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PACKAGED UTI LI TY WASTEWATER PUMPI NG STATI ONS
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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  Packaged Submer si bl e Sewage Grinder
Nonclog  Pump St at i ons i ncl udi ng al ar m r equi r ement s,  
st at i on pi pi ng,  and O&M dat a packages.

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 C104/ A21. 4 ( 2016)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

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

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

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

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

AWWA 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 C515 ( 2015)  Reduced- Wal l ,  Resi l i ent - Seat ed Gat e 
Val ves f or  Wat er  Suppl y Ser vi ce

AWWA C517 ( 2009)  Resi l ent - Seat ed Cast - I r on Eccent r i c 
Pl ug Val ves

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

AWWA C605 ( 2014)  Under gr ound I nst al l at i on of  
Pol yvi nyl  Chl or i de ( PVC)  and Mol ecul ar l y 
Or i ent ed Pol yvi nyl  Chl or i de ( PVCO)  
Pr essur e Pi pe and Fi t t i ngs

AWWA M23 ( 2002;  2nd Ed)  Manual :   PVC Pi pe -  Desi gn 
and I nst al l at i on

ASME I NTERNATI ONAL ( ASME)

ASME B1. 20. 1 ( 2013)  Pi pe Thr eads,  Gener al  Pur pose ( I nch)

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

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

ASME B16. 3 ( 2011)  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 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 A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

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

ASTM 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 C443 ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe and Manhol es,  
Usi ng Rubber  Gasket s

ASTM C443M ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe and Manhol es,  
Usi ng Rubber  Gasket s ( Met r i c)

ASTM C478 ( 2015a)  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

ASTM C478M ( 2015a)  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 D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds

ASTM D1785 ( 2012)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

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

ASTM D2464 ( 2015)  St andar d Speci f i cat i on f or  Thr eaded 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 80

ASTM D2466 ( 2017)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 

SECTI ON 33 32 16  Page 5



Fi t t i ngs,  Schedul e 40

ASTM D2467 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 80

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

ASTM D3753 ( 2012;  E 2013)  Gl ass- Fi ber - Rei nf or ced 
Pol yest er  Manhol es and Wet wel l s

ASTM D883 ( 2017)  St andar d Ter mi nol ogy Rel at i ng t o 
Plastics

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

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

MSS SP- 80 ( 2013)  Br onze Gat e,  Gl obe,  Angl e and Check 
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

UNDERWRI TERS LABORATORI ES ( UL)

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 67 ( 2009;  Repr i nt  Nov 2017)  UL St andar d f or  
Saf et y Panel boar ds

1. 2   SUBMITTALS

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

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

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
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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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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 wi t h 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- 03 Pr oduct  Dat a

Submer si bl e Sewage Grinder nonclog  Pumps;  G [ ,  [ _____] ]

Pump Per f or mance Cur ve;  G [ ,  [ _____] ]

Pump Mot or ;  G [ ,  [ _____] ]

Pump Cont r ol  Syst em;  G [ ,  [ _____] ]

Wet  Wel l  and Val ve Vaul t ;  G [ ,  [ _____] ]

Fl exi bl e Fl anged Coupl i ng;  G [ ,  [ _____] ]

St at i on Pi pi ng and f i t t i ngs;  G [ ,  [ _____] ]

Val ves;  G [ ,  [ _____] ]

Li st  of  Spar e Par t s;  G [ ,  [ _____] ]

SD- 04 Sampl es

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

SD- 05 Desi gn Dat a

Buoyancy Cal cul at i ons;  G [ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a
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Submer si bl e Sewage Grinder Nonclog  Pumps Dat a Package 3;  G [, 
[_____]]

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

  I ncl ude pumps,  al ar ms,  and mot or s.   I ncl ude i nf or mat i on on 
equi pment ,  al ar m panel  and cont r ol s,  pumps and pump per f or mance 
cur ves,  st at i on l ayout ,  pi pi ng,  val ves and ot her  accessor i es i n 
dat a f or  submer si bl e sewage grinder nonclog  pump st at i on.

[ 1. 3   MAI NTENANCE MATERI AL SUBMI TTALS

1. 3. 1   Spar e Par t s

Pr ovi de l i s t  of  spar e par t s as r ecommnended by t he manuf act ur er  of  t he 
packaged pump st at i on.

] 1. 4   QUALI TY CONTROL

1. 4. 1   I nst al l er  Qual i f i cat i ons

Pr ovi de manuf act ur er ' s aut hor i zed pump r epr esent at i ve who i s t r ai ned and 
appr oved f or  i nst al l at i on of  pumps and packaged pump st at i on r equi r ed f or  
t hi s pr oj ect .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG OF MATERI ALS

1. 5. 1   Del i ver y and St or age

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 i n encl osur es or  under  pr ot ect i ve 
cover i ng.   Rubber  gasket s whi ch ar e not  t o be i nst al l ed i mmedi at el y must  be 
st or ed under  cover ,  out  of  di r ect  sunl i ght .   Do not  st or e mat er i al s  
di r ect l y on t he gr ound.   Keep i nt er i or  of  pi pes and f i t t i ngs f r ee of  di r t  
and debr i s.

1. 5. 2   Handling

Handl e pi pe,  f i t t i ngs,  val ves,  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.   Avoi d i nj ur y 
t o coat i ngs and l i ni ngs on pi pe and f i t t i ngs;  make r epai r s i f  coat i ngs or  
l i ni ngs ar e damaged.   Car r y pi pe t o t he t r ench;  do not  dr ag i t .   Do not  use 
any devi ce or  f i t t i ng i nser t ed i nt o ( such as l oader  f or ks)  or  at t ached t o 
( such as chai n hooks)  t he bel l  or  spi got  ends of  t he pi pe t o t r anspor t  
pi pe.   Handl e duct i l e i r on pi pe,  f i t t i ngs,  and accessor i es i n accor dance 
with AWWA C600.   Handl e PVC pi pe,  f i t t i ngs,  and accessor i es i n accor dance 
with AWWA C605.

1. 6   WARRANTY

**************************************************************************
NOTE:   Typi cal  war r ant y of  pumps,  cont r ol s,  wet  wel l  
basi n and accessor i es i s f or  one year .   Consi der  
ext ended war r ant y f or  pump st at i ons ut i l i zed i n 
cr i t i cal  mi ssi on f aci l i t i es and f or  pump st at i ons 
wi t h f l ow r at es gr eat er  t han 300 gpm.

**************************************************************************
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Pr ovi de st andar d manuf act ur er ' s war r ant y f or  a mi ni mum of  one year  f or  
package pump st at i on i ncl udi ng pumps,  cont r ol s,  wet  wel l  basi n and 
accessories.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de a compl et e packaged sewage pump st at i on wi t h submer si bl e grinder
nonclog  pumps compl et e i ncl udi ng equi pment  and mat er i al s,  i nst al l ed and 
r eady f or  oper at i on.   The pump suppl i er  f ur ni shes t he cont r ol s,  pumps and 
r ai l  syst em t o ensur e uni t  i nt egr i t y.

2. 2   SUBMERSI BLE SEWAGE GRINDER NONCLOG PUMPS

Pr ovi de submer si bl e sewage nonclog pumps wi t h gr i nder  uni t s as i ndi cat ed.   
Pr ovi de UL l i s t ed pumps f or  expl osi on pr oof  Cl ass 1,  Di v i s i on 1,  Gr oups C 
and D hazar dous l ocat i ons.   Pr ovi de submer si bl e,  cent r i f ugal  sewage pumps 
and gr i nder  uni t s capabl e of  gr i ndi ng t he mat er i al s f ound i n nor mal  
domest i c sewage,  i ncl udi ng pl ast i cs,  r ubber ,  sani t ar y napki ns,  di sposabl e 
di aper s,  ani mal  hai r  and wooden ar t i c l es i nt o a f i nel y gr ound sl ur r y wi t h 
par t i c l e di mensi ons no gr eat er  t han [ 6] [ _____]  mm [ 1/ 4] [ _____]  i nch of  t he 
noncl oggi ng t ype wi t h passageways desi gned t o pass 75 mm 3 i nch di amet er  
spher es wi t hout  c l oggi ng.   Pr ovi de pump capaci t y,  number  of  pumps and mot or  
char act er i st i cs as i ndi cat ed on t he dr awi ngs.  Sel ect  pumps t o cont i nuousl y 
oper at e i n a submer ged or  par t i al l y  submer ged condi t i on.

2. 2. 1   Casing

Pr ovi de har d,  c l ose- gr ai ned cast  i r on casi ng whi ch i s f r ee f r om bl ow hol es,  
por osi t y,  har d spot s,  shr i nkage def ect s,  cr acks,  and ot her  i nj ur i ous 
def ect s.   Pr ovi de casi ngs per mi t t i ng r epl acement  of  wear i ng par t s.   Ensur e 
passageways per mi t  smoot h f l ow of  sewage and ar e f r ee of  shar p t ur ns and 
pr oj ect i ons.   Use f r ee st andi ng pump suppor t  l egs of  cast - i r on pr ovi di ng 
enough cl ear ance f or  t he sol i ds t o get  i nt o t he gr i nder .

2. 2. 2   Impeller

Pr ovi de st ai nl ess st eel  [ or  br onze]  i mpel l er  f or  gr i nder  pump wi t h 
st ai nl ess st eel  cut t er ,  gr i nder ,  or  s l i cer  assembl y.   Pr ovi de noncl oggi ng 
t ype cast - i r on i mpel l er ,  conf or mi ng t o ASTM A48/ A48M,  Cl ass 30,  f or  
submer si bl e noncl og pump.   Make i mpel l er  wi t h smoot h sur f aces,  f r ee f l owi ng 
wi t h t he c l ear ance t o per mi t  obj ect s i n t he sewage t o pass.   Fi t  and key,  
spl i ne,  or  t hr ead i mpel l er  on shaf t ,  and l ock 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 wi l l  not  cause l ooseni ng.

2. 2. 3   Shaf t  and Shaf t  Seal s

Pr ovi de shaf t  of  st ai nl ess st eel  and t he mechani cal  seal  of  doubl e car bon 
and cer ami c const r uct i on.   Hol d r ot at i ng cer ami cs i n mat i ng posi t i on wi t h 
st at i onar y car bons by a st ai nl ess st eel  spr i ng.   Oi l  l ubr i cat e bear i ngs.

2. 2. 4   Bearings

Pr ovi de heavy dut y bal l  t hr ust  bear i ng or  r ol l er  t ype bear i ng s i zed t o 
wi t hst and i mposed l oads.   Oi l  l ubr i cat e bear i ngs.
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2. 3   PUMP MOTOR

Pr ovi de her met i cal l y  seal ed el ect r i c  mot or s wi t h moi st ur e and 
t emper at ur e- sensi ng pr obes i n t he wet  wel l  NEMA MG 1,  [ _____]  RPM,  [ _____]  
vol t ,  [ _____]  phase,  and [ _____]  Hz cycl e f or  submer si bl e pumps.   Mot or  
hor sepower  must  not  be l ess t han pump hor sepower  at  any poi nt  on t he pump 
per f or mance cur ve.   Fi t  mot or s wi t h l i f t i ng " eyes"  capabl e of  suppor t i ng 
ent i r e wei ght  of  pump and mot or .   Seal  t he power  cabl e i nsi de t he mot or  end 
bel l .   Pr ovi de a wat er pr oof  power  cabl e f or  i t s  f ul l  l engt h.   Mot or s shal l  
be UL l i s t ed f or  expl osi on pr oof  Cl ass 1,  Di v i s i on 1,  Gr oups C and D.   Ai r  
f i l l ed mot or s ar e not  accept abl e.   Oi l  used must  be abl e t o be di sposed as 
non- hazar dous wast e.

2. 4   PUMP CONTROL SYSTEM

2. 4. 1   Controls

Aut omat i cal l y  al t er nat e oper at i on f r om one pump t o t he ot her  and st ar t  
second pump i n t he event  f i r st  pump cannot  handl e i ncomi ng f l ow.   Pr ovi de 
manual  " on- of f "  swi t ch f or  each pump.

Pr ovi de i ndependent  adj ust abl e hi gh and l ow wat er  l evel  swi t ches.

Pr ovi de l evel  cont r ol  syst em,  suppor t s,  and al ar m.    Met al  par t s,  i f  used,  
must  be of  br onze or  equi val ent  cor r osi on r esi st ant  mat er i al .

2. 4. 2   Level  Cont r ol  Syst em

[ Pr ovi de a seal ed,  mer cur y- f r ee f l oat  swi t ch cont r ol  syst em t o sense 
var i at i ons of  sewage l evel  i n t he wet  wel l .

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 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 st ai nl ess st eel  f l oat  br acket s i n accor dance wi t h manuf act ur er ' s 
recommendations.

Mount  f l oat s at  f i xed el evat i ons as shown on t he dr awi ngs.

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 .

Fl oat  swi t ches must  be i nt r i nsi cal l y  saf e r el ays.   Pr ovi de an i nt r i nsi cal l y  
saf e bar r i er  r el ay bet ween t he wet  wel l  and t he cont r ol  panel .

][ 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.
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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 hand/ of f / aut o ( H. O. A. )  swi t ches and pump on 
i ndi cat i ng l i ght s ( one each per  pump) .

] Pr ovi de an i nt r i nsi cal l y  saf e bar r i er  r el ay bet ween t he wet  wel l  and t he 
cont r ol  panel .

2. 4. 3   Alternator

**************************************************************************
NOTE:   For  t he l ag pump,  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.

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

Pr ovi de an al t er nat or  cont r ol  swi t ch,  wi t h manual  di sconnect  swi t ch,  t o 
oper at e i n connect i on wi t h l evel  cont r ol  syst em.   Use 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 .   Pr ovi de a 30 
second t i me del ay t o pr event  bot h pumps f r om st ar t i ng t oget her .   Use 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. 4. 4   Sewage Pump Al ar m and Cont r ol  Panel

Encl ose al ar m panel  i n NEMA 4X encl osur e and wi t h a f l ashi ng r ed l i ght  t hat  
i s  v i s i bl e f r om 15 m 50 f eet  away,  wi t h l ong l i f e bul b i n guar ded encl osur e 
and 150 mm 6 i nch di amet er  hor n.   Use hor ns capabl e of  emi t t i ng 120 DB at  3 
met er s 10 f eet .   Power  al ar m hor n and l i ght  f r om 12V DC power  suppl y wi t h 
bat t er y backup.  Pr ovi de a r echar geabl e bat t er y r at ed t o power  bot h t he hor n 
and l i ght  f or  a mi ni mum of  t wo hour s upon l oss of  mai n power .  Pr ovi de 
c i r cui t r y t o aut omat i cal l y  r echar ge t he bat t er y af t er  mai n power  i s  
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r est or ed.   Use bat t er i es capabl e of  bei ng f ul l y  r echar ged i n no mor e t han 
20 hour s.   Use panel  wi t h power  on l i ght ,  push t o t est  but t on f or  hor n and 
l i ght  and push t o s i l ence but t on f or  hor n and l i ght  wi t h aut omat i c r eset  
f or  next  al ar m.

2. 4. 4. 1   Alarms

Pr ovi de a t est  f unct i on abi l i t y  f or  t he al ar m syst em.   Pr ovi de al ar ms t o 
act i vat e under  t he f ol l owi ng condi t i ons:

a.   Hi gh l i qui d l evel  as sensed by t he l evel  cont r ol  syst em.

b.   Loss of  mai n power .

c.   No f l ow l i ght  as sensed by l i mi t  swi t ch on t he check val ve or  as sensed 
by cur r ent  sensor s.

d.   Pump f ai l ur e v i a t emper at ur e over l oad or  mot or  heat  sensor  t r i p;  
pr ovi de mot or  hi gh t emper at ur e l i ght .

e.   Seal  f ai l ur e wi t h i ndi cat i on l i ght .

**************************************************************************
NOTE:   Remot e Al ar m Moni t or i ng Syst ems var y wi del y.   
I nser t  t el emet r y i nf or mat i on consi st ent  wi t h 
f aci l i t y  r equi r ement s.

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

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

a.   Pr ovi de an i ndi v i dual  c i r cui t  br eaker  f or  each pump.

b.   I ncl ude a cont r ol  c i r cui t  br eaker  and an al ar m ci r cui t  br eaker  i n t he 
cont r ol  panel .

c.   Al l ow f or  t wo addi t i onal  spar e 115V si ngl e phase 20A ci r cui t  br eaker s 
f or  l ocal  pol e l i ght i ng and f ut ur e spar e.

d.   Pr ovi de c i r cui t  br eaker s i n accor dance wi t h UL 489

e.   Conf or m t o UL 67 f or  c i r cui t  br eaker  mount i ng.

2. 4. 4. 3   Mot or  St ar t er  and Over l oad Pr ot ect i on

Pr ovi de an I nt er nat i onal  El ect r ot echni cal  Commi ssi on ( I EC)  r at ed mot or  
st ar t er  and t her mal  over l oad pr ot ect i on l ocat ed i n t he cont r ol  panel  f or  
each pump.   I ncl ude under vol t age r el ease,  manual  r eset  but t ons and 
hand- aut omat i c sel ect or  swi t ches.

2. 4. 4. 4   Power  Lugs

a.   Si ze t he i ncomi ng power  l ugs f or  t he pr oper  vol t age,  amper age,  and 
hor sepower  f or  each pump st at i on.

b.   I ncl ude gr oundi ng l ugs f or  t he i ncomi ng power .   Pr ovi de a dedi cat ed 
gr oundi ng l ug i n t he cont r ol  panel  f or  each pump.

c.   Si ze gr ound l ug and r od accor di ng t o l ocal  and base el ect r i cal  codes  
and i nst al l  by a l i censed el ect r i c i an.

SECTI ON 33 32 16  Page 12



d.   Use UL l i s t ed power  l ugs.

e.   Conf or m t o UL 67 f or  r equi r ed power  l ug mount i ng.

2. 4. 4. 5   Ant i - Condensat i on Heat er

a.   Pr ovi de an ant i - condensat i on heat er  i n t he cont r ol  panel  t hat  i s  s i zed 
based upon t he s i ze of  t he par t i cul ar  pump st at i on' s cont r ol  panel  s i ze.

b.   Power  t he heat er  f r om t he cont r ol  vol t age t r ansf or mer  f or  t hr ee phase 
pump mot or  uni t s  and f r om t he i ncomi ng power  f or  s i ngl e phase pump 
mot or  uni t s.

c.   Cont r ol  t he heat er  by a t her most at ,  comi ng on at  16 degr ee C 50 degr ee F
 and goi ng of f  at  18 degr ee C 65 degr ee F.

d.   Cl ear l y l abel  panel  di r ect or y f or  br eaker s.

2. 4. 4. 6   Tr oubl e Li ght

Pr ovi de a f l uor escent  t r oubl e shoot i ng l i ght  i n t he panel  t hat  i s  
har d- wi r ed i nt o an appr opr i at el y s i zed c i r cui t  br eaker .   I t  i s  accept abl e 
f or  t he l i ght  and one of  t he conveni ence out l et s t o shar e t he same ci r cui t  
breaker.

2. 4. 4. 7   Conveni ence Out l et s

a.   Pl ace t wo dupl ex conveni ence out l et s i n t he cont r ol  panel ;  ut i l i ze one 
f or  t he bat t er y char ger .   The bat t er y r ecei ves power  f r om t he cont r ol  
vol t age t r ansf or mer  v i a t he al ar m f use.

b.   Upsi ze t he al ar m f use t o 1 t o 1. 5 amps f or  t he bat t er y char ger .

c.   Pr ovi de each out l et  wi t h i t s  own 20 amp 115/ 1/ 60 c i r cui t  br eaker .

2. 4. 4. 8   Connect i on f or  Por t abl e Gener at or

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  a per manent ,  onsi t e 
gener at or  i s  pr ovi ded f or  t he pump st at i on.

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

Pr ovi de r ecept acl e f or  connect i on f or  por t abl e gener at or .   Pr ovi de manual  
t r ansf er  swi t ch f or  r ecept acl e mat chi ng gener at or  el ect r i cal  power  
requirements.

2. 4. 4. 9   Addi t i onal  Requi r ement s

a.   Pr ovi de el apsed t i me met er  f or  each pump t hat  measur es r un t i me i n 
hour s t o 9999. 9.

b.   Do not  pl ace j unct i on boxes bet ween pumps,  cont r ol  syst ems and cont r ol  
panel s;  pr ovi de condui t  seal s at  al l  wet  wel l  penet r at i ons.   I f  t hi s i s  
unavoi dabl e,  use NEMA 7 const r uct i on.

2. 4. 5   El ect r i cal  Requi r ement s

I nst al l  l abel s t o i dent i f y swi t ches and cont r ol s.   Pr ovi de i nt er nal  wi r i ng 
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f or  component s of  packaged equi pment  as an i nt egr al  par t  of  t he equi pment .   
Pr ovi de power  wi r i ng and condui t  f or  f i el d i nst al l ed equi pment .

2. 5   WET WELL AND VALVE VAULT

2. 5. 1   Wet  Wel l  and Val ve Vaul t  

Provide f i ber gl ass r ei nf or ced pol yest er  r esi n basi n wi t h i nt egr al  val ve 
vault  [ or ]  pr ecast  concr et e wet  wel l ;  i ncl ude a separ at e pr ecast  concr et e 
val ve vaul t .   Pr ovi de wet  wel l  and val ve vaul t  wi t h i nsi de di amet er s [ as 
i ndi cat ed] [ of  [ _____]  mm [ _____]  i nch]  and t o t he dept hs i ndi cat ed on t he 
drawings.

**************************************************************************
NOTE:   Buoyancy cal cul at i ons ar e r equi r ed dur i ng 
desi gn.   Si nce desi gn dr awi ngs t ypi cal l y  onl y show 
one t ype of  wet  wel l ,  buoyancy cal cul at i ons ar e 
r equi r ed as a submi t t al  t o ensur e submi t t ed wet  wel l  
basi n i ncor por at es manuf act ur er ' s  r ecommended 
measur es t o pr event  f l ot at i on.  

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

2. 5. 1. 1   Fi ber gl ass Basi ns

a.   Buoyancy Cal cul at i ons:   Submi t  buoyancy cal cul at i ons seal ed by a 
l i censed pr of essi onal  engi neer  assumi ng seasonal  hi gh gr oundwat er  
el evat i on at  pr oposed f i ni shed gr ade.   Pr event  f l ot at i on i n accor dance 
wi t h manuf act ur er ' s wr i t t en i nst r uct i ons.   I ncl ude manuf act ur er ' s 
wr i t t en i nst r uct i ons wi t h submi t t ed cal cul at i ons.

b.   Sel ect  Fi ber gl ass Rei nf or ced Pol yest er  ( FRP)  wet  wel l  i n accor dance 
with ASTM D883 r el at i ng t o pl ast i cs and ASTM D3753.

( 1)  Use commer ci al  gr ade pol yest er  r esi ns eval uat ed as a l ami nat e by 
t est  or  det er mi ned by pr evi ous ser vi ce t o be accept abl e f or  use i n 
t he wast ewat er  envi r onment .

( 2)  Use a commer ci al  gr ade cont i nuous st r and f i ber gl ass r ei nf or cement  
material.

( 3)  Desi gn FRP based on t he f ol l owi ng assumed condi t i ons.   Pr ovi de 
i ndependent  t hi r d par t y t est i ng.

( a)  Hydr ost at i c pr essur e of  305 k i l ogr am- f or ce/ squar e met er  62. 4 
pounds/ squar e f oot  wi t h wat er  at  gr ound sur f ace.

( b)  Sat ur at ed soi l  wei ght  of  1, 922 ki l ogr am/ cubi c met er  120 
pounds/ cubi c f oot .

( c)  Soi l  modul us of  3, 418 ki l ogr am- f or ce/ squar e met er  700 
pounds/ squar e f oot .

( d)  Pi pe st i f f ness val ues as speci f i ed i n ASTM D3753.

( e)  Pr ovi de FRP l ami nat e wi t h a sur f ace har dness of  90 per cent  
Barcol.
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2. 5. 1. 2   Pr ecast  Concr et e St r uct ur es

a.   Buoyancy Cal cul at i ons:   Submi t  buoyancy cal cul at i ons seal ed by a 
l i censed pr of essi onal  engi neer  assumi ng seasonal  hi gh gr oundwat er  
el evat i on at  pr oposed f i ni shed gr ade.

b.   Const r uct  pr ecast  concr et e st r uct ur es i n accor dance wi t h ASTM C478M 
ASTM C478,  except  as speci f i ed her ei n.   Pr ovi de pr ecast  concr et e 
st r uct ur es wi t h a compr essi ve st r engt h of  30 MPa 4000 psi  at  28 days 
and an ai r  ent r ai nment  of  6 per cent ,  pl us or  mi nus 2 per cent ,  and a 
mi ni mum wal l  t hi ckness of  125 mm 5 i nches.   ASTM A615/ A615M r ei nf or c i ng 
bar s.   ASTM C443MASTM C443,  Type B gasket s f or  j oi nt  connect i ons.   Use 
monol i t hi c base and f i r st  r i ser .

2. 5. 2   Access Hat ch Cover s

Pr ovi de [ al umi num] [ _____]  access hat ch cover s 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 wi t h v i nyl  gr i p.   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 cover  t hat  i s  6 mm 1/ 4 i nch di amond pl at e 
wi t h 6 mm 1/ 4 i nch channel  f r ame and cont i nuous anchor  f l ange.   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 b/ sq.  f t .   Pr ovi de st ai nl ess st eel  cyl i nder  l ock wi t h t wo keys per  l ock.   
I dent i cal l y  key t he l ocks.

2. 5. 3   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 
EARTHWORK31 23 00. 00 20 EXCAVATI ON AND FI LL.

2. 6   STATI ON PI PI NG

Pr ovi de pr essur e pi pi ng,  emer gency pump connect i on,  ai r  r el ease val ves,  and 
r el at ed accessor i es f or  f or ce mai n pi pi ng out s i de t he sewage wet  wel l  and 
val ve vaul t  i n accor dance wi t h Sect i on 33 30 00 SANI TARY SEWERS.

2. 6. 1   Duct i l e- I r on Pr essur e Pi pe and Associ at ed Fi t t i ngs

AWWA C151/ A21. 51,  Pr essur e Cl ass 350.

2. 6. 1. 1   Fl anged Pi pe

AWWA C115/ A21. 15,  duct i l e i r on.

2. 6. 1. 2   Fittings

AWWA C110/ A21. 10,  f l anged.   Pr ovi de f l anged j oi nt  f i t t i ngs wi t hi n wet  wel l  
and val ve vaul t  as i ndi cat ed.   Pr ovi de mechani cal  j oi nt  f i t t i ngs out s i de 
val ve vaul t  encl osur e as i ndi cat ed.   Use f i t t i ngs wi t h pr essur e r at i ng at  
l east  equi val ent  t o t hat  of  t he pi pe.

2. 6. 1. 3   Joints

AWWA C115/ A21. 15 f or  f l anged j oi nt s.   Use bol t s,  nut s,  and gasket s f or  
f l anged connect i ons r ecommended i n t he Appendi x t o AWWA C115/ A21. 15.   
Pr ovi de duct i l e i r on f l ange f or  set scr ewed f l anges i n accor dance wi t h 
ASTM A536,  Gr ade 70- 50- 05 or  60- 42- 10,  and meet i ng t he appl i cabl e 
r equi r ement s of  ASME B16. 1,  Cl ass 125.   Use 1310 MPa 190, 000 psi  t ensi l e 
st r engt h,  heat  t r eat ed,  and zi nc- coat ed st eel  set scr ews f or  set scr ewed 
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f l anges.   Conf or m t o t he appl i cabl e r equi r ement s f or  mechani cal - j oi nt  
gasket s speci f i ed i n AWWA C111/ A21. 11 f or  set scr ewed f l ange gasket s.   Use 
set scr ewed gasket  desi gned t o pr ovi de f or  conf i nement  and compr essi on of  
gasket  when j oi nt  t o adj oi ni ng f l ange i s made.

2. 6. 2   PVC Pl ast i c Pr essur e Pi pe and Associ at ed Fi t t i ngs

2. 6. 2. 1   Pi pe and Fi t t i ngs Less Than 100 mm 4 i nch Di amet er

Use pi pe,  coupl i ngs and f i t t i ngs manuf act ur ed of  mat er i al s conf or mi ng t o 
ASTM D1784,  Cl ass 12454- B.

a.   Scr ew- Joi nt :   Fol l ow di mensi onal  r equi r ement s of  ASTM D1785 Schedul e 80 
pi pe,  wi t h j oi nt s meet i ng r equi r ement s of  1. 03 MPa 150 psi  wor ki ng 
pr essur e,  1. 38 MPa 200 psi  hydr ost at i c t est  pr essur e,  unl ess ot her wi se 
shown or  speci f i ed.   Fol l ow ASTM D2464 and ASME B1. 20. 1 f or  use wi t h 
Schedul e 80 t hr eaded pi pe and f i t t i ngs.   Test  pi pe coupl i ngs when used,  
as r equi r ed by ASTM D2464.

b.   Push- On Joi nt :   ASTM D3139,  wi t h ASTM F477 gasket s.   Fi t t i ngs f or  
push- on j oi nt s:  AWWA C110/ A21. 10 or  AWWA C111/ A21. 11.   I r on f i t t i ngs 
and speci al s:  cement - mor t ar  l i ned ( st andar d t hi ckness)  i n accor dance 
with AWWA C104/ A21. 4.

c.   Sol vent  Cement  Joi nt :   Use pi pe t hat  mat ches t he di mensi onal  
r equi r ement s of   ASTM D1785 or  ASTM D2241 wi t h j oi nt s meet i ng t he 
r equi r ement s of  1. 03 MPa 150 psi  wor ki ng pr essur e and 1. 38 MPa 200 psi  
hydr ost at i c t est  pr essur e.   Use f i t t i ngs f or  sol vent  cement  j oi nt i ng 
t hat  mat ch t he r equi r ement s of  ASTM D2466 or  ASTM D2467.

2. 6. 3   I nsul at i ng Joi nt s

Pr ovi de bet ween pi pes of  di ssi 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. 6. 4   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. 6. 5   Fl exi bl e Fl anged Coupl i ng

Pr ovi de f l exi bl e f l anged coupl i ng det er mi ned by pr evi ous ser vi ce t o be 
accept abl e f or  use i n t he wast ewat er  envi r onment  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. 7   VALVES AND OTHER PI PI NG ACCESSORI ES

2. 7. 1   I sol at i on Val ves i n Val ve Vaul t

Pr ovi de val ves t hat  open by count er cl 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  of  gat e val ves. ]   Use val ves f r om one manuf act ur er .

2. 7. 1. 1   Val ves Lar ger  Than 50mm 2 I nches

[ Resi l i ent  seat  gat e val ves conf or mi ng t o AWWA C509 wi t h non- r i s i ng st ems 
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and f l anged ends.

][ Resi l i ent  seat  eccent r i c pl ug val ves conf or mi ng t o AWWA C517 wi t h oper at i ng 
handl e and f l anged ends.

] 2. 7. 1. 2   Val ves 50mm 2 I nches and Smal l er

[ Gat e val ves conf or mi ng t o MSS SP- 80 wi t h non- r i s i ng st ems and t hr eaded ends.

][ Bal l  val ves wi t h PTFE seat s and seal s,  br ass body and end cups,  chr ome 
pl at ed br ass bal l  and scr ewed ends.

] 2. 7. 2   Check Val ves Less Than 100 mm 4 i nch Di amet er

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 .

2. 7. 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 1210 kPa 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.   
Mat ch cast  i r on t o ASTM A126 and f l anged ends t o AWWA C110/ A21. 10 Buna- N 
di sc and i nt egr al  seat .

2. 7. 4   I dent i f i cat i on Tags and Pl at es

Pr ovi de val ves wi t h t ags or  pl at es number ed and st amped f or  t hei r  usage.   
Use pl at es and t ags of  br ass or  nonf er r ous mat er i al  and mount ed or  at t ached 
t o t he val ve.

2. 7. 5   Pi pe Suppor t

Use pi pe suppor t  schedul e 40 gal vani zed st eel  pi pi ng mat chi ng ASTM A53/ A53M. 
Pr ovi de ei t her  ASME B16. 3 or  ASME B16. 11 gal vani zed t hr eaded f i t t i ngs.  

2. 7. 6   Mi scel l aneous Met al s

Use st ai nl ess st eel  bol t s,  nut s,  washer s,  anchor s,  and suppor t s f or  
i nst al l at i on of  equi pment .

2. 7. 7   Qui ck Di sconnect  Syst em wi t h Hydr aul i c Seal i ng Fl ange and Rai l  Syst em

Use qui ck di sconnect  syst em consi st i ng of  a st eel  base pl at e f or  suppor t i ng 
t he pumps,  a hydr aul i c seal i ng f l ange,  pump gui de r ai l s  and t he di schar ge 
pi pe suppor t s.  Pr ovi de st ai nl ess st eel  gui de r ai l s ,  br acket s and l i f t i ng 
chai n f or  r ai s i ng and l ower i ng t he pump i n t he basi n.   Bui l d gui des ont o 
pump housi ng t o f i t  t he gui de post  t o assur e per f ect  al i gnment  bet ween pump 
and gui de r ai l s .

2. 7. 8   Wet  Wel l  Vent  

[ Fl anged duct i l e i r on pi pe and bend,  AWWA C115/ A21. 15] [ Gal vani zed st eel  
pi pe and bend,  ASTM A53/ A53M]  wi t h i nsect  scr eeni ng.

2. 8   EXCAVATI ON,  TRENCHI NG,  AND BACKFI LLI NG

Pr ovi de i n accor dance wi t h Sect i on [ 31 00 00 EARTHWORK] [ 31 23 00. 00 20 
EXCAVATI ON AND FI LL] ,  except  as speci f i ed her ei n.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

Pr ovi de pump st at i on i n accor dance wi t h dr awi ngs and r equi r ement s of  t he 
r espect i ve equi pment  manuf act ur er s.   Dampen and i sol at e equi pment  v i br at i on.

3. 1. 1   Equi pment  I nst al l at i on

I nst al l  equi pment  i n accor dance wi t h t hese speci f i cat i ons and t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.   Gr out  equi pment  mount ed on 
concr et e f oundat i ons bef or e i nst al l i ng pi pi ng.   I nst al l  pi pi ng t o avoi d 
i mposi ng st r ess on equi pment .   Mat ch f l anges bef or e secur i ng bol t s.

3. 1. 2   I nst al l at i on of  Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
t he par agr aph GENERAL REQUI REMENTS FOR I NSTALLATI ON OF PI PELI NES of  Sect i on 
33 30 00 SANI TARY SEWERS,  and wi t h t he r equi r ement s of  AWWA C600 f or  pi pe 
i nst al l at i on,  j oi nt  assembl y,  and val ve- and- f i t t i ng i nst al l at i on.

Make f l anged j oi nt  wi t h gasket s,  bol t s,  and nut s speci f i ed f or  t hi s  t ype 
j oi nt .   Make f l anged j oi nt s up t i ght ,  avoi d st r ai n on f l anges,  f i t t i ngs,  
and ot her  accessor i es.   Al i gn bol t  hol es f or  each f l anged j oi nt .   Use bol t s 
s i zed f or  t he bol t  hol es;  use of  under si zed bol t s i s  not  per mi t t ed.   Do not  
al l ow adj oi ni ng f l ange f aces t o be out  of  par al l el  t o such degr ee t hat  t he 
f l anged j oi nt  cannot  be made wat er t i ght  wi t hout  over st r ai ni ng t he f l ange.

3. 1. 3   I nst al l at i on of  PVC Pl ast i c Pr essur e Pi pe and Fi t t i ngs

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
t he par agr aph GENERAL REQUI REMENTS FOR I NSTALLATI ON OF PI PELI NES of  Sect i on 
33 30 00 SANI TARY SEWERS,  wi t h t he r ecommendat i ons f or  pi pe j oi nt  assembl y 
and appur t enance i nst al l at i on i n AWWA M23,  " I nst al l at i on. "

3. 1. 3. 1   Pi pe Less t han 100 mm 4 I nch Di amet er :

a.   Make t hr eaded j oi nt s by wr appi ng t he mal e t hr eads wi t h j oi nt  t ape or  by 
appl y i ng an appr oved t hr ead l ubr i cant ,  t hen t hr eadi ng t he j oi ni ng 
member s t oget her .   Ti ght en j oi nt s wi t h st r ap wr enches t hat  wi l l  not  
damage t he pi pe and f i t t i ngs.   Do not  t i ght en j oi nt  mor e t han 2 t hr eads 
past  hand- t i ght .

b.   Push- On Joi nt s:   Bevel  ends of  pi pe f or  push- on j oi nt s t o f aci l i t at e 
assembl y.   Mar k pi pe t o i ndi cat e when t he pi pe i s f ul l y  seat ed.   
Lubr i cat e gasket  t o pr event  di spl acement .   Ensur e t hat  t he gasket  
r emai ns i n posi t i on i n t he bel l  or  coupl i ng whi l e maki ng t he j oi nt .

c.   Sol vent - wel d j oi nt s:  Compl y wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 1. 4   Valves

I nst al l at i on of  Val ves:   I nst al l  val ves i n accor dance wi t h manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.   I nst al l  gat e val ves as descr i bed i n AWWA C500, 
AWWA C509,  and AWWA C515 and 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  check 
val ves as descr i bed i n AWWA C600 f or  val ve- and- f i t t i ng i nst al l at i on.   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 

SECTI ON 33 32 16  Page 18



and assembl i ng t he same t ype j oi nt s bet ween pi pe and f i t t i ngs.

3. 1. 5   For ce Mai n

Pr ovi de f or ce mai n and connect i ons i n accor dance wi t h Sect i on 33 30 00 
SANI TARY SEWERS.

3. 2   FI ELD TESTS AND I NSPECTI ONS

Per f or m f i el d t est s,  and pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed 
f or  t est i ng,  except  t hat  wat er  and el ect r i c  power  needed f or  f i el d t est s 
wi l l  be pr ovi ded as set  f or t h i n Di v i s i on 01.   Pr oduce evi dence,  when 
r equi r ed,  t hat  i t ems of  wor k have been const r uct ed i n accor dance wi t h 
Cont r act  r equi r ement s.

3. 2. 1   Test i ng Pr ocedur e

Test  pi pi ng i n accor dance wi t h Sect i on 33 30 00 SANI TARY SEWERS.   Test  i n 
oper at i on al l  equi pment  t o demonst r at e compl i ance wi t h t he Cont r act  
requirements.

3. 2. 2   Sewage Pump St at i on

Test  pumps and cont r ol s,  i n oper at i on and i n accor dance wi t h t he aut hor i t y 
havi ng j ur i sdi ct i on over  sewage pumpi ng st at i ons,  under  desi gn condi t i ons 
t o ensur e oper at i on of  equi pment .   Pr ovi de appl i ances,  mat er i al s,  wat er ,  
and equi pment  f or  t est i ng,  and bear  f ul l  expenses i n connect i on wi t h t he 
t est i ng.   Conduct  t est i ng af t er  equi pment  i s  i nst al l ed,  el ect r i cal  ser vi ces 
and pi pi ng ar e i nst al l ed,  l i qui d i s f l owi ng,  and t he pump st at i on i s r eady 
f or  oper at i on.   Cor r ect  def ect s di scover ed t o t he sat i sf act i on of  t he 
Cont r act i ng Of f i cer ,  and t est s r epeat ed,  at  t he expense of  t he Cont r act or ,  
unt i l  t he equi pment  f unct i ons as i nt ended and desi gned.

        - -  End of  Sect i on - -
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