COLLECTORS FOR RECTANGULAR TANKS

2. 9. 1   Chai n and Fl i ght  Scr aper  Type Col l ect or s

Pr ovi de sl udge col l ect or  i ncl udi ng chai n,  f l i ght  and wear  shoes,  
spr ocket s,  shaf t s,  wal l  bear i ngs,  r et ur n t r acks wi t h suppor t  br acket s,  t ee 
r ai l s,  dr i ve uni t  compl et e wi t h r educer ,  mot or  and over l oad devi ce,  and 
al l  associ at ed at t achment  and anchor  bol t s.   Al l ow chai n f or  pr i mar y t ank 
col l ect or s t o r un over  f our  set s of  spr ocket  wheel s at  a desi gn speed of  
[ _____]  f pm,  so t hat  t he f l i ght s wi l l  c l ean t he sl udge f r om t he t ank 
bot t om and ski m t he sur f ace on t he r et ur n r un,  concent r at i ng scum i n f r ont  
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of  t he scum pi pe.   Al l ow chai ns f or  i nt er medi at e t ank col l ect or s t o r un 
over  t hr ee set s of  spr ocket  wheel s at  a desi gn speed of  [ _____]  f pm,  so 
t hat  t he f l i ght s wi l l  c l ean t he sl udge f r om t he t ank bot t om and r out e i t  
t o t he s l udge col l ect i on t r ough.   Ensur e cr oss col l ect or s r un at  t wi ce t he 
speed of  t he l ongi t udi nal  col l ect or s.   Sel ect  col l ect or  component s based 
upon t he f ol l owi ng cr i t er i a:   oper at i on under  dr y t ank condi t i ons;  
f r i c t i on f act or  f or  dr y st eel  on dr y st eel  of  0. 33;  f r i c t i on f act or  f or  
pol yur et hane on dr y st eel  of  0. 25;  bear i ng f r i c t i on of  5 per cent  of  shaf t  
assembl y.

2. 9. 1. 1   Met al l i c  Chai ns

Manf act ur e met al l i c  chai ns of  cor r osi on- r esi st ant  pr ocessed met al  havi ng 
an aver age t ensi l e st r engt h of  [ 551. 6]  [ _____]  MPa [ 80, 000]  [ _____]  psi  
and a har dness r ange of  179- 229 Br i nel l .   Pr ovi de 7205 heavy pi nt l e t ype 
chai ns wi t h 150 mm 6 i nch [ _____]  pi t ch,  wei ghi ng [ 7. 6]  [ _____]  kg/ m [ 5. 1]  
[ _____]  l b/ f t ,  and wi t h pl ai n and at t achment  l i nks assembl ed wi t h 19 mm 
3/ 4 i nch di amet er  har dened st eel  pi ns and r i vet s.   The chai n must  have an 
al l owabl e wor ki ng l oad of  [ 15. 7]  [ _____]  kN [ 3, 540]  [ _____]  pounds and 
pr oof  t est  each assembl ed st r and at  a mi ni mum of  [ 83. 6]  [ _____]  kN 
[ 18, 800]  [ _____]  pounds t o det ect  and r emove def ect i ve cast i ngs.   Pr ovi de 
r i gi d at t achment s f or  f ul l  dept h of  t he f l i ght  and at t ach wi t h f our  10 mm 
3/ 8 i nch di amet er  bol t s.   Mat ch chai n sect i ons wi t hi n 5 mm i n 3 met er s 
3/ 16 i nch i n 10 f eet ,  t ag,  and wi r e t oget her  i n pai r s.

2. 9. 1. 2   Nonmet al l i c  Chai ns

Pr ovi de nonmet al l i c  chai ns wi t h 152 mm 6 i nch [ _____]  pi t ch l i nks 
manuf act ur ed of  acet al  r esi n and connect ed wi t h pi ns manuf act ur ed of  
r ei nf or ced nyl on r esi n.   Pr ovi de pi ns of  T- head or  T- end const r uct i on t o 
pr event  r ot at i on and hol d i n pl ace wi t hout  t he use of  pi nl ocks or  
cot t er s.   Pr ovi de chai n wi t h a wor ki ng l oad of  [ 8. 0]  [ _____]  kN [ 1, 800]  
[ _____]  pounds.   Pr ovi de r i gi d at t achment s f ul l  dept h of  t he f l i ght s and 
at t ach wi t h f our  10 mm 3/ 8 i nch di amet er  bol t s.

2. 9. 1. 3   Dr i ve Chai ns

Pr ovi de H- 78 mi l l  t ype dr i ve chai ns manuf act ur ed of  a cor r osi on r esi st ant  
pr ocessed met al ,  consi st i ng of [  66. 27 mm 2. 609 i nch]  [ _____]  pi t ch l i nks,  
and wi t h an al l owabl e wor ki ng l oad of  [ 10. 4]  [ _____]  kN [ 2, 350]  [ _____]  
pounds.   Pr oof  t est  each assembl ed st r and at  a mi ni mum of  [ 44. 5]  [ _____]  kN
 [ 10, 000]  [ _____]  pounds t o det ect  and r emove def ect i ve cast i ngs.   Pr ovi de 
a hot - di p gal vani zed chai n t i ght ener  t o t ake up unnecessar y s l ack i n t he 
dr i ve chai n.

2. 9. 1. 4   Wood Fl i ght s

Pr ovi de wood f l i ght s os[  50 by 150 mm 2 by 6 i nch] [  75 by 200 mm 3 by 8 
i nch]  nomi nal  s i ze and space appr oxi mat el y [ 3000]  [ _____]  mm [ 10]  [ _____]  
f eet  on cent er s.   Use r edwood or  r ed cypr ess f l i ght s.   Dr i l l  al l  f l i ght s 
accur at el y and not ch at  t he f act or y t o ensur e pr oper  al i gnment .

2. 9. 1. 5   Fi ber gl ass Fl i ght s

Pr ovi de f i ber gl ass f l i ght s of [  50 by 150 mm 2 by 6 i nch] [  75 by 200 mm 3 
by 8 i nch]  nomi nal  s i ze,  especi al l y desi gned f or  s l udge col l ect or  
ser vi ce.   Pr ovi de scr aper  wi t h cont i nuous f i ber gl ass f i l ament s r unni ng t he 
f ul l  l engt h of  t he member  and i ncl ude a scr aper  l i p on t he l eadi ng edge t o 
ensur e c l eani ng of  t he t ank f l oor .   I ncl ude f i l l er  bl ocks f or  bol t i ng t he 
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member  t o t he chai n at t achment  l i nks.   Ensur e f l i ght  spaci ng i s 
appr oxi mat el y [ 3]  [ _____]  m [ 10]  [ _____]  f eet .   Buoyant  f l i ght  desi gn wi l l  
not  be accept abl e.

2. 9. 1. 6   Wear i ng Shoes

Pr ovi de each f l i ght  wi t h 13 mm 1/ 2 i nch t hi ck pol yur et hane wear i ng shoes 
t o r un on t he f l oor  r ai l s and r et ur n t r acks.   Ensur e wear i ng shoes ar e 
r ever si bl e,  pr ovi di ng t wo usabl e wear i ng sur f aces.

2. 9. 1. 7   Rai l s

Fur ni sh t wo 11 kg 25 pound ASCE t ee r ai l s and i nst al l  i n t he t ank f l oor  i n 
accor dance wi t h manuf act ur er ' s wr i t t en r ecommendat i ons.

2. 9. 1. 8   Ret ur n Tr acks

Pr ovi de r et ur n t r acks composed of [  76. 2 by 50. 8 by 9. 5 mm 3 by 2 by 3/ 8 
i nch]  [ _____]  t hi ck st eel  angl es wi t h 6 mm 1/ 4 i nch t hi ck st eel  suppor t  
br acket s.   Desi gn each br acket  t o cant i l ever  t he r et ur n t r ack of f  t he t ank 
wal l .   Space suppor t  br acket s appr oxi mat el y 3000 mm 10 f eet  apar t  and 
f ast en t o t he t ank wal l  by a mi ni mum of  t wo anchor s.

2. 9. 1. 9   Spr ocket s

Pr ovi de spr ocket s consi st i ng of  chi l l ed t oot h bear i ng sur f aces wi t h a 
har dness of  no l ess t han 360 Br i nel l  and chi l l  dept h of  at  l east  4. 8 mm 
3/ 16 i nch.   Key dr i v i ng spr ocket s f i r ml y t o t he headshaf t .   Pr ovi de cor ner  
shaf t s wi t h one spr ocket  set scr ewed and one r unni ng l oose on t he shaf t .   
Pr ovi de doubl e- l i f e t ype col l ect or  chai n spr ocket s composed of  spl i t  
const r uct i on.   Ensur e headshaf t  spr ocket s ar e no l ess t han [ _____]  mm i nch 
pi t ch di amet er  and have no l ess t han [ _____]  t eet h.   Ensur e al l  ot her  
col l ect or  chai n spr ocket s ar e no l ess t han [ _____]  mm i nch pi t ch di amet er  
and have no l ess t han [ _____]  t eet h.   Tr act i on wheel s,  i dl er  wheel s,  or  
ot her  subst i t ut i ons f or  spr ocket s wi l l  not  be accept abl e.   Fi t  t he dr i ve 
spr ocket  wi t h a br onze bushi ng and pr ovi de wi t h a shear  pi n devi ce t o 
pr ovi de f or  f ul l  pr ot ect i on of  equi pment  i n case of  excessi ve l oadi ng.   
Ensur e t he dr i v i ng spr ocket  on t he r educer  shaf t  i s  not  l ess t han [ _____]  
mm i nch pi t ch di amet er  and has no l ess t han [ _____]  t eet h.   Pr ovi de dr i ven 
spr ocket  on t he col l ect or  headshaf t  composed of  spl i t  const r uct i on,  no 
l ess t han [ _____]  mm i nch pi t ch di amet er ,  and no l ess t han [ _____]  t eet h.

2. 9. 1. 10   Shaf t s

Ensur e shaf t  s i z i ng i s compat i bl e wi t h t he t ank di mensi ons and spr ocket  
l ocat i on.   Maxi mum shaf t  def l ect i on i s 4 mm/ met er  3/ 64 i n/ f t  of  shaf t  
l engt h.   Shaf t i ng must  be st r ai ght  and t r ue,  sol i d,  col d- f i ni shed st eel  
and hel d i n al i gnment  wi t h set  col l ar s.   Shaf t i ng must  cont ai n keyways 
wi t h f i t t ed keys wher e necessar y and must  be of  suf f i c i ent  s i ze t o 
t r ansmi t  t he power  r equi r ed.   Ext end shaf t i ng t he f ul l  wi dt h of  t he t ank 
and t ur n i n bear i ngs mount ed on t he t ank wal l s.   Shi p shaf t i ng t o t he 
pr oj ect  s i t e as compl et e subassembl i es wi t h spr ocket s,  bear i ngs,  and set  
col l ar s i n pl ace.

2. 9. 1. 11   Bear i ngs

Pr ovi de under wat er  bear i ngs consi st i ng of  cast  i r on const r uct i on,  
babbi t t ed,  and of  t he wat er - l ubr i cat ed,  bal l  and socket ,  sel f - al i gni ng 
t ype desi gned t o pr event  t he accumul at i on of  set t l ed sol i ds on t hei r  
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sur f aces.   Bol t  bear i ngs di r ect l y t o t he t ank wal l  i n a manner  t o per mi t  
easy adj ust ment .   Ensur e t ake- up bear i ngs pr ovi de no l ess t han 250 mm 10 
i nches of  hor i zont al  t r avel .   Take- up bear i ngs must  be of  cant i l ever ed 
desi gn,  wi t h a f abr i cat ed st eel  suppor t  base,  and have cadmi um pl at ed 
t ake- up scr ews.   Desi gn t ake- up bear i ngs so t hat  no r ecesses i n t he 
concr et e ar e r equi r ed t o mai nt ai n c l ear ances.

2. 9. 1. 12   Dr i ve Uni t

Pr ovi de dr i ve uni t  consi st i ng of  a mot or ,  speed r educer ,  and el ect r i cal  
cont r ol  equi pment  t o power  t he s l udge col l ect or .   Wher e a dr i ve uni t  
oper at es t wo separ at e col l ect or s,  pr ovi de sui t abl e c l ut ches t o per mi t  
i ndependent  oper at i on of  each col l ect or .   Ensur e dr i ve uni t  f or  pr i mar y 
col l ect or s i s r at ed f or  [ _____]  N- m f t - l b t or que,  based on dr y t ank 
condi t i ons.   Ensur e dr i ve uni t  f or  i nt er medi at e col l ect or s i s r at ed f or  
[ _____]  N- m f t - l b t or que,  based on dr y t ank condi t i ons.   Base t or que 
r at i ng of  t he gear  assembl y on t he smal l er  of  t he val ues devel oped by 
ANSI / AGMA 2001 and consi der  as t he r at ed t or que capaci t y t he ent i r e gear  
wi l l  devel op cont i nuousl y over  a 20- year  per i od.   Desi gn dr i ve uni t  i n 
accor dance wi t h ABMA 9 and ABMA 11 and ANSI / AGMA 2001 and ANSI / AGMA 6034.

a.   The mot or  must  be t ot al l y- encl osed,  f an- cool ed;  bal l  bear i ng,  const ant  
speed;  and of  ampl e power  f or  st ar t i ng and cont i nuousl y oper at i ng t he 
mechani sm under  most  sever e expect ed oper at i ng condi t i ons wi t hout  
over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA st andar ds and sui t abl e 
f or  oper at i on on [ _____]  vol t s ac [ _____]  phase,  60 Hz wi t h [ 1. 15]  
[ _____]  ser vi ce f act or .   Connect  t he mot or  di r ect l y t o t he speed 
r educer  by a f l exi bl e coupl i ng.   V- bel t  dr i ves ar e not  accept abl e.   
Make necessar y adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch 
ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y i nst al l ed.

b.   The dr i ve uni t  speed r educer  must  be of  t he [ hel i cal ]  [ wor m]  gear  
t ype,  f ul l y  housed,  r unni ng i n oi l ,  wi t h ant i f r i c t i on bear i ngs 
t hr oughout .

c.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.   [ I f  mot or s 
have r ever si ng st ar t er s,  pr ovi de a j og t ype swi t ch such t hat  mechani sm 
i s act i vat ed i n t he r ever se di r ect i on onl y as l ong as but t on i s pushed 
down.   Ensur e mul t i pl e col l ect or s oper at ed by same dr i ve uni t  have j aw 
t ype di sengagi ng cl ut ches. ]   [ Pr ovi de sl udge- col l ect or  mot or s wi t h 
nonr ever si ng st ar t er s and 2- but t on st ar t - st op pushbut t on st at i ons. ]

2. 9. 1. 13   Over l oad Pr ot ect i on Syst em

Pr ovi de a shear  pi n assembl y t o ser ve as over l oad pr ot ect i on and set  t o 
f ul l y  pr ot ect  t he equi pment .

2. 9. 1. 14   Cr oss Col l ect or

Pr ovi de cr oss col l ect or  of  ei t her  t he hel i cal  coi l  or  t he conveyor  t ype 
and desi gned t o scr ape and convey t he col l ect ed sl udge f r om t he sl udge 
channel  t o a s l udge sump.   Use mat er i al s i n t he const r uct i on of  t he cr oss 
col l ect or  of  t he same t ype and qual i t y as t hose used i n t he mai n s l udge 
col l ect or .   Hel i cal  coi l  consi st s of  a hel i cal  st eel  bl ade mount ed on a 
st eel  shaf t ,  dr i ven by a spr ocket - connect ed dr i ve.   Conveyor  must  be 
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si mi l ar  i n oper at i on t o t he conveyor  used i n t he mai n s l udge col l ect or .

2. 9. 2   Tr avel i ng Br i dge Type Col l ect or s

Pr ovi de t r avel i ng br i dge col l ect or  composed of  a compl et e br i dge assembl y 
suppor t ed on ASCE t ype r ai l s.   Pr ovi de br i dge assembl y consi st i ng of  a 
t r avel i ng br i dge wi t h wal kway,  br i dge dr i ve,  s l udge r emoval  syst em,  
suppor t  r ai l  and anchor age par t s,  and el ect r i cal  cont r ol  panel  wi t h 
necessar y cont r ol s f or  t he oper at i on of  t he mechani sm.   Desi gn dr i ve t r ai n 
t o wi t hst and maxi mum hor i zont al  l oads pl aced on t he br i dge and sl udge 
r emoval  syst em.   Ensur e al l  par t s of  each mechani sm ar e pr opor t i oned f or  
st r esses t hat  may occur  dur i ng f abr i cat i on,  er ect i on,  and oper at i on.   
Pr ovi de br i dge wi t h a t r avel  speed of  [ _____]  met er s/ second f pm and a 
r ever se speed of  [ _____]  met er s/ second f pm.

2. 9. 2. 1   Br i dge Const r uct i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Beam br i dges ar e nor mal l y pr ovi ded f or  t ank 
wi dt hs bet ween 4. 5 and 13. 75 m 15 and 45 f eet .   
Tr uss br i dges ar e nor mal l y pr ovi ded f or  wi dt hs 
gr eat er  t han 13. 75 m 45 f eet .

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

Desi gn br i dge t o span t he ent i r e wi dt h of  t he t ank and t o wi t hst and al l  
dead l oads r equi r ed f or  t he pr oper  oper at i on of  t he mechani sm,  a [ _____]  N 
pound sl udge l oad per  f oot  of  bl ade l engt h,  and a 2394 Pa 50 psf  l i ve l oad 
on t he wal kway.   Maxi mum def l ect i on under  al l  l oads  not  al l owed t o exceed 
1/ 360 of  t he span l engt h.   Pr ovi de wal kway t hat  i s a mi ni mum of  750 mm 30 
i nches wi de and cover  i t wi t h [ f l oor  pl at e]  [ gr at i ng] .   [ Const r uct  br i dge 
of  par al l el  beams wi t h l at er al  br aci ng as r equi r ed. ]  [ Const r uct  br i dge of  
t wo par al l el  t r usses f abr i cat ed f r om st r uct ur al  st eel  and di agonal  
suppor t s wel ded t o t he upper  and l ower  chor ds. ]

2. 9. 2. 2   Br i dge Dr i ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Gear  and r ack dr i ver s ar e desi r abl e i n 
c l i mat es t hat  have f r eezi ng r ai n and snow.

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

Pr ovi de br i dge dr i ve consi st i ng of  a dr i ve assembl y,  wheel s,  r ai l s ,  dr i ve 
shaf t ,  [ r ack and pi ni on, ]  and cont r ol s.

a.   Pr ovi de dr i ve assembl y consi st i ng of  a [ s i ngl e speed]  [ dual  speed]  
[ var i abl e speed]  dr i ve,  gear  r educer ,  dr i ve chai n,  and dr i ve and 
dr i ven spr ocket s.   Ful l y encl ose al l  gear i ng i n an oi l - t i ght  housi ng 
wi t h t he gear s r unni ng i n oi l .   Use ant i - f r i c t i on t ype bear i ngs.   
Pr ovi de r ol l er  chai n t ype dr i ve chai n.   Ensur e mot or  i s 
t ot al l y- encl osed,  f an- cool ed;  bal l  bear i ng;  and of  ampl e power  f or  
st ar t i ng and cont i nuousl y oper at i ng t he mechani sm under  most  sever e 
expect ed oper at i ng condi t i ons wi t hout  over l oadi ng.   Pr ovi de mot or  
conf or mi ng t o NEMA st andar ds and sui t abl e f or  oper at i on on [ _____]  
vol t s ac [ _____]  phase,  60 Hz wi t h [ 1. 15]  [ _____]  ser vi ce f act or .   
V- bel t  dr i ves ar e not  accept abl e.   Make necessar y adj ust ment s t o 
wi r i ng,  di sconnect  devi ces,  and br anch ci r cui t  pr ot ect i on t o 
accommodat e equi pment  act ual l y i nst al l ed.

b.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
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NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

c.   Pr ovi de dr i ve shaf t  of  suf f i c i ent  s i ze t o adequat el y and saf el y 
wi t hst and al l  bendi ng and t or si onal  l oads of  st ar t i ng and oper at i ng.   
Suppor t  dr i ve shaf t  by mul t i pl e,  gr ease l ubr i cat ed bear i ngs.   Pr ovi de 
t wo l oad- bear i ng wheel s,  one f l anged and one f l angel ess,  r unni ng on 
r ol l er  bear i ngs mount ed on i dl er  shaf t s at  each end of  t he br i dge.   
Pr ovi de r unni ng r ai l s t hat  ar e 18 kg 40 pound [ _____]  ASCE wi t h 
st andar d r ai l  spl i ces and anchor  t o t he t ank wal l .   Pr ovi de f our  r ai l  
st ops;  l ocat e at  t r avel  ext r emes.   Dr i ve br i dge by gear s wi t h a 75 mm 
3 i nch pi t ch,  keyed t o t he ends of  t he dr i ve shaf t .   Mesh gear s wi t h a 
st eel  r ack anchor ed t o t he t op of  t he t ank wal l .

2. 9. 2. 3   Scr aper  Sl udge Removal ,  Bl ades,  and Suppor t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Scr aper  t ype t r avel i ng br i dge col l ect or s ar e 
nor mal l y used f or  pr i mar y basi ns wher e t he vol ume of  
s l udge i s l ow and t he mai n r equi r ement  i s t o 
i ncr ease t he sl udge concent r at i on.

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

Pr ovi de scr aper  bl ades consi st i ng of  a mi ni mum 300 12 i nch deep st r uct ur al  
st eel  channel ,  pol yur et hane wear  shoes,  and neopr ene st r i ps act i ng as 
squeegees on t he t ank bot t om.   Posi t i on and gui de scr aper  bl ade assembl y 
by t wo or  mor e r i gi d st r uct ur al  st eel  suppor t  assembl i es at t ached t o t he 
br i dge.   At t ach scr aper  bl ade assembl i es t hr ough pi vot  j oi nt s and bear i ngs 
t o t he suppor t  assembl i es.   Ensur e scr aper  assembl y r et r act s above t he 
wat er  sur f ace f or  mai nt enance and i nspect i on.

2. 9. 2. 4   Scr aper  Sl udge Removal  Cr oss Col l ect or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cr oss col l ect or s ar e nor mal l y desi r abl e on 
l ong basi ns.   Spaci ng of  cr oss col l ect or s i s 
dependent  upon t he t ype of  s l udge encount er ed.

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

Pr ovi de a scr ew cr oss col l ect or  consi st i ng of  a dr i ve uni t  wi t h an 
over l oad al ar m,  ver t i cal  dr i ve t or que shaf t ,  under wat er  gear  box,  hel i cal  
scr ew,  bear i ngs,  and anchor s.   Pr ovi de dr i ve uni t  consi st i ng of  a mot or  
and gear  r educer  connect ed t o a ver t i cal  dr i ve shaf t  t hr ough a f l exi bl e 
coupl i ng.   Pr ovi de t ot al l y- encl osed,  f an- cool ed,  bal l  bear i ng,  const ant  
speed mot or  of  ampl e power  f or  st ar t i ng and cont i nuousl y oper at i ng t he 
mechani sm under  most  sever e expect ed oper at i ng condi t i ons wi t hout  
over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA st andar ds and sui t abl e f or  
oper at i on on [ _____]  vol t s ac [ _____]  phase,  60 Hz wi t h [ 1. 15]  [ _____]  
ser vi ce f act or .   Vendor  must  s i ze mot or  of  suf f i c i ent  s i ze f or  dut y t o be 
per f or med wi t hout  exceedi ng f ul l  l oad under  most  sever e condi t i ons 
expect ed.   Make necessar y adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and 
br anch ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y i nst al l ed.

a.   The gear  r educer  must  be of  t he wor m gear  t ype wi t h ant i - f r i c t i on 
bear i ngs and compl et el y i mmer sed i n oi l  i n a seal ed housi ng.

b.   Pr ovi de a r epl aceabl e swi t ch,  wi t h nor mal l y open and nor mal l y c l osed 
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cont act s t o be act uat ed upon shear  pi n f ai l ur e.   Desi gn dr i ve uni t  t o 
r ot at e t he scr ew at  a speed of  [ _____]  r pm.   Pr ovi de pr essur e 
l ubr i cat ed under wat er  gear  box wi t h bear i ngs and seal s desi gned f or  
submer ged oper at i on.   Pr ovi de gr ease l ubr i cat i on l i nes f r om each 
submer ged bear i ng t o an accessi bl e l ocat i on.   Pr ovi de hel i cal  scr ew 
wi t h [ _____]  mm i nch di amet er  bl ades of  4. 8 mm 3/ 16 i nch t hi ck st eel  
pl at e wel ded t o a hol l ow st eel  cor e.   Suppor t  scr ew by end bear i ngs 
[ and i nt er medi at e bear i ngs] .

c.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

d.   Pr ovi de an aut omat i c cont r ol  syst em f or  oper at i on of  t he col l ect or ,  
encl osed i n a NEMA 250,  Type 3R cont r ol  panel  and mount ed on t he 
br i dge.   Pr ewi r e and f act or y t est  al l  el ect r i cal  component s.   Pr ovi de 
an el ect r i c over l oad syst em,  consi st i ng of  sui t abl e r el ays and an 
i ndi cat i ng met er  pl ai nl y showi ng t he over l oad poi nt s.   The over l oad 
syst em must  sound an al ar m when t he l oad r eaches f ul l  l oad t or que 
capaci t y of  t he dr i ve mot or  and de- ener gi ze t he mot or .   Pr ovi de a 
t or que sensi ng and i ndi cat i ng devi ce t o i ndi cat e per cent age of  maxi mum 
t or que bei ng devel oped.

2. 9. 2. 5   Vacuum Sl udge Removal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vacuum and si phon sl udge r emoval  syst ems ar e 
nor mal l y used f or  secondar y basi ns i n act i vat ed 
sl udge syst ems wher e l ar ge vol umes of  s l udge ar e t o 
be r emoved.

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

Pr ovi de t r avel i ng br i dge wi t h [ _____]  s l udge pi ck- up heads,  each [ _____]  mm
 f eet ,  i nches l ong,  suspended f r om t he br i dge.   Pr ovi de pi ck- up heads wi t h 
cont i nuous sl ot  or i f i ces or  i ncl ude neopr ene sl udge gui des cover i ng al l  
set t l i ng ar eas t o di ver t  t he s l udge t o l ar ge di amet er  i nl et  por t s.   Power  
vacuum syst em by [ _____]  sel f - pr i mi ng cent r i f ugal  sol i ds handl i ng pumps 
mount ed on t he br i dge.   Pr ovi de pumps capabl e of  pumpi ng [ _____]  L/ second 
gpm per  pump at  a st at i c head of  [ _____]  mmf eet .

a.   Pr ovi de t ot al l y- encl osed,  f an- cool ed,  bal l  bear i ng,  const ant  speed 
pump mot or  of  ampl e power  f or  st ar t i ng and cont i nuousl y oper at i ng t he 
mechani sm under  most  sever e expect ed oper at i ng condi t i ons wi t hout  
over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA st andar ds and sui t abl e 
f or  oper at i on on [ _____]  vol t s ac [ _____]  phase,  60 Hz wi t h [ 1. 15]  
[ _____]  ser vi ce f act or .   Connect  mot or  di r ect l y t o t he speed r educer  
by a f l exi bl e coupl i ng.   V- bel t  dr i ves ar e not  accept abl e.   Make 
necessar y adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch 
ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y i nst al l ed.

b.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

c.   Pr ovi de a manual  cont r ol  syst em f or  oper at i on of  t he col l ect or ,  
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encl osed i n a NEMA 250,  Type 3R cont r ol  panel  and mount ed on t he 
br i dge.   Pr ewi r e and f act or y t est  al l  el ect r i cal  component s.   Pr ovi de 
a separ at e pol e wi t h manual l y r eset  t her mal - over l oad pr ot ect i on i n 
each ungr ounded conduct or .

2. 9. 2. 6   Si phon Sl udge Removal

2. 9. 2. 6. 1   Sl udge Removal  Si phons

Pr ovi de t r avel i ng br i dges wi t h [ _____]  s l udge r emoval  s i phons,  [ each 
consi st i ng of  a hor i zont al  pi pe header  wi t h uni f or ml y spaced i nl et  por t s]  
[ each havi ng one l ar ge di amet er  pi ck- up por t  and neopr ene sl udge gui des 
cover i ng al l  set t l i ng ar eas t o di ver t  s l udge t o t he i nl et  por t s] .   
Submer ge si phon di schar ge i n t he s l udge t r ough.

2. 9. 2. 6. 2   Vacuum Pr i mi ng Syst em

[ Pr ovi de a por t abl e vacuum pump f or  s i phon pr i mi ng.   Connect  pump manual l y 
t o a mal e hose cock on t he si phon pi pe.   Manual l y t ur n connect i on bet ween 
t he pump and si phon pi pe t o " OFF"  as t he pi pe i s pr i med. ]   [ Pr ovi de a 
br i dge mount ed vacuum pump f or  s i phon pr i mi ng.   Pi pe pump t o a vacuum 
header  t hr ough a vacuum cani st er .   Ter mi nat e vacuum header  by 
hand- oper at ed val ve t o al l ow vacuum header  pur gi ng af t er  t he pr i mi ng 
oper at i on.   Manual l y t ur n each connect i on bet ween t he vacuum header  and 
si phon pi pes t o " OFF"  as t he pi pe i s pr i med. ]

2. 9. 2. 6. 3   Si phon Fl ow Cont r ol

[ Cont r ol  s l udge r emoval  r at e of  each si phon pi pe by an eccent r i c pl ug 
val ve,  manual l y oper at ed f r om t he br i dge by a handwheel . ]   [ Cont r ol  s l udge 
r emoval  r at e of  each si phon pi pe by a pneumat i cal l y cont r ol l ed var i abl e 
or i f i ce pi nch val ve.   Si ze val ve t o pr ovi de no r est r i ct i on or  change of  
shape i n t he s i phon pi pe when i n t he f ul l  open posi t i on.   Adj ust  
t hr ot t l i ng st at us of  each val ve manual l y and i ndependent l y mai nt ai n by a 
pneumat i c cont r ol  c i r cui t .   Aut omat i cal l y al l ow t he si phon pi pes t o pur ge 
dai l y at  maxi mum vel oci t y and t hen r et ur n f l ows t o t he pr eset  
quant i t i es. ]   [ Cont r ol  s l udge r emoval  r at e of  t he s i phons by a cont r ol  box 
at  t he di schar ge end of  t he t r avel i ng br i dge.   Pr ovi de cont r ol  box of  
suf f i c i ent  dept h t o al l ow f i l l i ng t he box t o t he wat er  l evel  i n t he t ank.   
Regul at e di schar ge f r om t he cont r ol  box by a [ manual l y]  [ pneumat i cal l y]  
[ hydr aul i cal l y]  [ el ect r omechani cal l y]  oper at ed sl ui ce gat e. ]

2. 9. 2. 7   Ai r l i f t  Pump Sl udge Removal

Pr ovi de t r avel i ng br i dge wi t h [ _____]  s l udge pi ck- up heads,  each [ _____]  mm
 f eet ,  i nches l ong,  suspended f r om t he br i dge.   Pr ovi de pi ck- up heads 
i ncl udi ng neopr ene sl udge gui des cover i ng al l  set t l i ng ar eas t o di ver t  t he 
s l udge t o l ar ge di amet er  i nl et  por t s.   Si ze dr op pi pes f or  a maxi mum 
sl udge r emoval  r at e of  100 per cent  of  t he aver age dai l y f l ow.   Use ai r l i f t  
t o pr ovi de a pumpi ng r at e of  [ _____]  L/ second gpm per  pump at  a st at i c 
head of  [ _____]  mm f eet .   Power  ai r l i f t  syst em by a posi t i ve di spl acement  
bl ower  or  cent r i f ugal  compr essor ,  dependi ng on ai r  vol ume r equi r ed.   Mount  
compr essor  on t he br i dge.

a.   Pr ovi de t ot al l y- encl osed,  f an- cool ed,  bal l  bear i ng,  const ant  speed 
compr essor  mot or  of  ampl e power  f or  st ar t i ng and cont i nuousl y 
oper at i ng t he mechani sm under  most  sever e expect ed oper at i ng 
condi t i ons wi t hout  over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA 
st andar ds and sui t abl e f or  oper at i on on [ _____]  vol t s ac [ _____]  
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phase,  60 Hz wi t h [ 1. 15]  [ _____]  ser vi ce f act or .   Connect  mot or  
di r ect l y t o t he speed r educer  by a f l exi bl e coupl i ng or  V- bel t  dr i ve.   
Make necessar y adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch 
ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y i nst al l ed.

b.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

c.   Pr ovi de a manual  cont r ol  syst em f or  oper at i on of  t he col l ect or ,  
encl osed i n a NEMA 250 l  Type 3R cont r ol  panel  and mount ed on t he 
br i dge.   Pr ewi r e and f act or y t est  al l  el ect r i cal  component s.   Pr ovi de 
a separ at e pol e wi t h manual l y r eset  t her mal - over l oad pr ot ect i on i n 
each ungr ounded conduct or .

2. 9. 2. 8   Power  Suppl y St r et ch Cabl e Syst em

Pr ovi de a st r et ch cabl e syst em,  consi st i ng of  a st ai nl ess st eel  cabl e 
st r et ched bet ween t wo anchor  post s.   Pr ovi de cabl e wi t h a number  of  
pul l eys whi ch suppor t  t he el ect r i cal  cabl e used t o power  t he col l ect or .   
Loop el ect r i cal  cabl e i n coi l s wi t h each coi l  bei ng at t ached t o a separ at e 
pul l ey.   Upon t r avel i ng t o t he end of  t he basi n,  ext end t he coi l s t o f or m 
a dr aped el ect r i cal  cabl e suppor t ed by t he pul l eys,  and as t he cabl e 
r et ur ns,  r et r act  t he l oops by t he act i on of  t he br i dge.

2. 9. 2. 9   Power  Suppl y Tr ol l ey Tr ack Syst em

Pr ovi de a t r ol l ey t r ack syst em,  whi ch al l ows t he el ect r i cal  cabl e t o 
uncoi l  and r et r act  as t he br i dge moves.

2. 9. 2. 10   Power  Suppl y Cabl e Reel  Syst em

Pr ovi de a cabl e r eel  syst em capabl e of  unwi ndi ng and r ewi ndi ng t he power  
cabl e whi l e mai nt ai ni ng a const ant  t ensi on on t he cabl e.   Pr ovi de a st r ai n 
r el i ef  devi ce t o pr ot ect  t he f i xed end of  t he cabl e.

2. 9. 2. 11   Cont r ol  Syst em f or  Br i dge Dr i ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   NEMA Cl ass 250,  Type 4X i s r ecommended wher e 
cor r osi ve gases,  dust ,  or  wat er  hosedown ar e 
envi r onment al  f act or s.   NEMA 4X t ype i s not  
vent i l at ed.

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

Pr ovi de an aut omat i c cont r ol  syst em f or  oper at i on of  t he col l ect or ,  
encl osed i n a NEMA 250,  Type 3R cont r ol  panel  and mount ed on t he br i dge.   
Pr ewi r e and f act or y t est  al l  el ect r i cal  component s.   Pr ovi de an el ect r i c 
over l oad syst em,  consi st i ng of  sui t abl e r el ays and an i ndi cat i ng met er  
pl ai nl y showi ng t he over l oad poi nt s.   The over l oad syst em must  sound an 
al ar m when t he l oad r eaches f ul l  l oad t or que capaci t y of  t he dr i ve mot or  
and de- ener gi ze t he mot or .   Pr ovi de a t or que sensi ng and i ndi cat i ng 
devi ce,  mount ed on t he br i dge,  t o i ndi cat e per cent age of  maxi mum t or que 
bei ng devel oped.
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2. 9. 3   Cent er  Tr ack Ai r l i f t  Pump Type Col l ect or s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cent er  t r ack ai r l i f t  pump t ype col l ect or s ar e 
nor mal l y l i mi t ed t o basi ns no l ar ger  t han 12 m 40 
f eet  l ong and 6 m 20 f eet  wi de.

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

Pr ovi de col l ect or  consi st i ng of  a suppor t  beam and t r ack assembl y,  
car r i age assembl y,  mot or  and gear  r educer ,  dr i ve chai n and spr ocket s,  
s l udge pi ck- up assembl y,  and compr essor .   Ensur e al l  movi ng par t s ar e 
above t he wat er  l evel .  Ensur e l ubr i cat i on and adj ust ment  poi nt s ar e 
r eadi l y accessi bl e.   Desi gn syst em t o handl e a hor i zont al  l oad ( dr ag)  of  
[ 438]  [ _____]  N [ 30]  [ _____]  pounds per  l i neal  met er  f oot  on t he scr aper  
bl ade and al l  st r esses whi ch may occur  i n f abr i cat i on,  shi ppi ng,  er ect i on,  
and oper at i on.   Pr ovi de uni t  wi t h a t r aver se speed of  [ _____]  mm/ second f pm
 i n bot h di r ect i ons.

2. 9. 3. 1   Suppor t  Beam and Tr ack Assembl y

The suppor t  beam and i nt egr al  t r ack must  const i t ut e a s i ngl e box st r uct ur e 
spanni ng t he l engt h of  t he basi n.   Locat e t r ack i nsi de t he suppor t  beam 
f or  weat her  pr ot ect i on.   Pr ovi de assembl y of  suf f i c i ent  r i gi di t y t o 
wi t hst and bot h hor i zont al  and ver t i cal  l oads wi t hout  suppl ement al  
st i f f eni ng member s.   Pr ovi de a mount i ng assembl y f or  at t achi ng t he beam 
and t r ack t o t he basi n wal l  at  t he cor r ect  hei ght .

2. 9. 3. 2   Car r i age Assembl y

Pr ovi de a car r i age assembl y t o t r aver se t he t r ack assembl y.   Pr ovi de 
assembl y wi t h f our  f l anged suppor t  wheel s t o t r avel  al ong t he t r ack.   
Ensur e assembl y has f our  addi t i onal  wheel s t o oppose moment  r esul t i ng f r om 
dr ag on t he scr aper  bl ade.

2. 9. 3. 3   Dr i ve Assembl y

Pr ovi de dr i ve assembl y consi st i ng of  a mot or  and gear  r educer  dr i v i ng a 
cont i nuous chai n t hr ough a shear  pi n pr ot ect ed dr i ve spr ocket .   Pr ovi de 
si ngl e speed,  [ _____]  vol t s ac,  [ _____]  phase,  60 Hz mot or .   Mount  mot or  
and gear  r educer  di r ect l y on t he suppor t  beam.   Tot al l y encl ose dr i ve 
spr ocket ,  chai n,  and dr i ven spr ocket  i n t he suppor t  beam assembl y.   
Pr ovi de a means f or  adj ust i ng chai n t ensi on at  t he dr i ven spr ocket .   
Di r ect  l i nkage bet ween t he dr i ve chai n and t he car r i age i s pr ohi bi t ed.   
Al l ow chai n t o r un cont i nuousl y i n one di r ect i on wi t h r eci pr ocat i ng mot i on 
of  t he car r i age i mpar t ed by a f i t t i ng on t he chai n whi ch wi l l  engage t he 
car r i age at  t wo di f f er ent  poi nt s.   Al l ow a br i ef  dwel l  t i me at  each end of  
t he t r avel .   Engagement  of  t he car r i age must  not  pr oduce eccent r i c l oads 
on t he chai n.

a.   Pr ovi de t ot al l y- encl osed,  f an- cool ed,  bal l  bear i ng,  const ant  speed 
mot or  of  ampl e power  f or  st ar t i ng and cont i nuousl y oper at i ng t he 
mechani sm under  most  sever e expect ed oper at i ng condi t i ons wi t hout  
over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA st andar ds and sui t abl e 
f or  oper at i on on [ _____]  vol t s ac [ _____]  phase,  60 Hz wi t h [ 1. 15]  
[ _____]  ser vi ce f act or .   Make necessar y adj ust ment s t o wi r i ng,  
di sconnect  devi ces,  and br anch ci r cui t  pr ot ect i on t o accommodat e 
equi pment  act ual l y i nst al l ed.

b.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
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NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

2. 9. 3. 4   Ai r l i f t  Pump

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ai r l i f t  pumps ar e made of  noncor r osi ve 
mat er i al s.   Ai r  l i nes ar e r emovabl e wi t h 
mul t i or i f i ce di f f user  di schar ge end.   Ai r l i f t  pump 
must  be pr oper l y r ei nf or ced t o handl e st r uct ur al  and 
dynami c l oads.   Capaci t y,  submer gence,  and ai r  
r equi r ement s shoul d be cal cul at ed f or  each ai r l i f t  
pump.   Pr i mi ng pump vacuum i s heavy- dut y i ndust r i al  
vacuum wi t h mi ni mum l i qui d vol ume of  23 l i t er s 6 
gal l ons,  doubl e f i l t r at i on syst em,  and aut omat i c 
wat er  l evel  shut of f  f l oat .

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

Pr ovi de each col l ect or  wi t h a s l udge pi ck- up head [ _____]  mm f eet ,  i nches 
l ong,  suspended f r om t he car r i age.   Pr ovi de pi ck- up head i ncl udi ng 
neopr ene sl udge gui des cover i ng al l  set t l i ng ar eas t o di ver t  t he s l udge t o 
l ar ge di amet er  i nl et  por t s.   Si ze dr op pi pe f or  a maxi mum sl udge r emoval  
r at e of  100 per cent  of  t he aver age dai l y f l ow.   Use ai r l i f t  t o pr ovi de a 
pumpi ng r at e of  [ _____]  L/ second gpm per  pump at  a st at i c head of  [ _____]  
mm f eet .   Power  ai r l i f t  syst em by posi t i ve di spl acement  bl ower s or  
cent r i f ugal  compr essor s,  dependi ng on ai r  vol ume r equi r ed.   Pr ovi de a pai r  
of  compr essor s t o f eed a common ai r  mani f ol d t o pr ovi de ai r  suppl y f or  
[ _____]  col l ect or s as shown.   Pr ovi de r equi r ed check val ves,  shut - of f  
val ves,  and r egul at i ng val ves f or  i sol at i on,  r egul at i on,  and bal anci ng.

a.   Pr ovi de t ot al l y- encl osed,  f an- cool ed,  bal l  bear i ng,  const ant  speed 
compr essor  mot or  of  ampl e power  f or  st ar t i ng and cont i nuousl y 
oper at i ng t he mechani sm under  most  sever e expect ed oper at i ng 
condi t i ons wi t hout  over l oadi ng.   Pr ovi de mot or  conf or mi ng t o NEMA 
st andar ds and sui t abl e f or  oper at i on on [ _____]  vol t s ac [ _____]  
phase,  60 Hz wi t h [ 1. 15]  [ _____]  ser vi ce f act or .   Connect  mot or  
di r ect l y t o t he bl ower  by a f l exi bl e coupl i ng or  V- bel t  dr i ve.   Make 
necessar y adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch 
ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y i nst al l ed.

b.   Fur ni sh each mot or  wi t h a magnet i c f ul l - vol t age st ar t er  conf or mi ng t o 
NEMA I CS 1.   Pr ovi de st ar t er  i n weat her pr oof  cast  met al  encl osur e.   
Pr ovi de a separ at e pol e wi t h manual l y r eset  t her mal - over l oad 
pr ot ect i on i n each ungr ounded conduct or .   Mount  cont r ol s i n st ar t er  
cover  or  i n separ at e weat her pr oof  cast  met al  encl osur e.

2. 9. 3. 5   Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   NEMA Cl ass 250,  Type 4X i s r ecommended wher e 
cor r osi ve gases,  dust ,  or  wat er  hosedown ar e 
envi r onment al  f act or s.   NEMA 4X t ype i s not  
vent i l at ed.

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

Pr ovi de an aut omat i c cont r ol  syst em f or  oper at i on of  t he col l ect or .   
Encl ose cont r ol s i n a NEMA 250,  Type 3R cont r ol  panel  and mount  on t he 
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suppor t  beam.   Ensur e al l  el ect r i cal  component s ar e pr ewi r ed and f act or y 
t est ed.

2. 9. 4   Fl oat i ng Br i dge Si phon- Type Col l ect or s

Pr ovi de col l ect or  consi st i ng of  a f l oat i ng br i dge,  br i dge dr i ve and i dl er  
st and,  s i phons and sl udge r emoval  syst em,  f l oat  syst em,  cont r ol  syst em,  
and necessar y suppor t  st r uct ur es and anchor age.   Ensur e col l ect or  i s 
capabl e of  r emovi ng set t l ed sol i ds f r om t he t ank f l oor  and di schar gi ng 
t hem i nt o a s l udge t r ough.   Cont r ol  f l ow r at e of  t he mechani sm over  a 
r ange of  [ _____]  L/ second gpm t o [ _____]  L/ second gpm per  col l ect or  br i dge 
assembl y by i ndi v i dual l y adj ust abl e s i phon pi pes.

2. 9. 4. 1   Fl oat i ng Br i dge

Desi gn and cont r uct  f l oat i ng assembl y t o compl y wi t h t he hydr aul i c 
condi t i ons of  t he syst em.   Pr ovi de br i dge consi st i ng of  r i gi dl y i nt er l aced 
al umi num beams,  st ai nl ess s i phon pi pes,  and f i ber gl ass f l oat s,  al l  
desi gned t o suppor t  t he ent i r e mechani sm and mai nt ai n a mi ni mum f l oat i ng 
c l ear ance of  50 mm 2 i nches f r om t he f l oor  of  t he col l ect or  basi n.   
Fur ni sh beams of  suf f i c i ent  s i ze t o suppor t  t he f l oat s and t he si phon 
pi pes.   Fur ni sh st ai nl ess st eel  br acket s and pi pe cl amps t o secur el y mount  
al l  of  t he s i phon pi pes i n t he pr oper  posi t i on t o t he suppor t  beams.   
Mount  f l oat s secur el y t o t he s i phon pi pes t o pr ovi de uni f or m t r avel  of  t he 
br i dge i n bot h di r ect i ons,  t he f ul l  l engt h of  t he col l ect or  basi n.   Desi gn 
f l oat s f or  t he gener al  hydr aul i c condi t i ons and consi st i ng of  c l osed cel l  
pol yur et hane f oam encased i n a f i ber gl ass encl osur e and suppor t  by 
st r uct ur al  al umi num angl e.   Ensur e r ecycl abl e mat er i al s conf or m t o EPA 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY 
REQUI REMENTS AND REPORTI NG.   Secur e al umi num t ow br acket s t o t he s i phon 
pi pes and f ur ni sh wi t h st ai nl ess st eel  mount i ng har dwar e of  adequat e 
quant i t y and si ze t o wi t hst and t he l oadi ng and t ensi on appl i ed t o t he 
t owi ng cabl e when t he col l ect or  r ever ses di r ect i on.   Secur e i nboar d and 
out boar d end t r ucks and gui de wheel  assembl i es t o t he f l oat s or  suppor t  
beams and desi gn t o al l ow f or  t her mal  expansi on and cont r act i on of  t he 
f l oat i ng br i dge.   Pr ovi de wheel s composed of  noncor r osi ve mat er i al .

2. 9. 4. 2   Br i dge Dr i ve Assembl y and I dl er  St and

Tow each f l oat i ng br i dge al ong t he l ongi t udi nal  l engt h of  t he basi n by a 
st ai nl ess st eel ,  st r anded wi r e cabl e.   Use cabl e of  adequat e s i ze t o t ow 
t he ent i r e st r uct ur e and span t he l engt h of  t he t ank wi t h a mi ni mum of  
cat enar y.   Af f i x  dr i ve cabl e t o f l oat i ng br i dge assembl y t hr ough t ow 
br i dl e assembl y.   Pr ovi de br i dge dr i ve consi st i ng of  a r educer  dr i ven by a 
const ant  t or que,  var i abl e speed dc el ect r i c mot or ,  [ s i ngl e]  [ _____]  phase,  
60 Hz,  [ 120]  [ _____]  vol t s,  t ot al l y encl osed,  sui t abl e f or  cont i nuous 
dut y.   House r educer  i n an oi l -  and dust - t i ght  casi ng,  equi p wi t h 
ant i - f r i c t i on bear i ngs,  and desi gn f or  spl ash- t ype l ubr i cat i on.   Pr ovi de 
swi t ches per mi t t i ng di r ect i onal  change of  t he uni t  on t he dr i ve base 
assembl y.   Pr ovi de an i dl er  st and compl et e wi t h adj ust abl e base and sheave 
at  t he opposi t e end of  t he t ank.   Pr ovi de a compl et e cor r osi on- r esi st ant  
encl osur e f or  each dr i ve and i dl er  assembl y.

2. 9. 4. 3   Sl udge Removal  Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Assembl i es,  par t s,  and connect or s i n 
submer ged ser vi ce shoul d be made of  304/ 316 
st ai nl ess st eel  or  f i ber gl ass,  r at her  t han al umi num.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t ot al  s l udge r emoval  capaci t y r ange of  t he vacuum sl udge r emoval  
syst em whi ch i s adj ust abl e f r om [ _____]  L/ second gpm t o [ _____]  L/ second 
gpm.   Const r uct  al l  s i phon pi pi ng and header s of  st ai nl ess st eel  wi t h 
vacuum t i ght  wel ded j oi nt s.   Desi gn pi pi ng assembl y st r uct ur e t o 
adequat el y suppor t  i t sel f  on t he t ank f l oor  wi t h t he basi n dewat er ed.   
Pr ovi de or i f i ces of  adequat e s i ze and spaci ng i n each header  pi pe.   Desi gn 
ent r ance vel oci t y at  each or i f i ce t o cr eat e an angul ar  zone i n i nf l uence,  
t o per mi t  al l  s l udge on t he basi n f l oor  t o be cl eaned at  t he end of  each 
cycl e.   Each si phon pi pe must  be i ndependent  f r om t he ot her s and 
i ndependent l y cont r ol l ed.   Ter mi nat e and di schar ge each si phon pi pe i nt o a 
s l udge cont r ol  devi ce.   The submer ged si phon pi pi ng must  be st ai nl ess 
st eel  on t he ext er i or  sur f ace i n accor dance wi t h col l ect or  manuf act ur er ' s 
r ecommendat i ons t o pr ot ect  t he pi pe f r om oxygen cel l  cor r osi on.   Fur ni sh 
i ndi v i dual  s l udge cont r ol  f or  each si phon as an i nt egr al  par t  of  t he 
s i phon col l ect or .   Ensur e cont r ol  i s  cor r osi on r esi st ant  and adequat el y 
suppor t ed.   Suspend cont r ol  devi ce f r om t he f l oat i ng st r uct ur e and secur ed 
t o t he s i phon pi pi ng.   Manual l y adj ust  f l ow r at e by set t i ng t he adj ust abl e 
di schar ge openi ng usi ng a r i s i ng st em oper at or .   Const r uct  s l udge cont r ol  
devi ce t o pr event  ai r  f r om br eaki ng t he si phon dur i ng pr i mi ng.   Desi gn 
si phon col l ect or  t o per mi t  pr i mi ng of  each suct i on header .   Fur ni sh a 
pr i mi ng devi ce consi st i ng of  a por t abl e,  wet - dr y vacuum pump wi t h handl e 
and wheel s.   Pr ovi de val ves f or  each si phon pi pe t hat  ar e capabl e of  
hol di ng 635 mm 25 i nches of  mer cur y wi t h zer o l eakage.   Pr ovi de f l exi bl e 
s i ngl e pl y r ubber  pr i mi ng hose and qui ck di sconnect  coupl i ngs wi t h each 
uni t .   The vacuum pump must  be i ndust r i al  wet / dr y t ype,  [ s i ngl e]  [ _____]  
phase,  60 Hz,  [ 120]  [ _____]  vol t s ac.   Pr ovi de one pr i mi ng pump per  pai r  
of  s i phon col l ect or  mechani sms.

2. 9. 4. 4   Cont r ol  Panel

Fur ni sh a cont r ol  panel  by t he col l ect or  manuf act ur er  cont ai ni ng al l  
cont r ol s necessar y f or  t he oper at i on of  t he col l ect or .   Ensur e al l  of  t he 
component s ar e f act or y i nst al l ed i n a NEMA 250,  Type 4 [ 4X]  [ 3R]  
encl osur e,  f act or y pr ewi r ed t o number ed t er mi nal  st r i ps wi t hi n t he 
encl osur e and f act or y t est ed.   I ncl ude manual  over r i de cont r ol s f or  
col l ect or  t r avel  i n addi t i on t o t he aut omat i c oper at i ons.   Fur ni sh 
ar ever si ng mechani sm wi t h t i me del ay r el ays t o change t he col l ect or  
di r ect i on of  t r avel  aut omat i cal l y.   Pr ovi de a SCR cont r ol l er  t o var y t he 
speed of  t he col l ect or  at  bet ween [ 1. 2]  [ _____]  m/ mi nut e [ 4]  [ _____]  f pm 
and [ 3. 7]  [ _____]  m/ mi nut e [ 12]  [ _____]  f pm f or  bot h di r ect i ons of  t he 
br i dge t r avel .   Fur ni sh l i mi t  swi t ches wi t h i nt er nal  heat er s and st ai nl ess 
st eel  l i mi t  swi t ch act uat or s t o r ever se t he movement  of  t he col l ect or .   
Mount  one l i mi t  swi t ch secur el y t o t he br i dge dr i ve,  and mount  t he ot her  
l i mi t  swi t ch secur el y t o t he i dl er  st and.   Af f i x  mi cr oswi t ch t o over cl ut ch 
c l ut ch t o act i vat e al ar m and shut  down.

2. 9. 4. 5   Aut omat i c Pr ogr ammer

Pr ovi de a pr ogr ammer  i n t he cont r ol  panel  t o aut omat i cal l y adj ust  r at e of  
col l ect or  t r avel .   Upon r ever si ng di r ect i on of  t he col l ect or ,  al l ow 
col l ect or  r at e of  t r avel  t o i ncr ease aut omat i cal l y f or  manual l y pr eset  
di st ance and t hen r et ur n t o pr eset  nor mal  r at e of  t r avel .   Ensur e 
pr ogr ammer  has a manual  over r i de.   Pr ovi de a s i ngl e phase,  60 Hz,  [ 120]  
[ _____]  vol t s ac sol i d st at e,  encapsul at ed,  pr oxi mi t y swi t ch as an 
i nt egr al  par t  of  t he pr ogr ammi ng cont r ol .
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2. 9. 5   Scum Removal

Pr ovi de a r et r act i ng sur f ace ski mmer  t o r emove scum f r om t he t ank.   At t ach 
mechani sm wi t h a bl ade ext endi ng t he wi dt h of  t he t ank,  or  as r equi r ed,  t o 
t he br i dge.   Al l ow ski mmer  t o oper at e whi l e t he br i dge i s t r avel i ng i n one 
di r ect i on onl y and r et r act  f or  t he r et ur n t r i p of  t he br i dge.   Pr ovi de a 
beachi ng t ype scum t r ough acr oss one end of  t he basi n.   Const r uct  t r ough 
of  [ st eel  pl at e]  [ or ]  [ f i ber gl ass]  t o t he di mensi ons i ndi cat ed.   Pr ovi de 
al l  har dwar e r equi r ed f or  t r ough i nst al l at i on.

2. 9. 6   Ef f l uent  Removal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h par agr aph WEI R PLATES.

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

Pr ovi de wei r  pl at es composed of  [ f abr i cat ed st eel  pl at e]  [ or ]  [ f i ber gl ass 
r ei nf or ced pol yest er  pl ast i c]  of  t he di mensi ons i ndi cat ed.   Mol d vee 
not ches i n f i ber gl ass wei r  pl at es i n t he pl at e;  cut  edges ar e not  
accept abl e.  Mount  wei r  pl at es i n a manner  t o be wat er t i ght  and t o pr ovi de 
a mi ni mum of  50 mm 2 i nches ver t i cal  adj ust ment .   Fabr i cat e ef f l uent  
t r ough f r om [ st eel  pl at e]  [ or ]  [ f i ber gl ass r ei nf or ced pol yest er  pl ast i c]  
t o t he di mensi ons i ndi cat ed.   Ensur e j oi nt s bet ween sect i ons ar e 
wat er t i ght .   Pr ovi de suppor t  assembl i es of  adequat e st r engt h t o pr event  
t r ough di st or t i on t hr ough f i l l i ng and dr ai ni ng of  t he t ank.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

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

3. 2   FACTORY PAI NTI NG

Ensur e al l  f er r ous met al  equi pment ,  except  st ai nl ess st eel  and gal vani zed 
st eel ,  i s  c l eaned,  pr i med,  and gi ven t wo coat s of  machi ner y enamel  at  t he 
f act or y.   Fi el d pai nt  i n accor dance wi t h Sect i on 09 90 00 PAI NTS AND 
COATI NGS.

3. 3   FRAMED I NSTRUCTI ONS

Post  f r amed i nst r uct i ons,  cont ai ni ng wi r i ng and cont r ol  di agr ams under  
gl ass or  i n l ami nat ed pl ast i c,  wher e di r ect ed.   Show wi r i ng and cont r ol  
di agr ams and compl et e l ayout  of  t he ent i r e syst em.   I ncl ude,  i n t yped 
f or m,  condensed oper at i ng i nst r uct i ons expl ai ni ng pr event i ve mai nt enance 
pr ocedur es,  met hods of  checki ng t he syst em f or  nor mal  saf e oper at i on and 
pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he syst em.   Submi t  a copy of  
t he post ed i nst r uct i ons pr oposed t o be used.   Post  f r amed i nst r uct i ons 
bef or e accept ance t est i ng of  t he syst em.

3. 4   EQUI PMENT I NSTALLATI ON

3. 4. 1   I nst al l at i on

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

Fur ni sh gr ease and oi l ,  of  gr ades r ecommended by t he manuf act ur er ,  as par t  
of  t he i nst al l at i on and as r equi r ed f or  i ni t i al  oper at i on.

3. 4. 2   Adj ust i ng

Make f i el d adj ust ment s as r equi r ed f or  pr oper  oper at i on of  t he equi pment .

3. 4. 3   Test i ng

3. 4. 3. 1   Oper at i onal  Test

Subj ect  each mechani sm t o an oper at i onal  t est ,  under  t he obser vat i on of  
t he Cont r act i ng Of f i cer .   Demonst r at e t hat  t he equi pment  i s not  def ect i ve 
and i s i n saf e and sat i sf act or y oper at i ng condi t i on.   Submi t  per f or mance 
t est  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s per f or med t o adj ust  
each component  and al l  f i el d t est s per f or med t o pr ove compl i ance wi t h t he 
speci f i ed per f or mance cr i t er i a,  upon compl et i on and t est i ng of  t he 
i nst al l ed syst em.   I ndi cat e i n each t est  r epor t  t he f i nal  posi t i on of  
cont r ol s.

3. 4. 3. 2   Tor que Test

Conduct  a t or que t est  on one mechani sm sel ect ed by t he Cont r act i ng 
Of f i cer .   Conduct  t est  under  t he super vi s i on of  a f act or y ser vi ceman and 
obser vat i on of  t he Cont r act i ng Of f i cer .   The pur pose of  t he t est  i s  t o 
ver i f y t he st r uct ur al  i nt egr i t y and adequacy of  t he mechani sm and dr i ve.   
Per f or m t or que t est  consi st i ng of  secur i ng al l  r ake ar ms at  mul t i pl e 
poi nt s by cabl es t o anchor  bol t s i nst al l ed i n t he t ank f l oor  at  l ocat i ons 
r ecommended by t he manuf act ur er .   Appl y a t or que l oad t o t he dr i ve by hand 
i f  possi bl e.   Measur e t he magni t ude of  t he appl i ed l oad by a cal i br at ed 
pr essur e r eadi ng,  t he pl unger  and r od ar ea,  and t he di st ance of  t he l i ne 
of  act i on of  each cyl i nder  f r om t he cent er l i ne of  t he mechani sm.   Take 
r eadi ngs at  100,  120,  and 140 per cent  of  cont i nuous oper at i ng t or que.   
Appl y t est  l oads such t hat  t he t or que over l oad devi ce can be used t o 
i ndi cat e t he al ar m and mot or  shut - of f  t or que val ues of  t he dr i ve.

3. 4. 3. 3   Ret est i ng

I f  any def i c i enci es ar e r eveal ed dur i ng any t est ,  cor r ect  such 
def i c i enci es and r econduct  t he t est s.

3. 4. 4   Tank Bot t om

Fi ni sh t he t ank bot t om i n such a manner  t hat  f ul l  cont act  wi l l  be obt ai ned 
bet ween t he [ s l udge scr aper s]  [ f l i ght s]  [ mani f ol d]  and t he sur f ace.

3. 5   WELDI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he need exi st s f or  mor e st r i ngent  pi pe 
wel di ng r equi r ement s,  del et e t he sent ences i n t he 
f i r st  set  of  br acket s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ Wel d pi pi ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng per f or mance 
qual i f i ed wel der s and wel di ng oper at or s.   Use qual i f i ed pr ocedur es and 
wel der s i n accor dance wi t h ASME BPVC SEC I X.   Wel di ng pr ocedur es qual i f i ed 
by ot her s,  and wel der s and wel di ng oper at or s qual i f i ed by anot her  empl oyer  
may be accept ed as per mi t t ed by ASME B31. 1.   Not i f y t he Cont r act i ng 
Of f i cer  24 hour s i n advance of  t est s and per f or m t he t est s at  t he wor k 
s i t e i f  pr act i cal .   The wel der  or  wel di ng oper at or  must  appl y hi s assi gned 
symbol  near  each wel d he makes as a per manent  r ecor d.   Wel d st r uct ur al  
member s i n accor dance wi t h Sect i on 05 05 23. 16 STRUCTURAL WELDI NG. ]   [ Use 
wel di ng and nondest r uct i ve t est i ng pr ocedur es f or  pi pi ng as speci f i ed i n 
Sect i on 40 05 13. 96 WELDI NG PROCESS PI PI NG. ]

3. 6   MANUFACTURER' S SERVI CES

Pr ovi de t he ser vi ces of  a manuf act ur er ' s r epr esent at i ve who i s exper i enced 
i n t he i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  
speci f i ed.   Super vi se t he i nst al l at i on,  adj ust ment ,  and t est i ng of  t he 
equi pment .

3. 7   CLOSEOUT ACTI VI TI ES

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

Pr ovi de a f i el d t r ai ni ng cour se f or  desi gnat ed oper at i ng and mai nt enance 
st af f  member s.   Pr ovi de t r ai ni ng f or  a t ot al  per i od of  [ _____]  hour s of  
nor mal  wor ki ng t i me and st ar t  af t er  t he syst em i s f unct i onal l y compl et e 
but  pr i or  t o f i nal  accept ance t est s.   Cover  al l  of  t he i t ems cont ai ned i n 
t he Oper at i ng and Mai nt enance Manual s.

3. 7. 2   Oper at i ng and Mai nt enance Manual s

Det ai l  i n t he Oper at i on manual s t he st ep- by- st ep pr ocedur es r equi r ed f or  
syst em st ar t up,  oper at i on,  and shut down.   I ncl ude i n t he Oper at i on manual s 
t he manuf act ur er ' s name,  model  number ,  par t s l i s t ,  and br i ef  descr i pt i on 
of  al l  equi pment  and t hei r  basi c oper at i ng f eat ur es.   Li st  i n t he 
Mai nt enance manual s r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns 
and r epai r s,  and t r oubl eshoot i ng gui des.   I ncl ude i n t he Mai nt enance 
manual s pi pi ng and equi pment  l ayout  and si mpl i f i ed wi r i ng and cont r ol  
di agr ams of  t he syst em as i nst al l ed.   Obt ai n appr oval  of  manual s pr i or  t o 
t he f i el d t r ai ni ng cour se.

        - -  End of  Sect i on - -
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