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USACE /  NAVFAC /  AFCEC UFGS- 46 53 22 ( May 2018)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE Super sedi ng
UFGS- 43 31 14 ( Apr i l  2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 46 53 22

TRI CKLI NG FI LTER
05/ 18

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  a t r i ck l i ng f i l t er  f or  use i n 
sewage t r eat ment  pl ant s nor mal l y handl i ng domest i c 
sewage.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci al  consi der at i on must  be gi ven t o sewage 
car r y i ng i ndust r i al  wast es cont ai ni ng component s 
det r i ment al  t o bi odegr adi ng mi cr oor gani sms.   Show 
t he f ol l owi ng i nf or mat i on on t he pr oj ect  dr awi ngs or  
pr ovi ded by t he pr oj ect  desi gner :

a.   Di mensi ons of  f i l t er  t ank and el evat i on of  base 
sl ab.

b.   Desi gn f l ows and l oadi ng r at e.

c.   Avai l abl e head.
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d.   Dept h of  f i l t er  bed.

e.   Si ze of  i nl et  pi pi ng.

f .   Locat i on of  vent  st ack pi pes.

g.   Desi gn l oads f or  wi nd and i ce wher e appl i cabl e.

h.   Cl ear ance of  ar ms above f i l t er  sur f ace.

i .   Number  of  di st r i but i on ar ms.

j .   Type( s)  of  f i l t er  medi a t o be al l owed.

k.   Type of  f i l t er  bl ocks.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

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

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

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

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Bui l di ngs
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AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

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

ASTM I NTERNATI ONAL ( ASTM)

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

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

ASTM A53/ A53M ( 2022)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

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

ASTM A475 ( 2022)  St andar d Speci f i cat i on f or  
Met al l i c- Coat ed St eel  Wi r e St r and

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

ASTM B241/ B241M ( 2022)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Seaml ess Pi pe and 
Seaml ess Ext r uded Tube

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

ASTM C88 ( 2018)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM C144 ( 2018)  St andar d Speci f i cat i on f or  
Aggr egat e f or  Masonr y Mor t ar

ASTM C150/ C150M ( 2022)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C159 ( 2006;  R 2021)  St andar d Speci f i cat i on f or  
Vi t r i f i ed Cl ay Fi l t er  Bl ocks

ASTM C700 ( 2018;  R 2022)  St andar d Speci f i cat i on f or  
Vi t r i f i ed Cl ay Pi pe,  Ext r a St r engt h,  
St andar d St r engt h,  and Per f or at ed

ASTM C1107/ C1107M ( 2020)  St andar d Speci f i cat i on f or  Packaged 
Dr y,  Hydr aul i c- Cement  Gr out  ( Nonshr i nk)
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SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 8 ( 1982;  E 2004)  Pi ckl i ng

1. 2   SUBMI TTALS

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

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

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

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

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

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

SD- 02 Shop Dr awi ngs

Rot ar y Di st r i but or ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Rot ar y Di st r i but or ;  G[ ,  [ _____] ]

Spar e Par t s
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  Submi t  spar e par t s dat a af t er  appr oval  of  t he det ai l  dr awi ngs 
and not  l at er  t han [ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  
occupancy.

Pl ast i c Medi a;  G[ ,  [ _____] ] Fi l t er  Medi a

SD- 07 Cer t i f i cat es

Si ze And Gr adi ng

Layout  Of  Fi l t er  Bl ock Uni t s

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

Oper at i ng and Mai nt enance Manual s

1. 3   EXTRA MATERI ALS

Pr ovi de spar e nozzl es,  seal s,  and al l  ot her  st andar d spar e par t s as 
r ecommended i n t he manuf act ur er ' s i nst r uct i on manual s f or  each component  
of  t he equi pment .   I ncl ude a compl et e l i s t  of  par t s and suppl i es,  wi t h 
cur r ent  uni t  pr i ces and sour ce of  suppl y.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

A t r i ckl i ng f i l t er  i ncl udes a r ot ar y di st r i but or ,  r ei nf or ced concr et e 
wal l s and base,  f i l t er  medi a,  f i l t er  bl ock under dr ai nage syst em,  and al l  
ot her  component s i ndi cat ed or  necessar y f or  pr oper  oper at i on.

2. 2   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e mat er i al s t hat  ar e not  used.

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

2. 2. 1   St andar d Pr oduct s

Unl ess ot her wi se speci f i ed,  pr ovi de  st andar d commer ci al  pr oduct s i n 
r egul ar  pr oduct i on by t he manuf act ur er  and sui t abl e f or  t he r equi r ed 
ser vi ce.   [ Pr ovi de ASTM A36/ A36M st r uct ur al  st eel . ]   [ Pr ovi de ASTM A53/ A53M
 st eel  pi pe f or  st r uct ur al  member s and di st r i but or  ar ms. ]   [ Pr ovi de st eel  
member s wi t h a mi ni mum t hi ckness of  6 mm 1/ 4 i nch when member s wi l l  be i n 
cont act  wi t h sewage,  compl et el y or  i nt er mi t t ent l y,  dur i ng nor mal  oper at i on 
of  t he equi pment . ]   [ Pr ovi de ASTM A48/ A48M,  Cl ass 30 cast  i r on. ]   [ Pr ovi de 
 ASTM B209 ( 3003- H14) al umi num al l oy f or  st r uct ur al  member s,  and pr ovi de 
ASTM B429/ B429M ( 6063- T6)  al umi num al l oy f or  pi pe. ]

2. 2. 2   Mat er i al s Pr ot ect i on

Pr ovi de f er r ous met al  sur f aces t hat  can be pi ckl ed i n accor dance wi t h 
SSPC SP 8.   Pr ovi de f er r ous met al  sur f aces,  i ncl udi ng r ot at i ng assembl y,  
di st r i but or  ar ms,  suppor t s,  and at t achment s t hat  ar e z i nc coat ed i n 
accor dance wi t h ASTM A123/ A123M or  ASTM A153/ A153M,  as appl i cabl e.   Pi ckl e 
and gal vani ze t he i nt er i or  and ext er i or  of  al l  f abr i cat ed f er r ous met al  
component s af t er  f abr i cat i on.   I nsul at e component s such as gasket s,  
coupl i ngs,  or  bushi ngs,  of  a di el ect r i c- t ype To pr event  cor r osi ve act i on 
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of  bi met al l i c- t ype cont act s,  at  connect i ons bet ween di ssi mi l ar  met al s.

2. 2. 3   FI LTER MEDI A

2. 2. 3. 1   Qual i t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When pl ast i c medi a i s t o be used excl usi vel y,  
del et e al l  r equi r ement s f or  and r ef er ence t o ot her  
mat er i al s.  Consi der  economi c and geogr aphi c 
i nf l uences when deci di ng t he f i l t er  medi a t ype.   
When t r i ckl i ng f i l t er s wi l l  be used i n col d weat her  
condi t i ons,  cover s,  hydr aul i c cont r ol s,  and 
vent i l at i on shoul d be consi der ed t o ensur e t he 
opt i mum t r i ckl i ng f i l t er  bi ol ogi cal  per f or mance.

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

[ Pr ovi de [ cr ushed st one or  cr ushed sl ag] [  or  ] [ r andom- dumped or  st acked 
modul ar  pl ast i c]  medi a.   Ensur e t he t op 460 mm 18 i nches of  medi a has a 
l oss by t he 20- cycl e sodi um sul f at e soundness t est  of  ASTM C88 of  not  mor e 
t han 10 per cent  by wei ght ;  t he bal ance of  t he medi a must  pass a 10- cycl e 
t est  usi ng t he same cr i t er i a. ]   [ Pr ovi de pl ast i c medi a t hat  i s  
r andom- dumped r i ng t ype or  st acked modul ar  t ype.   Pr ovi de r andom- dumped 
r i ng t ype medi a of  l ong t er m heat  agi ng,  r i gi d pol ypr opyl ene pl ast i c 
speci al l y manuf act ur ed as t r i ck l i ng f i l t er  medi a,  wi t h a mi ni mum voi d 
vol ume of  90 per cent ,  and a mi ni mum sur f ace ar ea of  82 squar e met er s per  
cubi c met er  25 squar e f eet  per  cubi c f oot . ]   [ Pr ovi de pl ast i c st acked 
modul ar  t ype [ ver t i cal  or  cr ossf l ow]  medi a of  sar an,  pol yvi nyl  chl or i de 
( PVC) ,  f i ber gl ass r ei nf or ced r esi ns,  or  pl ast i c equal l y r esi st ant  t o 
oxi dat i on,  ozone agi ng or  ef f ect s of  ul t r avi ol et  exposur e,  and a mi ni mum 
voi d vol ume and sur f ace ar ea per  cubi c met er s f eet  vol ume as r equi r ed f or  
r andom- dumped r i ng t ype medi a. ]   Pr ovi de medi a wi t h a mi ni mum pr oj ect ed 
l i f e of  25 year s i n t he i nt ended ser vi ce.   Base pr oj ect ed l i f e on case 
hi st or y or  s i mul at ed agi ng t est s as per f or med by an i ndependent  t est i ng 
l abor at or y accept abl e t o t he Cont r act i ng Of f i cer .   Subst ant i at e such t est s 
by cer t i f i ed t est  r epor t s.   Pr ovi de i nst al l ed medi a t hat  can pr ovi de 
suppor t  f or  t he wei ght  of  t wo wor kmen wor ki ng t oget her  on any par t  of  t he 
sur f ace of  t he f i l t er  wi t hout  damage or  di spl acement  of  t he medi a.

2. 2. 3. 2   Si ze and Gr adi ng

[ Conf or m st one or  s l ag medi a t o t he f ol l owi ng si ze di st r i but i on and 
gr adi ng and mechani cal  gr aded over  a v i br at i ng scr een wi t h squar e openi ng:  
100 per cent  passi ng 5. 0 i nch si eve;  95- 100 per cent  by wei ght  r et ai ned on 
3. 0 i nch si eve;  2 per cent  by wei ght  passi ng t he 2. 0 i nch si eve;  and 1 
per cent  by wei ght  passi ng t he 1. 0 i nch si eve. ]   [ Pr ovi de pl ast i c medi a i n 
accor dance wi t h t he manuf act ur er ' s st andar d as appr oved by t he Cont r act i ng 
Of f i cer .   Pr ovi de r andom- dumped medi a wi t h a speci f i c  gr avi t y bet ween 
0. 90- 0. 97 gr ams per  cubi c cent i met er ,  a mi ni mum t ensi l e st r engt h of  4500 
pounds per  squar e i nch,  and a mi ni mum modul us of  el ast i c i t y of  200000 
pounds per  squar e i nch.   Pr ovi de st acked modul ar  medi a wi t h a speci f i c  
gr avi t y bet ween 1. 39- 1. 50 gr ams per  cubi c cemt i met er ,  a mi ni mum t ensi l e 
st r engt h of  6000 pounds per  squar e i nch,  and a mi ni mum modul us of  
el ast i c i t y of  325000 pounds per  squar e i nch.   Eval uat e t he modul e' s 
bear i ng capaci t y i n t he t op l ayer ,  i nt er medi at e l ayer s,  and bot t om l ayer s. ]
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2. 3   EQUI PMENT

2. 3. 1   St andar d Pr oduct s

Unl ess ot her wi se speci f i ed,  pr ovi de st andar d commer ci al  pr oduct s i n 
r egul ar  pr oduct i on by t he manuf act ur er  and sui t abl e f or  t he r equi r ed 
ser vi ce.

2. 3. 2   Rot ar y Di st r i but or

Pr ovi de a r ot ar y di st r i but or  sui t abl e f or  t he uni f or m di st r i but i on of  
sewage over  t he f i l t er  bed at  t he r at es of  f l ow and oper at i ng condi t i ons 
speci f i ed her ei n.   Pr ovi de a r ot ar y di st r i but or  i ncl udi ng di st r i but or  
ar ms,  cent er  col umn,  and ot her  appur t enances necessar y f or  pr oper  
oper at i on.   Pr ovi de a r ot ar y di st r i but or  t hat  r ot at es sol el y f r om t he 
r eact i on of  sewage f l owi ng t hr ough j et s or  nozzl es i n t he di st r i but or  ar ms 
and oper at es f r eel y and ef f ect i vel y over  t he ent i r e r ange of  oper at i on.   
Submi t  det ai l  r ot ar y di st r i but or  dr awi ngs and i nst al l at i on i nst r uct i ons.   
I ncl ude det ai l  dr awi ngs cont ai ni ng equi pment  l ayout  and anchor age,  and 
suf f i c i ent  det ai l s t o demonst r at e t hat  t he r ot ar y di st r i but or  wi l l  
pr oper l y f unct i on as a uni t .

2. 3. 2. 1   Oper at i ng Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i ce coat i ng r equi r ement s i n war m 
cl i mat es.

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

Pr ovi de a r ot ar y di st r i but or  desi gned f or  a f i l t er  bed of  [ _____]  mm f eet  
i nsi de di amet er .   Pr ovi de desi gn f l ows t hat  r ange f r om a mi ni mum of  [ _____]
 L/ second gpm t o a maxi mum of  [ _____]  L/ second gpm and wi t h aver age desi gn 
l oadi ng of  [ _____]  L/ second gpm.   Pr ovi de an avai l abl e t ot al  head at  t he 
i nl et  ( above t he medi a sur f ace)  of  [ _____]  at  t he maxi mum r at e of  f l ow.   
Ensur e t he maxi mum vel oci t y i n t he ar ms does not  exceed 1. 22 m/ second 4. 0 
f ps.   Pr ovi de a r ot ar y di st r i but or  and each of  i t s  component  par t s t hat  
ar e desi gned t o wi t hst and al l  st r uct ur al  and mechani cal  st r esses br ought  
about  by t he f ol l owi ng l oadi ngs:  wei ght  of  equi pment  pl us l i qui d;  wi nd 
l oadi ng;  and a l i ve l oad of  [ _____]  N pounds at  any poi nt  on t he ar m;  and 
an i ce coat i ng of  [ _____]  mm i nch t hi ck.   Pr ovi de a mi ni mum saf et y f act or   
of  1. 6 based on t he yi el d poi nt  of  t he st eel .   Pr ovi de anchor age of  t he 
concr et e cent er  pi er  t hat  i s  desi gned t o r esi st ,  wi t h a 2. 0 mi ni mum saf et y 
f act or ,  a maxi mum over t ur ni ng moment  br ought  about  when ar ms on one si de 
of  t he di st r i but or  ar e f i l l ed wi t h wat er  and t hose on t he ot her  s i de ar e 
empt y.   Ensur e ver t i cal  def l ect i ons at  t he end of  t he di st r i but or  ar ms do 
not  exceed 100 mm 4 i nches.   Pr ovi de ar ms t hat  have a c l ear ance above t he 
sur f ace of  f i l t er  bed as i ndi cat ed.   Pr ovi de a r ot ar y di st r i but or   
desi gned f or  cont i nuous 24- hour  ser vi ce under  t he desi gn l oad wi t hout  
excessi ve wear ,  damage,  or  f ai l ur e.   Ensur e st r esses devel oped under  t he 
af or ement i oned oper at i ng condi t i ons and l oads do not  exceed t he st r esses 
al l owed under  AI SC 360.

2. 3. 2. 2   Cent er  Col umn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e br acket ed wor di ng per t ai ni ng t o wei r s 
or  dependent  on t he pr ovi s i ons of  wei r s when 
di st r i but or s have l ess t han f our  ar ms,  except  when 
t wo- compar t ment  ar ms ar e used.
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The t r i ckl i ng f i l t er  t ank shoul d be const r uct ed i n 
accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.   Wal l s shoul d have st andar d f i ni sh.   
Hor i zont al  sur f aces shoul d have scr eed f i ni sh.   
I nser t  t he f ol l owi ng r equi r ement s i n t he appr opr i at e 
pl ace:   " Const r uct  t he hol l ow concr et e cent er  pi er ,  
i ncl udi ng i nst al l at i on of  anchor  bol t s,  i n 
accor dance wi t h t he r ecommendat i ons of  t he 
manuf act ur er  of  t he r ot ar y di st r i but or ,  as appr oved 
by t he Cont r act i ng Of f i cer . "

Type I I A cement  nor mal l y wi l l  be speci f i ed,  but  Type 
V cement  wi l l  be speci f i ed when t he soi l s cont ai n i n 
excess of  0. 2 per cent  wat er  sol ubl e sul f at e as 
SO( 4) ,  or  wast e wat er  cont ai ns i n excess of  1, 000 
par t s per  mi l l i on sul f at es.   Al kal i  r eact i ve 
aggr egat es r equi r e use of  a cement  cont ai ni ng l ess 
t han 0. 60 per cent  al kal i s.   Type I  cement  may be 
per mi t t ed when i t  can be assur ed t hat  t he wat er  
sol ubl e sul f at es i n t he soi l  wi l l  be l ess t han 0. 1 
per cent  and t he wast e wat er  wi l l  cont ai n l ess t han 
150 par t s per  mi l l i on sul f at es over  t he desi gn l i f e 
of  t he pr oj ect .   Ai r  ent r ai nment  admi xt ur es wi l l  be 
used i n al l  t ypes of  concr et e.

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

Pr ovi de a mast - t ype or  t ur nt abl e- t ype cent er  col umn i ncl udi ng a st at i onar y 
assembl y,  r ot at i ng assembl y,  seal ,  bear i ng assembl y,  l ubr i cat i ng f i t t i ngs,  
and anchor  bol t s.   Pr ovi de por t  ar eas or  openi ngs t o per mi t  unr est r i ct ed 
f l ow of  sewage f r om i nl et  i n st at i onar y assembl y t hr ough r ot at i ng assembl y 
i nt o di st r i but or  ar ms.

a.   St at i onar y Assembl y:   Fabr i cat e el ement s of  t he st at i onar y assembl y 
f r om cast  i r on,  st r uct ur al  st eel ,  st eel  pi pe,  or  al umi num al l oy.   
Pr ovi de a st at i onar y assembl y wi t h a [ _____]  mm i nch di amet er  i nl et ,  
and desi gned f or  anchor age t o t he hol l ow concr et e cent er  pi er  by 
anchor  bol t s.

b.   Rot at i ng Assembl y:   Fabr i cat e el ement s of  t he r ot at i ng assembl y f r om 
cast  i r on,  st r uct ur al  st eel ,  or  al umi num al l oy,  except  as ot her wi se 
speci f i ed her ei n.   Sel ect  cast  i r on t ur nt abl es onl y,  when pr ovi ded.   
Pr ovi de st eel  f or  nonst r uct ur al  appl i cat i ons wi t h a mi ni mum yi el d 
poi nt  of  207 MPa 30, 000 psi .   [ Pr ovi de an adj ust abl e wei r  t o di v i de 
t he f l ow bet ween t he pr i mar y and secondar y ar ms so t hat  onl y pr i mar y 
ar ms wi l l  oper at e at  mi ni mum f l ow and t hat  al l  ar ms wi l l  di schar ge 
uni f or ml y at  maxi mum f l ow.   Pr ovi de a wei r  t hat  i s  accessi bl e f or  
adj ust ment  wi t hout  di smant l i ng t he equi pment .   Pr ovi de a wei r   i n t he 
r ot at i ng assembl y,  unl ess pr ovi ded i n each secondar y ar m as speci f i ed 
her ei naf t er . ]   Pr ovi de a r ot at i ng assembl y wi t h machi ned sur f aces 
sui t abl e f or  i nst al l at i on of  di st r i but or  ar ms and a hei ght  t hat  
pr ovi des sui t abl e anchor age f or  t he di st r i but or  ar m suppor t s.

c.   Seal :   Pr ovi de a mechani cal  seal  or  an ai r  gap t o pr event  t he l eakage 
of  wat er  bet ween t he st at i onar y and r ot at i ng assembl i es at  t he maxi mum 
hydr aul i c head.   Any t ype of  seal  empl oyi ng mer cur y as t he seal i ng 
el ement  i s not  al l owed.

( 1)  Mechani cal  Seal :   Desi gn t he mechani cal  seal ,  t o wi t hst and t he 
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f ul l  hydr aul i c head i n t he r ot at i ng assembl y.   Pr ovi de seal s 
havi ng an annul ar  r i ng of  r epl aceabl e gr ease- r esi st ant  neopr ene or  
t et r af l uor oet hyl ene wi t h a l ow coef f i c i ent  of  f r i c t i on.   Pr ovi de 
seal s bet ween hor i zont al  sur f aces t hat  ar e mai nt ai ned agai nst  t he 
seal  pl at e by annul ar  st eel  wei ght  st r i ps and st eel  seal  c l amps.   
Pr ovi de seal s bet ween ver t i cal  sur f aces t hat  ar e spr i ng l oaded i n 
st eel  r et ai ner  r i ngs at t ached t o t he r ot at i ng assembl y.

( 2)  Ai r  Gap:   Pr ovi de an ai r  gap,  t o pr event  t he l i qui d f r om ent er i ng 
t he r ot or  bear i ng and t hat  r equi r es no auxi l i ar y equi pment  t o 
mai nt ai n t he ai r  gap bet ween t he f i xed f eeder  pi pe or  col umn and 
t he r ot at i ng s l eeve and/ or  dr um.   Pr ovi de means t o pr event  t he 
l i qui d l evel  i n t he r ot at i ng equi pment  f r om r i s i ng posi t i vel y t o 
t he el evat i on of  t he ai r  gap.   Pr ovi de a r el i ef  devi ce t o pr event  
t hi s t hat  i s  const r uct ed t o f or ce any over f l ow t o di schar ge on t he 
sur f ace of  t he f i l t er ,  v i s i bl e t o t he oper at or  and at  a poi nt  
above or  apar t  f r om nor mal  di st r i but i on out l et s.

d.   Bear i ngs:   Ensur e r adi al  and axi al  l oads of  t he r ot at i ng assembl y and 
di st r i but or  ar ms ar e t r ansmi t t ed t o t he st at i onar y assembl y by an 
ant i - f r i c t i on t hr ust  bear i ng of  t he bal l  or  r ol l er  t ype.   Pr ovi de 
gui de or  st eady bear i ngs wher e necessar y t o mai nt ai n al i gnment .   
Desi gn bear i ng  so t hat  t he r ot at i ng assembl y mai nt ai ns i t s al i gnment ,  
st ar t s f r eel y,  and oper at es sat i sf act or i l y  at  t he mi ni mum head at  al l  
condi t i ons of  wi nd and t emper at ur e.   Ensur e bear i ngs ar e desi gned f or  
t he ver t i cal  t hr ust  of  t he machi ne f ul l  of  wat er  and t he hor i zont al  
t hr ust  due t o eccent r i c l oads on t he ar ms.   Pr ovi de bear i ngs t hat  have 
a mi ni mum r at ed l i f e expect ancy of  100, 000 hour s ( L- 10) .   When t he 
equi pment  i s oper at i ng cont i nuousl y under  speci f i ed l oadi ng 
condi t i ons,  t he l oad r at i ng and t he f at i gue l i f e i s based on ABMA 9 
and ABMA 11,  as appl i cabl e.

e.   Lubr i cat i on Fi t t i ngs:   Pr ovi de al l  movi ng par t s subj ect  t o wear  and 
al l  bear i ngs wi t h adequat e means f or  l ubr i cat i on.   Lubr i cat i on i s by 
gr ease or  oi l ,  as sui t abl e.   Pr ovi de gr eased bear i ngs wi t h f i t t i ngs 
f or  gr ease gun ser vi ce.   I f  not  easi l y accessi bl e,  pr ovi de a bear i ng 
l ubr i cat i on wi t h gr ease t ubi ng ext ended t o conveni ent  l ocat i ons.   
Pr ovi de gr ease f i t t i ngs t hat  pr event  over - l ubr i cat i on and pr essur e 
bui l d- up i nj ur i ous t o bear i ngs.   Pr ovi de oi l  r eser voi r s t hat  ar e 
l i ber al  i n s i ze and have an openi ng f or  f i l l i ng,  an over f l ow openi ng 
at  t he pr oper  l ocat i on t o pr event  over f i l l i ng,  an oi l - l evel  s i ght  
gl ass,  and a dr ai n at  t he l owest  poi nt .   Pr ovi de t he manuf act ur er ' s 
r ecommended l ubr i cant  suf f i c i ent  f or  6 mont hs of  nor mal  oper at i on.

f .   Anchor  Bol t s:   Pr ovi de anchor  bol t s,  wi t h necessar y hex nut s and 
washer s,  f abr i cat ed of  Type 304 st ai nl ess st eel .   Pr ovi de anchor  bol t s 
and accessor i es t o secur e t he st at i onar y assembl y t o t he hol l ow 
concr et e cent er  pi er .

2. 3. 2. 3   Di st r i but or  Ar ms

Pr ovi de di st r i but or  ar ms t hat  ar e at t ached t o t he r ot at i ng assembl y by 
f l anged or  scr ewed connect i ons.   Pr ovi de ar ms f abr i cat ed of  st eel  pi pe,  
st r uct ur al  st eel  wi t h a mi ni mum wal l  t hi ckness of  6 mm 1/ 4 i nch,  or  
al umi num al l oy t hat  conf or ms t o ASTM B241/ B241M.   [ When t he adj ust abl e 
f l ow di v i s i on wei r  speci f i ed i n par agr aph Rot at i ng Assembl y i s not  
pr ovi ded i n t he r ot at i ng assembl y,  pr ovi de one adj ust abl e,  accessi bl e 
over f l ow wei r  i n each secondar y ar m t o cut  of f  f l ow t o t hat  ar m at  mi ni mum 
f l ow and t o al l ow uni f or m f l ow of  al l  ar ms at  maxi mum f l ow. ]   Pr ovi de t he 
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end of  each ar m wi t h a qui ck- openi ng shear  gat e f or  f l ushi ng.   Suppor t  t he 
ar ms f r om t he r ot at i ng assembl y by cabl es,  st eel  t i e r ods wi t h 
t ur nbuckl es,  or  a st eel  t r uss.   Conf or m wi r e st r and f or  cabl es t o ASTM A475.   
Pr ovi de ar m suppor t st o suppor t  t he desi gn l oads.   Br ace ar ms l at er al l y  by 
means of  hor i zont al  st eel  t i e r ods wi t h t ur nbuckl es.   Pr ovi de each ar m 
wi t h openi ngs spaced t o di st r i but e t he f l ow uni f or ml y over  t he f i l t er  
bed.   Pr ovi de nozzl es and spr eader s  at  each openi ng and const r uct ed of  
cor r osi on- r esi st ant  nonf er r ous mat er i al .   Desi gn nozzl es t o pr ovi de 
maxi mum r eact i ve f or ce wi t h mi ni mum head l oss.   Ensur e spr eader s di sper se 
t he f l ow evenl y f r om each openi ng.   Pr ovi de spr eader s t hat  ar e easi l y 
r emovabl e f or  c l eani ng and equi pped wi t h r epl aceabl e or i f i ces per mi t t i ng 
var i at i on of  f l ow capaci t y wi t h di f f er ent  or i f i ces.   Pr ovi de 
r ect angul ar - ar m di st r i but or s t hat  have or i f i ces i n t he spr eader s.   Pr ovi de 
or i f i ces of  noncl oggi ng desi gn.

2. 3. 2. 4   Cent er  Pi er  Suppl y Fi t t i ngs

Pr ovi de t he [ _____]  mm i nch suppl y i nl et  l i ne j unct i on f i t t i ng wi t h a 
[ base t ee and r i ser  pi pe]  [ base- pl at e wi t h shor t  r i ser  pi pe and f l ange]  
sui t abl e f or  t he r ot ar y di st r i but or  cent er  col umn at t achment .   Const r uct  
cent er  pi er  suppl y f i t t i ngs of  duct i l e i r on,  or  st eel  conf or mi ng t o 
AWWA C151/ A21. 51 or  ASTM A53/ A53M,  r espect i vel y.

2. 4   FI LTER BLOCKS

Pr ovi de an under dr ai n syst em t hat  i ncl udes r ect angul ar  and cut  t i l e 
bl ocks,  cover  bl ocks f or  dr ai nage channel s,  and vent  bl ocks.   Conf or m al l  
bl ocks t o ASTM C159,  Type I - H,  except  pr ovi de cover  bl ocks wi t hout  
aper t ur es and pr ovi de vent  bl ocks wi t h openi ngs t o accommodat e vent  
st acks.   Pr ovi de cut  or  angl e bl ocks t hat  ar e cut  on an angl e t o conf or m 
appr oxi mat el y t o t he wal l  cur vat ur e.   Pr ovi de f i l t er  under dr ai n bl ocks 
t hat  have semi ci r cul ar  i nver t s or  equi val ent  sect i ons and cover  t he ent i r e 
f l oor  of  t he f i l t er .   Pr ovi de vent  st ack pi pes of  ext r a st r engt h v i t r i f i ed 
c l ay pi pe conf or mi ng t o ASTM C700 and t hat  ar e pr ovi ded as i ndi cat ed.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Pl aci ng Rot ar y Di st r i but or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e br acket ed wor di ng per t ai ni ng t o wei r s 
or  dependent  on t he pr ovi s i ons of  wei r s when 
di st r i but or s have l ess t han f our  ar ms,  except  when 
t wo- compar t ment  ar ms ar e used.   Coor di nat e wi t h 
par agr aph CENTER COLUMN.

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

Pr ovi de r ot ar y di st r i but or  t hat  i s  i nst al l ed i n accor dance wi t h t he 
r ecommendat i ons of  t he manuf act ur er  and by wor kmen exper i enced i n t he 
i nst al l at i on of  t hi s t ype of  equi pment .   Car ef ul l y check al l  component s 
wi t h gal vani zed or  ot her  cor r osi on- pr ot ect i ve coat i ng and r est or e any 
damaged or  abr aded ar eas t o t he or i gi nal  or  an equi val ent  coat i ng.   
Pr ovi de pr oper  al i gnment  of  al l  equi pment .   Set  t he anchor  bol t s i n pl ace 
and t he nut s t i ght ened agai nst  t he shi ms.   Secur el y bol t  t he st at i onar y 
assembl y i n pl ace.   Fur t her  check t he al i gnment  of  equi pment  af t er  
secur i ng t o t he f oundat i ons and,  af t er  conf i r mi ng al l  al i gnment s,  gr out  
t he st at i onar y assembl y i n pl ace usi ng gr out  t hat  conf or ms t o 
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ASTM C1107/ C1107M.   Al i gn equi pment  wi t h associ at ed pi pi ng and under  no 
ci r cumst ances wi l l  " pi pe spr i ngi ng"  be al l owed. [   Set  t he wei r s i n 
accor dance wi t h t he di r ect i ons of  t he manuf act ur er ,  based on ant i c i pat ed 
f l ows. ]

3. 1. 2   Pl aci ng Fi l t er  Bl ock

Lay f i l t er  under dr ai n bl ocks i n a dr y mor t ar  bed.   Pr ovi de mor t ar  
t hat cont ai n one par t  cement  conf or mi ng t o ASTM C150/ C150M,  Type I I ,  and 4 
par t s sand conf or mi ng t o ASTM C144,  except  a 1: 3 cement - sand mor t ar  bed 
f or  t he f i r st  cour se of  bl ocks wher e cover  bl ocks ar e used.   Af t er  t he 
bl ocks ar e l ai d and bef or e t he st one i s pl aced,  dampen t he dr y mor t ar  bed 
by spr i nkl i ng.   I nst al l  f i l t er  bl ocks pr ovi di ng an uni nt er r upt ed f l ow 
t hr ough t he dr ai nage channel s i n t he bl ocks t o t he ef f l uent  channel .   Lay 
bl ocks i n t r ue al i gnment ,  wi t h cr oss j oi nt s st agger ed i n l ongi t udi nal  r ows 
at  r i ght  angl es t o t he cent er  dr ai ns.   St ar t  t he r ows of  bl ocks at  t he 
edge of  t he dr ai nage channel  and end at  a suf f i c i ent  di st ance f r om t he 
f i l t er  wal l  t o pr ovi de an ai r  passage ar ound t he i nsi de per i pher y of  t he 
f i l t er .   Pr ovi de ai r  duct s compr i sed of  ei t her  bl ocks or  st acks f or  
vent i ng ai r  t o t he at mospher e as shown on t he dr awi ngs.   Pr ovi de t he 
manuf act ur er ' s pl an l ayout  of  f i l t er  bl ock uni t s.

3. 1. 3   Pl aci ng Fi l t er  Medi a

[ St or e st one or  s l ag medi a del i ver ed t o t he f i l t er  s i t e on wood pl anks or  
ot her  c l ean har d sur f ace ar eas.   Do not  dump st one and sl ag di r ect l y i nt o 
t he f i l t er .   Rescr een and f or k t he medi a at  t he f i l t er  s i t e t o r emove al l  
f i nes bef or e pl acement  i n t he f i l t er .   Pl ace mat er i al  by hand t o a dept h of
 300 mm 12 i nches above t he f i l t er  bl ocks and pl ace al l  mat er i al  wi t hout  
damagi ng or  di spl aci ng t he under dr ai ns.   Pl ace t he r emai nder  of  t he 
mat er i al  by means of  bel t  conveyor s,  wheel bar r ows,  or  ot her  equi pment  
r ecommended by t he manuf act ur er .   Pl ace t he medi a i n l ayer s not  exceedi ng 
450 mm 18 i nches i n dept h.   Pl ace f i l t er  medi a as near  as pr act i cabl e i n 
f i nal  posi t i on t o avoi d excessi ve r ehandl i ng;  t ake speci al  car e t o avoi d 
br eakage or  segr egat i on of  di f f er ent  s i ze par t i c l es.   Dumpi ng t he f i l t er  
medi a di r ect l y f r om t r ucks i nt o t he f i l t er ,  dr oppi ng t he f i l t er  medi a f r om 
hei ght s exceedi ng 1 m 3 f eet  or  t hr owi ng t he medi a i nt o t he f i l t er  i s  not  
per mi t t ed.   I f  i t  i s  det er mi ned t hat  an excessi ve amount  of  f r act ur ed 
st one or  dust  i s passi ng i nt o t he under dr ai ns,  r emove and r escr een t he 
f i l t er  medi a at  a l ocat i on out si de t he f i l t er  wal l s.   Wal kways or  r unways 
over  t he f i l t er ,  except  f or  t he pur pose of  i nst al l i ng mat er i al s or  
equi pment  f or  t he f i l t er ,  ar e not  be per mi t t ed.   St or i ng mat er i al s,  such 
as cement  or  sand,  or  pl aci ng heavy const r uct i on equi pment  wi t hi n t he 
f i l t er  wal l s wi l l  not  be per mi t t ed.   Do not  pass concr et e,  sand,  di r t ,  or  
ot her  mat er i al s del et er i ous t o t he f i l t er  over  t he f i l t er  by any means.   
Dr i v i ng t r ucks,  t r act or s,  or  ot her  heavy equi pment  over  t he f i l t er  dur i ng 
or  af t er  const r uct i on i s not  per mi t t ed. ] [   I nst al l  pl ast i c f i l t er  medi a i n 
accor dance wi t h t he r ecommendat i ons of  t he medi a manuf act ur er . ]

3. 2   FI ELD TESTS AND I NSPECTI ONS

Pr ovi de al l  l abor ,  equi pment ,  and i nci dent al s r equi r ed f or  t he t est s,  
except  t hat  wat er  r equi r ed f or  t he f i el d t est s wi l l  be suppl i ed as set  
f or t h i n t he CONTRACT.   Not i f y t he Cont r act i ng Of f i cer  [ _____]  days pr i or  
t o dat es and t i mes of  f i el d t est s.   Per f or m al l  f i el d t est s i n t he 
pr esence of  t he Cont r act i ng Of i cer .   Rect i f y any def i c i enci es f ound and 
compl et el y r et est  wor k af f ect ed by such def i c i enci es.   Test  t he 
di st r i but or  mechani sm t o demonst r at e cor r ect  al i gnment ,  smoot h oper at i on,  
and uni f or mi t y of  f l ow di st r i but i on over  t he f i l t er  medi a.
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3. 3   CLOSEOUT ACTI VI TI ES

Submi t  oper at i ng and mai nt enance manual s.   Pr ovi de manual s t hat  i ncl ude 
t he manuf act ur er ' s name,  model  number ,  ser vi ce manual ,  par t s l i s t ,  br i ef  
descr i pt i on of  al l  equi pment  and t hei r  basi c oper at i ng f eat ur es,  and 
si mpl i f i ed wi r i ng di agr ams f or  t he syst em as i nst al l ed.

         - -  End of  Sect i on - -
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