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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f ur ni shi ng and i nst al l i ng a 
package- t ype under gr ound wet  wel l  t ype sewage- l i f t  
station.  

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

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

AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C509 ( 2015)  Resi l i ent - Seat ed Gat e Val ves f or  
Wat er  Suppl y Ser vi ce

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

ASME I NTERNATI ONAL ( ASME)

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

ASME B16. 3 ( 2016)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASTM I NTERNATI ONAL ( ASTM)

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

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

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

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM C478 ( 2018)  St andar d Speci f i cat i on f or  Ci r cul ar  
Pr ecast  Rei nf or ced Concr et e Manhol e 
Sections

ASTM C478M ( 2018)  St andar d Speci f i cat i on f or  Pr ecast  
Rei nf or ced Concr et e Manhol e Sect i ons 
(Metric)

ASTM C618 ( 2017a)  St andar d Speci f i cat i on f or  Coal  
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Fl y Ash and Raw or  Cal c i ned Nat ur al  
Pozzol an f or  Use i n Concr et e

ASTM C989/ C989M ( 2018)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

HYDRAULI C I NSTI TUTE ( HI )

HI  M100 ( 2009)  HI  Pump St andar ds Set

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C62. 11 ( 2012)  St andar d f or  Met al - Oxi de Sur ge 
Ar r est er s f or  Al t er nat i ng Cur r ent  Power  
Ci r cui t s ( >1kV)

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 1940- 1 ( 2003;  R 2008)  Mechani cal  Vi br at i on -  
Bal ance Qual i t y Requi r ement s f or  Rot or s i n 
a Const ant  ( Ri gi d)  St at e -  Par t  1:   
Speci f i cat i on and Ver i f i cat i on of  Bal ance 
Tolerances

I SO 2858 ( 1975)  End Suct i on Cent r i f ugal  Pump 
( Rat i ng 16 Bar )  Desi gnat i on Nomi nal  Dut y 
Poi nt  and Di mensi ons -  I nt er nat i onal  
Restrictions

I SO 5199 ( 2002)  Techni cal  Speci f i cat i ons f or  
Cent r i f ugal  Pumps,  Cl ass I I

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

NFPA 820 ( 2016)  St andar d f or  Fi r e Pr ot ect i on i n 
Wast ewat er  Tr eat ment  and Col l ect i on 
Facilities

UNDERWRI TERS LABORATORI ES ( UL)

UL 1449 ( 2014;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

1. 2   SUBMITTALS

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

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .
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For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

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

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

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

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

SD- 01 Pr econst r uct i on Submi t t al s

Mat er i al ,  Equi pment ,  and Fi xt ur es Li st [ ;  G[ ,  [ ____] ] ]

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

Er ect i on/ I nst al l at i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

SD- 03 Pr oduct  Dat a

Spar e Par t s Dat a[ ;  G[ ,  [ ____] ] ]

Manhol e Chamber s[ ;  G[ ,  [ ____] ] ]

EPA- CPG Compl i ance[ ;  G[ ,  [ ____] ] ]

Ent r ance Cover s[ ;  G[ ,  [ ____] ] ]

Pumps[ ;  G[ ,  [ ____] ] ]

Pump Cont r ol s[ ;  G[ ,  [ ____] ] ]
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I mpel l er s[ ;  G[ ,  [ ____] ] ]

Coupl i ngs[ ;  G[ ,  [ ____] ] ]

Bear i ngs[ ;  G[ ,  [ ____] ] ]

St uf f i ng Boxes[ ;  G[ ,  [ ____] ] ]

Gat e Val ves[ ;  G[ ,  [ ____] ] ]

Check Val ves[ ;  G[ ,  [ ____] ] ]

Bl ower s[ ;  G[ ,  [ ____] ] ]

Dehumi di f i er [ ;  G[ ,  [ ____] ] ]

El ect r i c  Mot or s[ ;  G[ ,  [ ____] ] ]

SD- 05 Desi gn Dat a

Mot or / Pumps[ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

Pump Test [ ;  G[ ,  [ ____] ] ]

Hydr ost at i c Pr essur e Test [ ;  G[ ,  [ ____] ] ]

[ Pr essur e Sensor  Test [ ;  G[ ,  [ ____] ] ]

][ Fl oat  Test [ ;  G[ ,  [ ____] ] ]

] SD- 07 Cer t i f i cat es

Li st i ng of  Pr oduct  I nst al l at i ons[ ;  G[ ,  [ ____] ] ]

Recycl ed Mat er i al  Cont ent [ ;  G[ ,  [ ____] ] ]

Manhol e Chamber s[ ;  G[ ,  [ ____] ] ]

Ent r ance Cover s[ ;  G[ ,  [ ____] ] ]

Pumps[ ;  G[ ,  [ ____] ] ]

Gat e Val ves[ ;  G[ ,  [ ____] ] ]

Check Val ves[ ;  G[ ,  [ ____] ] ]

Bl ower s[ ;  G[ ,  [ ____] ] ]

Dehumi di f i er [ ;  G[ ,  [ ____] ] ]

El ect r i c  Mot or s[ ;  G[ ,  [ ____] ] ]

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

Manhol e Chamber s[ ;  G[ ,  [ ____] ] ]
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Ent r ance Cover s[ ;  G[ ,  [ ____] ] ]

Pumps[ ;  G[ ,  [ ____] ] ]

Pump Cont r ol s[ ;  G[ ,  [ ____] ] ]

Gat e Val ves[ ;  G[ ,  [ ____] ] ]

Check Val ves[ ;  G[ ,  [ ____] ] ]

Bl ower s[ ;  G[ ,  [ ____] ] ]

Dehumi di f i er [ ;  G[ ,  [ ____] ] ]

El ect r i c  Mot or s[ ;  G[ ,  [ ____] ] ]

Speci al  Tool s[ ;  G[ ,  [ ____] ] ]

Post ed I nst r uct i ons[ ;  G[ ,  [ ____] ] ]

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

Oper at i on and Mai nt enance Manual s[ ;  G[ ,  [ ____] ] ]

Pr event at i ve Mai nt enance and I nspect i on Pr ocedur e[ ;  G[ ,  [ ____] ] ]

SD- 11 Cl oseout  Submi t t al s

War r ant y[ ;  G[ ,  [ ____] ] ]

1. 3   QUALI TY CONTROL

Submi t  a l i s t i ng of  pr oduct  i nst al l at i ons s i mi l ar  t o t he package l i f t  
s t at i on bei ng i nst al l ed.

Ver i f y conf or mance of  mat er i al s and equi pment  f or  package l i f t  s t at i on t o 
t he r ef er enced publ i cat i ons or  as speci f i ed.   Ver i f y t hat  t he manuf act ur er  
i s  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s.

Submi t  manuf act ur er ' s dat a i ndi cat i ng per cent age of  r ecycl ed mat er i al  
cont ent  i n packaged sewage l i f t  s t at i ons t o ver i f y  af f i r mat i ve pr ocur ement  
compliance.

Fl y ash i s r equi r ed as an admi xt ur e and i s t o conf or m t o ASTM C618,  Cl ass 
[ F] [ C] .   Fl y ash r epl acement  of  cement  i s  not  t o exceed 20 per cent  ( maxi mum 
one par t  f l y  ash t o f our  par t s cement )  by wei ght .

**************************************************************************
NOTE:   Gr ound gr anul at ed bl ast  f ur nace sl ag and f l y  
ash ar e mat er i al s l i s t ed i n t he EPA' s Compr ehensi ve 
Pr ocur ement  Gui del i nes ( CPG)  
( http://www.epa.gov/cpg/ ) .   I f  t he 
Ar chi t ect / Engi neer  det er mi nes t hat  use of  cer t ai n 
mat er i al s meet i ng t he CPG cont ent  st andar ds and 
gui del i nes woul d r esul t  i n i nadequat e compet i t i on,  
do not  meet  qual i t y / per f or mance speci f i cat i ons,  ar e 
avai l abl e at  an unr easonabl e pr i ce or  ar e not  
avai l abl e wi t hi n a r easonabl e t i me f r ame,  t he 
Ar chi t ect / Engi neer  may submi t  wr i t t en j ust i f i cat i on 
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and suppor t i ng document at i on f or  not  pr ocur i ng 
desi gnat ed i t ems cont ai ni ng r ecover ed mat er i al .  
Wr i t t en j ust i f i cat i on may be submi t t ed on a Request  
f or  Wai ver  For m t o t he NASA Envi r onment al  Pr ogr am 
Manager  f or  appr oval .   The Request  f or  Wai ver  For m 
i s l ocat ed i n t he NASA Pr ocedur es and Gui del i nes 
( NPG 8830. 1)  ( http://nodis3.gsfc.nasa.gov ).

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

Gr ound gr anul at ed bl ast  f ur nace s l ag [ i s  r equi r ed]  [ used]  as an admi xt ur e 
[ and]  i s  t o conf or m t o ASTM C989/ C989M,  Gr ade [ 120]  wi t h bet ween 25 t o 50 
per cent  maxi mum cement  r epl acement  by wei ght .   Submi t  cer t i f i cat e t o ver i f y 
EPA- CPG compl i ance.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  mat er i al s del i ver ed t o s i t e f or  damage.   Unl oad and st or e wi t h 
mi ni mum handl i ng.   St or e mat er i al s on s i t e i n encl osur es or  under  
pr ot ect i ve cover i ng.   Do not  st or e mat er i al s di r ect l y on t he gr ound.   Keep 
i nsi de of  pi pes,  f i t t i ngs,  [ val ves]  [ and]  [ _____]  f r ee of  di r t  and debr i s.

Handl e pi pe,  f i t t i ngs,  and ot her  accessor i es i n such manner  as t o ensur e 
del i ver y t o t he t r ench i n sound undamaged condi t i on.   [ Take speci al  car e 
not  t o damage l i ni ngs of  pi pe and f i t t i ngs;  i f  l i ni ng i s damaged,  make 
sat i sf act or y r epai r s.   ] Car r y,  do not  dr ag,  pi pe t o t r ench.

1. 5   WARRANTY

Pr ovi de a manuf act uer s '  war r ant y f or  [ pumps] ,  [ f l oat  swi t ches] ,  [ cont r ol  
panel ]  [ _____] .   Cr eat e a l i s t  or  r ef er ence al l  speci f i c  oper at i on and 
mai nt enance pr ocedur es t hat  ar e r equi r ed t o keep t he war r ant y val i d.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de each st at i on wi t h t wo pumps wi t h cont r ol s capabl e of  oper at i ng t he 
pumps ei t her  s i mul t aneousl y or  i ndi v i dual l y,  dependi ng on t he l oad 
conditions.

Fur ni sh and i nst al l  each l i f t  s t at i on as a compl et e uni t  wi t h necessar y 
appur t enances[ ,  i nst al l ed wi t hi n a pump chamber [  and a ver t i cal  ent r ance 
t ube cover  and access l adder ] ,  al l ]  desi gned f or  t he f ol l owi ng:

**************************************************************************
NOTE:   Pump capaci t y,  head,  and ser vi ce l i f e i s  t o 
be as r equi r ed by t he pr oj ect  and speci f i ed.

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

Ser vi ce l i f e -  [ 15]  [ _____]  year s

Pump capaci t y -  [ _____]  l i t er  [ _____]  gal l ons per  mi nut e ( gpm)

Tot al  head -  [ _____]  met er  [ _____]  f eet

Submi t  f abr i cat i on dr awi ngs af t er  r ecei v i ng t ent at i ve appr oval  of  t he 
equi pment  and t he mat er i al s l i s t  but  bef or e i nst al l at i on.   Submi t  dr awi ngs 
cover i ng necessar y or  r ecommended changes t o accommodat e t he equi pment  
of f er ed.   Show on t he dr awi ngs t he desi gn of  t he chamber ,  wi t h di mensi ons,  
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t ypes,  and t hi cknesses of  mat er i al s,  and el evat i on l evel s wi t h r ef er ence t o 
t hose el evat i ons i ndi cat ed.

Submi t  er ect i on/ i nst al l at i on dr awi ngs f or  t he manhol e chamber  wi t h t he 
r equi r ed equi pment  and accessor i es.   Pr ovi de pr ecast  r ei nf or ced concr et e 
manhol e sect i ons conf or mi ng t o ASTM C478M and ASTM C478.   Show t he desi gn 
of  t he chamber ,  wi t h di mensi ons,  t ypes,  and t hi cknesses of  mat er i al s,  and 
el evat i on l evel s wi t h r ef er ence t o t hose el evat i ons i ndi cat ed.

Pr ovi de t he f ol l owi ng mot or / pumps desi gn i nf or mat i on pr i or  t o f i nal  
t ur nover  -  number  of  mot or  r ot or  bar s and st at or  s l ot s;  number  of  cool i ng 
f an bl ades;  RPM of  mot or ;  bear i ngs,  bear i ng manuf act ur er ,  bear i ng t ype,  
bear i ng st y l e and number  of  bal l s / el ement s;  number  of  commut at or  bar s and 
commut at or  br ushes;  SCR f i r i ng f r equenci es;  and number  of  pump i mpel l er s.

2. 1. 1   Desi gn Requi r ement s

2. 1. 1. 1   Pump Const r uct i on

Fabr i cat e cast i ngs i n cast  i r on or  st eel  f r ee f r om i nj ur i ous def ect s.   
Desi gn cast i ngs t o per mi t  easy r epl acement  of  par t s.   Gasket  al l  j oi nt s t o 
pr event  l eakage.   Desi gn and i nst al l  passageways t o per mi t  t he smoot h f l ow 
of  sewage and f r ee f r om shar p t ur ns and pr oj ect i ons.   Pr ovi de pump cast i ngs 
wi t h c l eanout  pl at es i n t he suct i on l i ne and dr ai n pl ugs.

a.   El ect r i c  Mot or s

Pr ovi de 60- her t z,  3- phase mot or s.

b.   I mpel l er s

Fabr i cat e i mpel l er s i n cast  i r on,  cast  st eel ,  or  an al l oy sui t abl e f or  t he 
ser vi ce r equi r ed.   Pr ovi de f r ee f l owi ng i mpel l er s whi ch per mi t  obj ect s i n 
t he sewage t hat  ent er  t he pump t o pass i nt o t he di schar ge pi pe.   Pr ovi de 
each i mpel l er  keyed,  spl i ned,  or  t hr eaded on t he shaf t  and l ocked i n such 
manner  t hat  l at er al  movement  i s  pr event ed and r ever se r ot at i on can not  
cause l ooseni ng.

c.   Coupl i ngs

Pr ovi de heavy- dut y f l exi bl e t ype coupl i ngs,  keyed t o t he shaf t .   Pr ovi de 
uni ver sal  t ype coupl i ngs f or  ver t i cal  pumps.

d.   Shaf t  Sl eeves

Pr ot ect  t he shaf t  f r om t he l i qui d bei ng pumped,  poi nt s i n cont act  wi t h t he 
st uf f i ng boxes,  and ot her  wear i ng par t s wi t h s l eeves desi gned i n br onze or  
a sui t abl e al l oy.

e.   St uf f i ng Boxes

Gr ease- seal  st uf f i ng boxes wi t h a seal  r i ng,  desi gned t o ensur e t i ght  
packi ng wi t hout  excessi ve wear  or  f r i c t i on on t he shaf t s,  and pr event  t he 
l eakage of  ai r  or  wat er .   Pr ovi de spl i t  t ype gl ands whi ch can be easi l y 
r emoved f or  r epacki ng.

f .   Bal ance

Bal ance r ot at i ng par t s of  t he equi pment  mechani cal l y and hydr aul i cal l y  t o 
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oper at e t hr oughout  t he r equi r ed r ange wi t hout  excessi ve end t hr ust ,  
v i br at i on,  and noi se.   Conf or m al l owabl e v i br at i on l i mi t s wi t h I SO 1940- 1, 
Tabl e 1.   Exi st ence of  def ect s t hat  cannot  be el i mi nat ed by adj ust ment  wi l l  
be suf f i c i ent  cause f or  r ej ect i on of  t he equi pment .

g.   Shaf t s

Pr ovi de hi gh- gr ade st eel  shaf t s of  a s i ze and st r engt h t o per f or m t he wor k 
required.

**************************************************************************
NOTE:   Speci f y seal ed bear i ngs on mot or s.   Pr oper l y 
i nst al l ed seal ed bear i ngs  wi t h war r ant y f or  mi ni mal  
mai nt enance r equi r ement s.

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

h.   Bear i ngs

Pr ovi de bal l  or  r ol l er  t ype mai n bear i ngs t o wi t hst and r adi al  and end 
t hr ust .   Pumps dependent  upon hydr aul i c bal ance ar e pr ohi bi t ed.

i .   Lubr i cat i on

Pr ovi de [ gr ease t ype l ubr i cat i on wi t h f i t t i ngs f or  a gr ease gun and,  i f  not  
easi l y accessi bl e,  wi t h gr ease t ubi ng ext endi ng t o conveni ent  l ocat i ons. ] [  
t he pump manuf act ur er ' s st andar d t ype gr ease f i t t i ngs. ]  [ sel f  l ubr i cat i ng,  
per manent l y seal ed bear i ngs. ]

2. 2   COMPONENTS

Submi t  a mat er i al ,  equi pment ,  and f i x t ur es l i s t  of  al l  maj or  component s 
i ncl udi ng manuf act ur er ' s cat al og number s,  speci f i cat i on and dr awi ng 
r ef er ence number ,  war r ant y i nf or mat i on,  and f abr i cat i on s i t e.

2. 2. 1   Chamber

[ Fabr i cat e chamber ,  i ncl udi ng base,  wal l s,  and ent r ance t ube wi t h 
[ _____] [ 35]  Megapascal  [ _____] [ 5000]  psi  pr ecast  concr et e desi gned t o f or m 
an i nt egr al  uni t .   ] [ Fabr i cat e wet  wel l  as an i nt egr al  par t  of  t he uni t  
wi t h a separ at e manhol e ent r ance.   ] I ncl ude l adder ,  pi pe suppor t s,  
br acket s,  and ot her  mi scel l aneous component s of  st eel  conf or mi ng t o 
ASTM A36/ A36M, ASME B16. 3, ASME B16. 11 and hot - di pped gal vani zed i n 
accor dance wi t h ASTM A123/ A123M.

2. 2. 2   Wet  Wel l  Base Mat er i al

Pr ovi de cr ushed st one as i ndi cat ed and speci f i ed i n Sect i on 31 00 00 
EARTHWORK.   Pr ovi de pol yet hyl ene vapor  bar r i er  as i ndi cat ed and speci f i ed 
i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 2. 2. 1   Wet  Wel l [  and Val ve Vaul t ]  

Pr ovi de [ f i ber gl ass r ei nf or ced pol yest er  r esi n basi n] [ concr et e wet  wel l  
[ and val ve vaul t ] ]  wi t h i nsi de di amet er  [ as i ndi cat ed] [ of  [ _____]  mm 
[ _____]  i nch] . [   Pr ecast  st r uct ur es may be pr ovi ded i n l i eu of  
cast - i n- pl ace st r uct ur es. ]
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2. 2. 3   Ent r ance Cover s

2. 2. 3. 1   Access Hat ch Cover

Pr ovi de [ al umi num] [ _____]  access hat ch cover  as i ndi cat ed.   I ncl ude l i f t i ng 
mechani sm,  aut omat i c hol d open ar m,  s l am l ock wi t h handl e,  and f l ush l i f t  
handl e.   Use aut omat i c hol d open ar m t hat  l ocks i n t he 90 degr ee posi t i on.   
Use access hat ch cover  capabl e of  wi t hst andi ng a l i ve l oad of  1500 kg/ sq.  
met er  300 l bs. / sq.  f t .   Pr ovi de st ai nl ess st eel  cy l i nder  l ock wi t h t wo keys 
per  l ock.   Key al l  t he l ocks t he same.

2. 2. 4   Manhol e Chamber

Submi t  i nf or mat i on on manhol e chamber s,  i ncl udi ng:  base,  ent r ance t ube,  ai r  
duct s,  and s i mi l ar  st r uct ur al  par t s,  wi t h [ st eel  conf or mi ng t o ASTM A36/ A36M, 
ASTM A615/ A615M]  [ r ei nf or ced f i ber gl ass] .   Pr ot ect  st eel  f r om cor r osi on by 
means of  hot - di p gal vani z i ng conf or mi ng t o ASTM A123/ A123M epoxy- r esi n 
coatings.

2. 2. 5   Pumps

**************************************************************************
NOTE:   Pump capaci t y i s  t o be as r equi r ed by t he 
pr oj ect  and speci f i ed.

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

Pr ovi de pumps of  t he noncl oggi ng,  cent r i f ugal  t ype desi gned t o pump 
unscr eened sewage.   Pr ovi de pumps wi t h a r at ed capaci t y as speci f i ed and i s 
capabl e of  passi ng 75 mi l l i met er  3- i nch sol i ds.   Conf or m t o t he 
r equi r ement s of  I SO 2858 and I SO 5199 HI  M100. [   Pump speed i s not  t o 
exceed [ 1, 800] [ _____]  r evol ut i ons per  mi nut e. ]

2. 2. 5. 1   Alternator

Pr ovi de an al t er nat or  cont r ol  swi t ch t o oper at e i n connect i on wi t h each 
f l oat .   Use an al t er nat or  cont r ol  swi t ch t o al t er nat e t he oper at i on of  t he 
pumps and oper at e bot h pumps i f  t he wat er  l evel  r i ses above t he second hi gh 
wat er  l evel .   I ncor por at e t i me del ay f unct i on and devi ces i n t he al t er nat or  
cont r ol s such t hat  bot h sewage pumps cannot  be st ar t ed s i mul t aneousl y f or  
an adj ust abl e per i od of  10 t o 120 seconds af t er  shut down.   Use t he del ay 
f unct i on desi gned t o oper at e i n any condi t i on of  s t ar t - up i n ei t her  nor mal  
or  emer gency oper at i onal  mode.

2. 2. 6   Valves

2. 2. 6. 1   Gat e Val ves i n Val ve Vaul t

Conf or m t o AWWA C500 f or  gat e val ves wi t h out s i de- scr ew- and- yoke 
r i s i ng- st em t ype wi t h doubl e di sc gat es and f l anged ends.   Conf or m t o 
AWWA C509 f or  val ves wi t h out s i de- scr ew- and- yoke r i s i ng- st em t ype wi t h 
f l anged ends.   Pr ovi de val ves wi t h handwheel s t hat  open by count er c l ockwi se 
r ot at i on of  t he val ve st em.   Bol t  and const r uct  st uf f i ng boxes t o per mi t  
easy r emoval  of  par t s f or  r epai r .   Use val ves f r om one manuf act ur er .

2. 2. 6. 2   Check Val ves Less t han 100 mm 4- I nch Di amet er

Pr ovi de neopr ene bal l  check val ve wi t h i nt egr al  hydr aul i c seal i ng f l ange,  
desi gned f or  a hydr aul i c wor ki ng pr essur e of  1. 21 MPa 175 psi .
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[ 2. 2. 6. 3   Check Val ves 100 mm 4- I nch and Lar ger  Di amet er

Pr ovi de noncl oggi ng swi ng check val ve r at ed f or  not  l ess t han 1. 21 MPa 175 
psi g wor ki ng pr essur e capabl e of  passi ng 76- mm 3- i nch di amet er  sol i ds.   
Cast  i r on conf or mi ng t o ASTM A126.   Buna- N di sc and i nt egr al  seat .   Fl anged 
ends conf or mi ng t o AWWA C110/ A21. 10.

Pr ovi de a posi t i ve hor i zont al ,  swi ng check t ype check val ves.   Pr ovi de 
val ves t hat  per mi t  a f r ee f l ow of  sewage f or war d and a posi t i ve check 
agai nst  backf l ow.   Pr ovi de i r on body val ves wi t h a r emovabl e cover  f or  
i nspect i on and r emoval  of  t he gat e assembl y.   Pr ovi de [ br onze] [ _____]  gat e,  
gat e seat s,  shaf t ,  st uds,  and nut s.

] 2. 2. 7   Piping

Pr ovi de f or ce mai ns i n accor dance wi t h Sect i on 33 31 23. 00 10 FORCE MAI NS 
AND I NVERTED SI PHONS;  SEWER.

2. 2. 7. 1   Pi pi ng Connect i ons

Pr ovi de pump suct i on and di schar ge wi t h f l anged connect i ons of  t he pr oper  
s i ze f or  t he pump t ype and capaci t y.   Pr ovi de bet ween pi pes of  di ss i mi l ar  
met al s a r ubber  gasket  or  ot her  appr oved t ype of  i nsul at i ng j oi nt  or  
di el ect r i c  coupl i ng t o ef f ect i vel y pr event  met al - t o- met al  cont act  bet ween 
adj acent  sect i ons of  pi pi ng.

2. 2. 7. 2   Accessories

Pr ovi de f l anges,  connect i ng pi eces,  t r ansi t i on gl ands,  t r ansi t i on s l eeves,  
and ot her  adapt er s as r equi r ed.

2. 2. 7. 3   Fl exi bl e Fl anged Coupl i ng

Pr ovi de f l exi bl e f l anged coupl i ngs appl i cabl e f or  sewage as i ndi cat ed.   Use 
f l exi bl e f l anged coupl i ng desi gned f or  a wor ki ng pr essur e of  2. 41 MPa 350 
psi.

2. 2. 8   Vent i l at i ng Bl ower

Ensur e bl ower s mai nt ai n ai r  changes i n accor dance wi t h[  NFPA 820] [  ever y 
[ 5]  [ _____]  mi nut es] .   Mount  a manual  and aut omat i c swi t ch on t he s i de of  
t he ent r ance t ube f or  oper at i on of  t he bl ower .   Pr ovi de vent  t o at mospher e 
wi t h cover s and scr eens t o pr event  t he ent r ance of  r ai n,  i nsect s,  and 
r odent s.   Aut omat i cal l y  act uat e bl ower  upon openi ng t he ent r ance t ube 
cover ,  unl ess over r i dden by t he manual  cont r ol .

2. 2. 9   Dehumidifier

Fur ni sh and i nst al l  a packaged dehumi di f i er  i n accor dance wi t h l i f t  s t at i on 
manuf act ur er ' s r ecommendat i ons.   I ncl ude i n cont r ol s a humi di st at  and 
l ow- t emper at ur e cut out / di schar ge condensat e t o t he wet  wel l .

2. 2. 10   Nameplates

Pr ovi de t he manuf act ur er ' s name or  t r ademar k on a cor r osi on- r esi st ant  
i dent i f i cat i on pl at e or  cast  i nt egr al l y ,  on each i t em of  equi pment ,  
st amped,  or  ot her wi se per manent l y  mar ked i n a conspi cuous pl ace.   I ncl ude 
on t he pump i dent i f i cat i on pl at e t he pump capaci t y  i n l i t er  per  mi nut e gpm,  
pump head i n met er  f eet  and speed of  r ot at i on.   Cast  on t he body of  t he 
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pump t he di r ect i on of  r ot at i on.

2. 2. 11   Pump Cont r ol s

2. 2. 11. 1   General

Pump oper at i ng cont r ol s [ pr ovi ded by t he pump suppl i er  and ] ar e t he 
aut omat i c t ype i ncl udi ng al l  necessar y component s t o f unct i on r el i abl y.   
Mount  cont r ol s i n a NEMA 3R r at ed [ st ai nl ess st eel ] [ _____]  cont r ol  panel .   
Ensur e equi pment  subj ect  t o cont act  wi t h sewage or  sewage gases i s 
cor r osi on- r esi st ant  met al .   Pr ovi de an el ect r oni c cont r ol l er  t hat  
aut omat i cal l y  act i vat es and al t er nat es t he pump oper at i on.   I f  t he l i qui d 
l evel  cont i nues t o r i se t o t he pl ans- speci f i ed l evel ,  t he cont r ol l er  
engages bot h pumps t o oper at e s i mul t aneousl y unt i l  bot h shut  of f  at  t he 
speci f i ed l ow l evel .   Pr ovi de hand- of f - aut o swi t ches t o choose t he mode of  
oper at i on f or  each pump.   Pr ovi de cont r ol s wi t h a 12 VDC power ed f l oat  
swi t ch connect ed t o t he al ar m cont act  of  t he bat t er y char ger  t o act i vat e 
hi gh- l evel  al ar ms.

Pr ot ect  pumpi ng st at i ons f r om l i ght ni ng and t r ansi ent  vol t age sur ges and 
equi p wi t h phase pr ot ect i on.

Pr ovi de t he st at i on wi t h a t hr ee- wi r e,  4- pol e ( gr oundi ng)  r ecept acl e f or  a 
por t abl e gener at or  i n case t her e i s an ext er nal  power  out age.

Desi gn t he cont r ol  syst em t o oper at e t wo ( 2)  pumps at  power  char act er i st i cs 
as shown on t he pl ans.   Ensur e al l  cont r ol s and wi r i ng meet  or  exceed t he 
r equi r ement s of  t he Nat i onal  El ect r i cal  Code ( NEC) ,  Lat est  Edi t i on.

For  pumps speci f i ed as expl osi on pr oof ,  have pump power  and cont r ol  
i nst al l at i on meet s NEC r equi r ement s f or  Cl ass 1,  Di v i s i on 1,  Gr oup D 
Hazar dous Locat i on,  i ncl udi ng i nt r i nsi cal l y  saf e cont r ol s.   Pr ovi de 
component s t hat  ar e UL l i s t ed or  FM appr oved.

Requi r e t he cont r ol  f unct i on t o pr ovi de f or  t he oper at i on of  t he pumps 
under  nor mal  condi t i ons and al t er nat es t he pumps on each pump down cycl e.

I n t he event  t he i ncomi ng f l ow exceeds t he pumpi ng capaci t y of  t he l ead 
pump,  t he of f l i ne pumps aut omat i cal l y  st ar t  t o handl e t he i ncr eased f l ow.   
As t he f l ow decr eases,  t he pumps cut  of f  at  t he el evat i ons set  on t he 
controller.

2. 2. 11. 2   Enclosure

Pr ovi de a NEMA 3R r at ed encl osur e manuf act ur ed f r om st ai nl ess st eel .   [ The 
encl osur e i s a wal l  mount  t ype sui t abl e f or  mount i ng on st r ut  or  channel  
wi t h a mi ni mum dept h s i zed t o adequat el y house al l  t he component s.   
] Pr ovi de a r ubber  composi t i on door  gasket  and assur es a posi t i ve 
weat her pr oof  seal .   Pr ovi de a door  t hat  opens a mi ni mum of  180 degr ees and 
i s equi pped wi t h a 3- poi nt  l at ch and padl ockabl e handl e.

Pr ovi de a dead f r ont  mount ed i n t he panel  t o pr ovi de pr ot ect i on of  
per sonnel  f r om l i ve i nt er nal  wi r i ng.   I nst al l  cut out s f or  br eaker  handl es 
t o al l ow oper at i on of  br eaker s wi t hout  ent er i ng t he compar t ment .

Mount  al l  cont r ol  swi t ches,  i ndi cat or  pi l ot  l i ght s,  el apsed t i me met er s,  
dupl ex r ecept acl e and ot her  oper at i onal  devi ces on t he ext er nal  sur f ace of  
t he dead f r ont .
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Ensur e t he dead f r ont  opens a mi ni mum of  150 degr ees t o al l ow access t o 
equi pment  f or  mai nt enance.

[ Manuf act ur e t he back pl at e f r om 2. 78 mm 12- gauge ( mi ni mum)  st eel  and 
f i ni shed wi t h a pr i mer  coat  and t wo ( 2)  coat s of  baked on whi t e enamel .   
] Mount  al l  har dwar e t o t he subpanel  wi t h machi ne t hr ead t apped hol es.  Sheet  
met al  scr ews ar e not  accept abl e.   Per manent l y i dent i f y al l  devi ces t o mat ch 
t he schemat i c di agr am.

Pr ovi de an encl osur e vent i l at or  l ocat ed near  t he t op of  t he encl osur e on 
t he opposi t e s i de of  t he gener at or  r ecept acl e.   Pr ovi de a r ai n and ver mi n 
pr oof  vent i l at or  and made of  f i r e r et ar dant  t her mopl ast i c mat er i al .

2. 2. 11. 3   Power  Di st r i but i on

Pr ovi de a panel  power  di st r i but i on t hat  i ncl udes al l  necessar y component s 
and i s compl et el y wi r ed wi t h st r anded copper  conduct or s r at ed at  90 degr ees 
C 194 degr ees F.   I nst al l  al l  conduct or  t er mi nat i ons as r ecommended by t he 
devi ce manuf act ur er .

Pr ovi de a mai n and emer gency c i r cui t  br eaker  i n t he cont r ol  panel .   Pr ovi de 
a mechani cal  i nt er l ock bet ween t he mai n and emer gency br eaker s t o pr event  
s i mul t aneous oper at i on of  bot h power  sour ces.

[ Pr ovi de heavy dut y t her mal  magnet i c c i r cui t  br eaker s wi t h a mi ni mum of  
[ _____]  amps i nt er r upt i ng capaci t y at  [ _____]  vol t s and [ _____]  amps at  
[ _____]  vol t s.

] Si ze each mot or  br eaker  t o meet  t he pump mot or  oper at i ng char act er i st i cs.   
I ndi v i dual l y pr ot ect  t he cont r ol  c i r cui t  and t he dupl ex r ecept acl e by 
c i r cui t  br eaker s.

I nst al l  i ndi cat i ng t ype c i r cui t  br eaker s,  pr ovi di ng " On/ Of f / Tr i p"  posi t i ons 
of  t he oper at i ng handl e.   When t he br eaker  i s  t r i pped aut omat i cal l y ,  t he 
handl e assumes a mi ddl e posi t i on i ndi cat i ng " Tr i p" .

Pr ovi de qui ck- make and qui ck- br eak t her mal  magnet i c br eaker s on manual  and 
aut omat i c oper at i on and have i nver se t i me char act er i st i cs secur ed t hr ough 
t he use of  bi met al l i c  t r i ppi ng el ement s suppl ement ed by a magnet i c t r i p f or  
i nst ant aneous pr ot ect i on.   Desi gn br eaker s so t hat  an over l oad on one pol e 
aut omat i cal l y  t r i ps and opens al l  l egs.   Fi el d i nst al l ed handl e t i es ar e 
not  accept abl e.   

Ensur e mot or  st ar t er s ar e open f r ame,  acr oss t he l i ne,  f ul l  vol t age,  NEMA 
r at ed wi t h i ndi v i dual  over l oad pr ot ect i on f or  each phase.   Ensur e mot or  
st ar t er  cont act  and coi l  i s  r epl aceabl e f r om t he f r ont  of  t he st ar t er  
wi t hout  r emovi ng f r om i t s mount ed posi t i on.

Pr ovi de mot or  over l oad pr ot ect i on v i a mel t i ng al l oy t ype t her mal  over l oad 
r el ays.   Pr ovi de over l oads t hat  ar e i nt er changeabl e and si zed per  NEC.

Pr ovi de cont r ol  t r ansf or mer s f or  120 VAC r equi r ement s i n t he cont r ol  
panel .   Pr ovi de f used t r ansf or mer s and t he secondar i es gr ounded.

Pr ovi de i ncomi ng power  wi t h bot h l i ght ni ng sur ge ar r est er s ( l i ne s i de,  
I EEE C62. 11)  and t r ansi ent  vol t age sur ge suppr essi on ( l oad s i de,  UL 1449) .   
Use sol i d st at e devi ces wi t h LED i ndi cat or  l i ght s f or  power  and pr ot ect i ve 
st at us.   As a mi ni mum,  r at e devi ces f or  [ 50, 000] [ _____]  amps per  phase wi t h 
r esponse t i me l ess t han 5nSec.
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I nst al l  a l i ne vol t age r at ed,  sol i d- st at e,  adj ust abl e,  pl ug- i n moni t or  t o 
sense r ever sed or  l oss of  a phase.   Ensur e t he cont r ol  c i r cui t  de- ener gi zes 
upon sensi ng any of  t he f aul t s and aut omat i cal l y  r est or es ser vi ce upon 
r et ur n t o nor mal  power .

2. 2. 11. 4   Al ar m Syst em

Pr ovi de a weat her pr oof - shat t er pr oof  r ed st r obe al ar m l i ght  f i x t ur e r at ed at  
[ 100, 000] [ _____]  peak candl e power ,  12 VDC,  80 f l ashes per  mi nut e t o 
i ndi cat e al ar m condi t i ons.  

Mount  t he al ar m hor n on t he ext er i or  of  t he cabi net .   The al ar m hor n 
pr ovi des a s i gnal  of  not  l ess t han 90db at  3 met er s 10 f eet .   Deact i vat e 
t he al ar m hor n wi t h an al ar m si l ence swi t ch,  however ,  t he al ar m l i ght  
f l ashes unt i l  t he al ar m condi t i on ceases t o exi st .   At  t hat  t i me t he al ar m 
r eset  f unct i on r eset s f or  nor mal  oper at i on.

The al ar m ci r cui t r y i s  12 VDC,  power ed by a bat t er y oper at ed al ar m wi t h 
char ger  wi t h pl ug- i n base,  sol i d st at e c i r cui t r y and push t o t est  swi t ch.   
Bat t er y i s r at ed f or  7. 0 amp- hour s mi ni mum.   Al ar m hor n and l i ght  ar e 
act i vat ed v i a t he bat t er y char ger  upon ei t her  l oss of  ut i l i t y  power  or  a 
hi gh l evel  condi t i on i n t he wet  wel l .

2. 2. 11. 5   Cont r ol  Syst em

Pr ovi de a cont r ol  syst em f or  t he aut omat i c and manual  cont r ol  and 
al t er nat i on of  t he pumps t o mai nt ai n a pumped down condi t i on of  t he wet  
well.

Pr ovi de cont r ol  of  dupl ex pumps by an el ect r oni c al t er nat i ng cont r ol l er  
wi t h di gi t al  l evel  di spl ay.   For  l ocat i ons speci f i ed f or  expl osi on pr oof  
pumps,  desi gn syst em f or  i nst al l at i on i n a Cl ass 1,  Di v i s i on 1,  Gr oups A,  
B,  C,  and D hazar dous ar ea and be i nt r i nsi cal l y  saf e.   Ensur e submer si bl e 
pr essur e t r ansmi t t er  sends a 4- 20mA i nput  t o cont r ol l er .

As t he l evel  i n t he wet  wel l  r i ses,  t he l ead pump as det er mi ned by t he 
al t er nat or ,  st ar t s and pump t he st at i on t o t he " of f "  posi t i on.   I n t he 
event  t he i ncomi ng f l ow exceeds t he capaci t y of  t he l ead pump,  t he l ag pump 
st ar t s and bot h pumps r un t o t he of f  l evel .   The al t er nat or  swi t ches when 
t he of f  l evel  i s  r eached.

I f  t he l evel  cont i nues t o r i se,  al ar m f unct i ons ar e act i vat ed v i a a 
hi gh- l evel  f l oat  swi t ch ( i nt r i nsi cal l y  saf e f or  Cl ass I ,  Di v i s i on 1,  
hazar dous i nst al l at i ons) .

Suspend t he submer si bl e l evel  sensor  on i t s cabl e,  and r un i nsi de a 50 mm 
2- i nch Schedul e 40 PVC pi pe,  whi ch i s at t ached under  t he l i d of  t he wet  
wel l  by st ai nl ess st eel ( SS)  c l amps and SS uni st r ut .   Ensur e t he pi pe 
r eaches t o t he bot t om of  t he wet  wel l .   Per f or at e t he bot t om 300 mm 12- i nch 
of  pi pe wi t h 9. 5 mm 3/ 8- i nch hol es spaced 25 mm 1- i nch apar t .   Suspend t he 
hi gh l evel  f l oat  on i t s cabl e f r om t he st r ut  on t he t op.

[ 2. 2. 11. 6   Fl oat  Assembl y Descr i pt i on

Use a di r ect  act i ng f l oat  swi t ch consi st i ng of  a nor mal l y- open mer cur y 
swi t ch encl osed i n a f l oat .   Use pi pe mount ed f l oat  assembl y.   Use f l oat  
mol ded of  r i gi d hi gh- densi t y pol yur et hane f oam,  col or - coded and coat ed wi t h 
a dur abl e,  wat er  and cor r osi on- r esi st ant  j acket  of  c l ear  ur et hane.   Pr ovi de 
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connect i ng cabl e and suppor t  pol e i n accor dance wi t h manuf act ur er s 
r ecommendat i ons.   Pr ovi de a cast  al umi num NEMA [ Type 4] [ _____]  j unct i on box 
t o connect  f l oat  assembl y.   Use box wi t h a gasket ed cover  wi t h t apped f l oat  
f i t t i ng and condui t  ent r ance pi pe t hr eaded openi ng.   Mount  f l oat s at  f i xed 
el evat i ons as shown.   Use f l oat s desi gned t o t i l t  and oper at e t hei r  
swi t ches causi ng sequent i al  t ur n- on t ur n- of f  of  t he pump,  when t he l i qui d 
l evel  bei ng sensed r i ses or  f al l s  past  t he f l oat .

][ 2. 2. 11. 7   Pr essur e Sensor  Descr i pt i on

Pr ovi de t he pump st at i on wi t h a submer si bl e pr essur e t ype l evel  sensor  and 
an el ect r oni c pump cont r ol l er .   Sense l evel s by a 24 DVC,  1 Per cent  
submer si bl e pr essur e t r ansmi t t er  pr ovi ded by cont r ol l er  manuf act ur er .   
Const r uct  t he syst em as f ol l ows:

a.   The pr essur e t ype l evel  sensor  i s  a submer si bl e t ype,  suspended on i t s 
cable.

b.   I nst al l  t he sensor  per  manuf act ur er ' s i nst r uct i ons f or  wet  wel l  
i nst al l at i ons,  i ncl udi ng any r ecommended mount i ng accessor i es.

c.   The l evel  sensor  i s  as f ol l ows:

( 1)  Sel ect  t he sensor  r ange based on t he wet  wel l  dept h.

( 2)  The sensor  out put  i s  4- 20mA pr opor t i onal  t o wat er  l evel ,  2- wi r e 
type.

( 3)  Const r uct  al l  exposed par t s of  [ 316 St ai nl ess St eel ] [ _____]

( 4)  Fi l l  t he sensor  wi t h Si l i con Oi l

( 5)  Power  t he Sensor  by 24 VDC out put  f r om el ect r oni c pump cont r ol l er .

d.   Mount  t he el ect r oni c pump cont r ol l er  i n t he st ar t er  panel  encl osur e,  
and be v i s i bl e f r om t he f r ont  of  t he swi ng- out  panel ,  wi t h t he 
encl osur e door  opened.   The el ect r oni c pump cont r ol l er  i s  as f ol l ows:

( 1)  Accept  a 4- 20 mA,  2 wi r e l evel  s i gnal ,  and i ndi cat e t he wet  wel l  
l evel  di gi t al l y  i n di r ect  engi neer i ng uni t s ( met er s) ( f eet ) .

( 2)  Pr ovi de pump cont r ol  out put s,  wi t h i ndependent  adj ust ment  f or  each 
pump st ar t i ng and st oppi ng set poi nt .   I ndi cat e each l evel  set poi nt  
di gi t al l y  i n di r ect  engi neer i ng uni t s.

( 3)  Power  t o t he uni t  i s  120 VAC.

( 4)  Equi p cont r ol l er  wi t h H. O. A.  swi t ches and pump on i ndi cat i ng 
l i ght s ( one each per  pump) .

] 2. 2. 11. 8   Anci l l ar y Equi pment

The cont r ol  syst em i ncl udes,  but  not  be l i mi t ed t o:

a.   An el apsed t i me met er  f or  each pump mount ed on t he dead f r ont  door .   
The met er  oper at es on 120 VAC,  and i ndi cat e r un t i me i n hour s,  have LCD 
Di spl ay and i s not  r eset t abl e.

b.   A weat her pr oof  gener at or  r ecept acl e r at ed 100A i s r equi r ed.
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c.   Cont r ol  wi r e i s a mi ni mum 18 AWG.   Rout e al l  cont r ol  wi r es t hr ough a 
pl ast i c wi r eway wi t h snap on cover s,  bundl ed and t i e wr apped t o f or m a 
neat  assembl y.

d.   Pr ovi de a dupl ex,  15 amp,  GFI  r ecept acl e pr ovi di ng 120 vol t s,  60 her t z,  
s i ngl e phase power  i nsi de t he panel  on t he deadf r ont  door .

e.   1- N/ O and 1- N/ C unpower ed cont act  f or  hi gh l evel ,  power / cont r ol  power  
f ai l ur e,  and pump r un i ndi cat i on wi r ed t o t er mi nal  st r i p.

f .   I dent i f i cat i on pl at e engr aved t o show whi t e l et t er s on a bl ack 
backgr ound.   Let t er s ar e upper case.   I dent i f i cat i on Pl at e t o i ndi cat e 
" LI FT STATI ON CONTROL PANEL"  syst em vol t age ( e. g.  208V,  3PH or  480V,  
3PH) ,  and power  sour ce.

g.   Pump seal  f ai l ur e i ndi cat i on.

h.   Ti me del ay r el ay t o pr event  pumps f r om st ar t i ng s i mul t aneousl y.

2. 3   PAINT

Tr eat  and pai nt  equi pment  i n accor dance wi t h t he manuf act ur er ' s st andar d 
pr act i ce f or  sewage r esi st ance.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  l i f t  s t at i on as i ndi cat ed,  i n accor dance wi t h dr awi ngs and t he 
manuf act ur er ' s i nst r uct i ons.   Dampen and i sol at e equi pment  v i br at i on.

3. 1. 1   Emer gency Over f l ow

I nst al l  a gr avi t y- over f l ow l i ne f r om t he wet  wel l .   Ter mi nat e over f l ow l i ne 
wi t h a headwal l  and f l ap val ve.

3. 1. 2   Pr ot ect i on f r om Movi ng Par t s

Locat e guar d bel t s,  pul l eys,  chai ns,  gear s,  coupl i ngs,  pr oj ect i ng 
set scr ews,  keys,  and ot her  r ot at i ng par t s i n accor dance wi t h appl i cabl e 
OSHA st andar ds and so t hat  per sonnel  ar e pr oper l y pr ot ect ed f r om i nj ur y.

3. 1. 3   Valves

I nst al l  gat e val ves conf or mi ng t o AWWA C500 i n accor dance wi t h AWWA C600 
f or  val ve- and- f i t t i ng i nst al l at i on and wi t h t he r ecommendat i ons of  t he 
Appendi x ( " I nst al l at i on,  Oper at i on,  and Mai nt enance of  Gat e Val ves" )  t o 
AWWA C500.   I nst al l  gat e val ves conf or mi ng t o AWWA C509 i n accor dance wi t h 
AWWA C600 f or  val ve- and- f i t t i ng i nst al l at i on and wi t h t he r ecommendat i ons 
of  t he Appendi x ( " I nst al l at i on,  Oper at i on,  and Mai nt enance of  Gat e Val ves" )  
to AWWA C509.

[ I nst al l  check val ves i n accor dance wi t h t he appl i cabl e r equi r ement s of  
AWWA C600 f or  val ve- and- f i t t i ng i nst al l at i on [ ,  except  as ot her wi se 
i ndi cat ed] . ] [   Make and assembl e j oi nt s t o gat e val ves [ and check val ves]  
as speci f i ed f or  maki ng and assembl i ng t he same t ype j oi nt s bet ween pi pe 
and f i t t i ngs. ]
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3. 1. 4   Piping

Ter mi nat e di schar ge l i nes 1. 5 met er  5- f eet  out s i de t he l i f t  s t at i on i n 
f l anged connect i ons. [   I ncl ude t he pi pe f r om t he wet  wel l  manhol e i n t he 
suct i on l i ne. ]

3. 1. 5   Miscellaneous

At t ach a f i nal  as bui l t  dr awi ng,  l ami nat ed i n myl ar ,  t o t he i nsi de of  t he 
f r ont  door  and shown on t he as- bui l t  dr awi ngs.   I ncl ude a l i s t  of  al l  
l egends.   I dent i f y t he pump namepl at e dat a on t he dr awi ng and on t he 
as- bui l t  pl ans.

Per manent l y mar k al l  component  par t s i n t he cont r ol  panel  and i dent i f i ed as 
t hey ar e i ndi cat ed on t he dr awi ng.   Mar k on t he back pl at e adj acent  t o t he 
component .   I dent i f y al l  cont r ol  conduct or s wi t h wi r e mar ker s at  each end 
as c l ose as pr act i cal  t o t he end of  conduct or .

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Tests

Per f or m t est s,  i ncl udi ng hydr ost at i c pr essur e t est  of  pi pi ng,  under  a t est  
pr essur e equal  t o 50 per cent  mor e t han t he pump di schar ge pr essur e or  t ot al  
dynami c head,  whi chever  i s  gr eat er .   Per f or m a pump t est ,  [ pr essur e sensor  
t est ] [ f l oat  t est ] .   Submi t  t he t est  r esul t s t o t he Cont r act i ng Of f i cer .

Test  al l  panel s t o t he power  r equi r ement s as shown on t he pl ans t o assur e 
pr oper  component  oper at i on.   Act i vat e each cont r ol  f unct i on t o check f or  
pr oper  oper at i on and i ndi cat i on.

3. 2. 2   Fi el d Repr esent at i ve

A r epr esent at i ve of  t he l i f t  s t at i on manuf act ur er  i s  t o di r ect  t he st ar t up 
of  t he st at i on and i nst r uct  r epr esent at i ves of  t he Gover nment  i n st ar t up 
and oper at i on pr ocedur es.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Oper at i on and Mai nt enance

Submi t  pr event at i ve mai nt enance and i nspect i on pr ocedur e f or  package l i f t  
s t at i ons.   I ncl ude i n pr ocedur es t he f r equency of  pr event at i ve mai nt enance,  
i nspect i on,  adj ust ment ,  l ubr i cat i on,  and cl eani ng necessar y t o mi ni mi ze 
cor r ect i ve mai nt enance and r epai r .

Suppl y speci al  t ool s t hat  ar e r equi r ed f or  mai nt enance and t est i ng of  t he 
package l i f t  s t at i ons.

Submi t  spar e par t s dat a,  i ncl udi ng a compl et e l i s t  of  par t s and suppl i es 
wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y.   Li st  par t s and suppl i es 
t hat  ar e ei t her  nor mal l y f ur ni shed at  no ext r a cost  wi t h t he pur chase of  
equi pment ,  or  speci f i ed t o be f ur ni shed as a par t  of  t he cont r act ,  and l i s t  
addi t i onal  i t ems r ecommended by t he manuf act ur er  t o ensur e an ef f i c i ent  
oper at i on f or  a per i od of  one year .

I nst al l  on or  near  t he package l i f t  s t at i ons,  a compl et e package of  post ed 
i nst r uct i ons,  consi st i ng of  l abel s,  s i gns,  and t empl at es of  oper at i ng 
instructions.
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Submi t  oper at i on and mai nt enance manual s f or  package l i f t  s t at i ons,  
i ncl udi ng Equi pment  Descr i pt i on,  Assembl y and I nst al l at i on Pr ocedur es,  
Adj ust ment  and Al i gnment ,  Checkout  Pr ocedur es,  Pr ocedur es of  Oper at i on and 
Troubleshooting.

        - -  End of  Sect i on - -
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