
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 46 23 00 ( Febr uar y 2020)

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

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 46 23 00 ( Febr uar y 2011)

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 TABLE OF CONTENTS

DI VI SI ON 46 -  WATER AND WASTEWATER EQUI PMENT

SECTI ON 46 23 00

GRI T REMOVAL AND HANDLI NG EQUI PMENT

02/ 20

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   DEFI NI TI ONS
    1. 2. 1   Gr i t
    1. 2. 2   Gr i t  Separ at i on
    1. 2. 3   Gr i t  Col l ect i on
    1. 2. 4   Gr i t  Removal
    1. 2. 5   Gr i t  Washi ng
  1. 3   SUBMI TTALS
  1. 4   SPARE PARTS
  1. 5   QUALI TY CONTROL
    1. 5. 1   Regul at or y Requi r ement s
    1. 5. 2   Qual i f i cat i ons
    1. 5. 3   Shop Dr awi ngs
  1. 6   DELI VERY,  STORAGE,  AND HANDLI NG
  1. 7   WARRANTY

PART 2   PRODUCTS

  2. 1   SYSTEM DESCRI PTI ON
    2. 1. 1   Desi gn Requi r ement s
    2. 1. 2   Gr i t  Removal  Syst em Type
      2. 1. 2. 1   Aer at ed Gr i t  Removal  Syst em
      2. 1. 2. 2   I ncl i ned Bot t om Gr i t  Removal  Syst em
      2. 1. 2. 3   Longi t udi nal  Gr i t  Removal  Syst em
      2. 1. 2. 4   Vor t ex Type Gr i t  Removal  Syst em
      2. 1. 2. 5   Det r i t or  Gr i t  Removal  Syst em
    2. 1. 3   Per f or mance Requi r ement s
    2. 1. 4   El ect r i cal  Requi r ement s
  2. 2   ASSEMBLY [ OR]  FABRI CATI ON
  2. 3   EQUI PMENT
    2. 3. 1   Mat er i al s and Equi pment
      2. 3. 1. 1   Aer at ed Gr i t  Separ at i on Equi pment

SECTI ON 46 23 00  Page 1



        2. 3. 1. 1. 1   Ai r  Pi pi ng
        2. 3. 1. 1. 2   Di f f user  Hol der  Assembl y
        2. 3. 1. 1. 3   Di f f user s
      2. 3. 1. 2   Longi t udi nal  Gr i t  Separ at i on Equi pment
        2. 3. 1. 2. 1   Vel oci t y Cont r ol  Regul at or
        2. 3. 1. 2. 2   Pr opor t i onal  Wei r
        2. 3. 1. 2. 3   Fr amewor k and Cont r ol  Sect i ons
      2. 3. 1. 3   Vor t ex Type Gr i t  Separ at i on
        2. 3. 1. 3. 1   For ced Vor t ex
          2. 3. 1. 3. 1. 1   Mechani cal  Dr i ve
        2. 3. 1. 3. 2   I nduced Vor t ex
        2. 3. 1. 3. 3   Mul t i - Tr ay Vor t ex
      2. 3. 1. 4   Det r i t or  Gr i t  Removal  Equi pment
      2. 3. 1. 5   Col l ect or  Syst ems
        2. 3. 1. 5. 1   Scr ew Col l ect or  and Bucket  El evat or
          2. 3. 1. 5. 1. 1   Scr ew Col l ect or  Assembl y f or  Combi nat i on Uni t
          2. 3. 1. 5. 1. 2   Bucket  El evat or  Assembl y f or  Combi nat i on Uni t
          2. 3. 1. 5. 1. 3   Dr i ve Assembl y f or  Combi nat i on Uni t
          2. 3. 1. 5. 1. 4   Housi ng
        2. 3. 1. 5. 2   Scr ew [ Col l ect or ]  [ and]  [ Conveyor ]
          2. 3. 1. 5. 2. 1   Scr ew Assembl y
          2. 3. 1. 5. 2. 2   Mot or  Dr i ve Assembl y
          2. 3. 1. 5. 2. 3   Li ner  Pl at e
          2. 3. 1. 5. 2. 4   St eel  Tr ough
          2. 3. 1. 5. 2. 5   St r uct ur al  Suppor t s
        2. 3. 1. 5. 3   Chai n and Bucket  El evat or  Col l ect or
          2. 3. 1. 5. 3. 1   Chai n and Bucket  Assembl y
          2. 3. 1. 5. 3. 2   Mot or  Dr i ve Assembl y
          2. 3. 1. 5. 3. 3   Housi ng
      2. 3. 1. 6   Gr i t  Pump
        2. 3. 1. 6. 1   Pump Casi ng
        2. 3. 1. 6. 2   Radi al  and Thr ust  Bear i ngs
        2. 3. 1. 6. 3   Pump and Mot or  Base
        2. 3. 1. 6. 4   Mot or
        2. 3. 1. 6. 5   Dr i ve Uni t
        2. 3. 1. 6. 6   Pr essur e Swi t ch
      2. 3. 1. 7   Ai r l i f t  Pump
      2. 3. 1. 8   Cycl one
      2. 3. 1. 9   Scr ew Type Washi ng Equi pment
        2. 3. 1. 9. 1   Mechani sm
        2. 3. 1. 9. 2   Housi ng
        2. 3. 1. 9. 3   Dr i ve Uni t
        2. 3. 1. 9. 4   Mot or
        2. 3. 1. 9. 5   Over f l ow Wei r
  2. 4   COMPONENTS
    2. 4. 1   Mot or
    2. 4. 2   Speed Reduct i on Uni t
    2. 4. 3   Bear i ngs
    2. 4. 4   Chai n and Bel t  Dr i ves
    2. 4. 5   Dr i ve Uni t
    2. 4. 6   Over l oad Pr ot ect i on and Al ar m
  2. 5   MATERI ALS
    2. 5. 1   Fi ni shes

PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
    3. 1. 1   Ai r  Pi pi ng
    3. 1. 2   Gr i t  Pump

SECTI ON 46 23 00  Page 2



    3. 1. 3   Cycl one
  3. 2   FI ELD QUALI TY CONTROL
    3. 2. 1   Test s
      3. 2. 1. 1   Gr i t  Separ at i on,  Col l ect i on,  Removal  and Washi ng Equi pment
      3. 2. 1. 2   Aer at ed Gr i t  Equi pment
        3. 2. 1. 2. 1   Ai r  Di f f user s
      3. 2. 1. 3   Gr i t  Pump
      3. 2. 1. 4   Per f or mance Test s
      3. 2. 1. 5   Cycl one
    3. 2. 2   Manuf act ur er  Fi el d Ser vi ce
      3. 2. 2. 1   Manuf act ur er ' s Repr esent at i ve
  3. 3   CLOSEOUT ACTI VI TI ES
    3. 3. 1   Gr i t  Handl i ng Syst em

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 46 23 00  Page 3



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 46 23 00 ( Febr uar y 2020)

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

Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 46 23 00 ( Febr uar y 2011)
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SECTI ON 46 23 00

GRI T REMOVAL AND HANDLI NG EQUI PMENT
02/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Thi s gui de cover s t he r equi r ement s f or  gr i t  r emoval  
and handl i ng equi pment  t o r emove,  col l ect ,  pump,  and 
wash gr i t  f r om wast ewat er .   Thi s gui de i s f or  
t r eat ment  of  domest i c wast ewat er  onl y.

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) .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on i s f or  t r eat ment  of  
domest i c wast ewat er  onl y.   Speci al  consi der at i on 
must  be gi ven t o wast ewat er  cont ai ni ng i ndust r i al  
wast es.

Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
dr awi ngs.

1.   Si ze,  dept h and gener al  conf i gur at i on of  gr i t  
separ at i on,  chamber ,  f i nal  di schar ge poi nt ,  
col l ect i on,  r emoval ,  and washi ng f aci l i t i es.   Gi ve 
space l i mi t at i ons whi ch may af f ect  opt i onal  choi ces;

2.  Per cent age of  r emoval  of  gr i t  r equi r ed;
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3.   El ect r i cal  char act er i st i cs  of  mot or ( s)  f or  gr i t  
separ at i on,  col l ect i on,  r emoval ,  pumpi ng and washi ng 
equi pment ;

4.   Fl ow r ange i n cubi c met er  per  second mgd 
f aci l i t y  i s  desi gned t o ser ve;

5.   Type of  di f f user  hol der  assembl y;

6.   Suppl y of  ext er nal  ai r  quant i t y i n cubi c met er  
per  second cf m and pr essur e i n kPa psi ;

7.   Type of  di f f user ,  whet her  non- por ous nozzl e or  
val ve or i f i ce t ype i s used;

8.   Sour ce of  power  f or  hoi st . ;

9.   Type of  vel oci t y cont r ol ,  whet her  r egul at or  or  
wei r ;

10.   Appl i cabl e wi nd and i ce l oadi ngs;

11.   Type of  gr i t  pump conf i gur at i on,  whet her  
ver t i cal  or  hor i zont al ;

12.   Removal  capaci t y of  scr ew conveyor  i n cubi c 
met er  per  second cubi c f eet  per  hour ;

13.   Pi t ch di amet er  of  f l i ght s and l i ner  pl at e 
di amet er  f or  scr ew conveyor s;

14.   Type of  wast ewat er  f r om whi ch gr i t  i s  t o be 
r emoved,  whet her  r aw wast ewat er  or  set t l ed pr i mar y 
s l udge;

15.   Capaci t y i n cubi c met er  per  second gpm and 
pr essur e i n kPa psi  f or  t he cycl one;

16.   Cycl one pr essur e swi t ch r ange i n kPag psi g;

17.   Type of  wal kway,  whet her  r ai sed pat t er n f l oor  
pl at e or  gr at i ng,  on shal l ow t ank separ at or ;  and

18.   Whet her  cor r osi ve condi t i ons exi st  i n 
wast ewat er  or  i n at mospher e at  i nst al l at i on.

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

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.
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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 ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
( AASHTO)

AASHTO T 11 ( 2005;  R 2013)  St andar d Met hod of  Test  f or  
Mat er i al s Fi ner  Than 75 Mi cr omet er  ( No.  
200)  Si eve i n Mi ner al  Aggr egat es by Washi ng

AASHTO T 27 ( 2014)  St andar d Met hod of  Test  f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

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

AMERI CAN GAS ASSOCI ATI ON ( AGA)

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

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

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

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

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

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

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

ASME B29. 400 ( 2001;  ( R 2008)  ( R 2013)  ( R 2018)  ( R 
2023) )  Combi nat i on,  " H"  Type Mi l l  Chai ns,  
and Spr ocket s
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AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

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

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

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ASSOCI ATI ON FOR I RON AND STEEL TECHNOLOGY ( AI ST)

AI ST PB- 229 ( 2008)  St ai nl ess St eel s:   A St eel  Pr oduct s 
Manual

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

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

ASTM 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 A536 ( 1984;  R 2019;  E 2019)  St andar d 
Speci f i cat i on f or  Duct i l e I r on Cast i ngs

ASTM B30 ( 2023)  St andar d Speci f i cat i on f or  Copper  
Al l oys i n I ngot  For m

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

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

ASTM B221 ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM B221M ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
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Wi r e,  Pr of i l es,  and Tubes ( Met r i c)

ASTM D2564 ( 2020)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

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

MSS SP- 72 ( 2010a)  Bal l  Val ves wi t h Fl anged or  
But t - Wel di ng Ends f or  Gener al  Ser vi ce

MSS SP- 78 ( 2011)  Cast  I r on Pl ug Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

NFPA 70 ( 2023;  ERTA 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

1. 2   DEFI NI TI ONS

1. 2. 1   Gr i t

The set t l eabl e sol i ds l oad pr esent  i n wast ewat er  such as sand,  gr avel ,  
c i nder s,  met al  f r agment s not  amel i or at ed by secondar y t r eat ment  or  s l udge 
r emoval  t echni ques and capabl e of  pr oduci ng excessi ve wear  on mechani cal  
equi pment .

1. 2. 2   Gr i t  Separ at i on

The pr ocess of  separ at i ng gr i t  f r om wast ewat er  by cont r ol l i ng t he vel oci t y 
of  t he wast ewat er  wi t h aer at i on t o suspend or gani cs or  by t ank 
conf i gur at i on t o separ at e t he gr i t  f r om t he or gani c sol i ds by di f f er ent i al  
sedi ment at i on and scour .

1. 2. 3   Gr i t  Col l ect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he f i r st  opt i on when an aer at ed gr i t  
chamber  wi t h an i ncl i ned bot t om i s r equi r ed,  del et e 
t he second opt i on when an aer at ed gr i t  chamber  wi t h 
an i ncl i ned bot t om i s not  r equi r ed.

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

The pr ocess of  gat her i ng t he separ at ed gr i t  i n a hopper  or  ot her  poi nt  of  
col l ect i on [ by mechani cal  equi pment  desi gned f or  t he pur pose]  [ by means of  
hydr aul i c f l ow over  an i ncl i ned chamber  f l oor ] .

1. 2. 4   Gr i t  Removal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Del et e t he f i r st  opt i on when washi ng 
equi pment  i s not  r equi r ed,  del et e t he second opt i on 
when washi ng equi pment  i s r equi r ed.

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

The pr ocess of  conveyi ng gr i t  out  of  t he chamber  f r om t he poi nt  of  
col l ect i on i n t he chamber  t o [ washi ng equi pment  f or  f ur t her  pr ocessi ng]  
[ t he i ndi cat ed poi nt  of  di schar ge] .   Gr i t  r emoval  equi pment  may accompl i sh 
some dewat er i ng.

1. 2. 5   Gr i t  Washi ng

The pr ocess of  f ur t her  separ at i on of  gr i t  by washi ng put r esci bl e mat t er  
f r om t he r emoved gr i t  by means of  spr ays or  washi ng t he t anks and 
dewat er i ng wi t h scr ew conveyor s or  cycl ones.   These scr ew conveyor s or  
cycl ones al so convey t he gr i t  t o t he i ndi cat ed poi nt  of  di schar ge.

1. 3   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 
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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

Gr i t  Handl i ng Equi pment

SD- 06 Test  Repor t s

Per f or mance Test s

Gr i t  Pump t est s

[ Gr i t  Washi ng Equi pment  t est s

] SD- 07 Cer t i f i cat es

War r ant y

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

Gr i t  Handl i ng Syst em,  Dat a Package 3;  G[ ,  [ _____] ]

1. 4   SPARE PARTS

Fur ni sh spar e par t s f or  t he equi pment  speci f i ed above i n t he quant i t i es 
l i s t ed bel ow.  The spar e par t s must  be i dent i cal  and i nt er changeabl e wi t h 
t he or i gi nal  par t s.  Fur ni sh t he par t s i n wooden cont ai ner s c l ear l y mar ked 
wi t h cont ent s on t wo si des and t op.  Wher e t he number  of  spar e par t  uni t s 
r equi r ed by t he schedul e r esul t s i n a f r act i onal  number  of  uni t s,  r ound 
of f  t he number  f ur ni shed t o t he next  hi ghest .

Descr i pt i on of  Spar e Par t  Uni t Number  of  Spar e Uni t s 
Requi r ed as Per cent age of  
Par t  Uni t s I nst al l ed

a.   Scr ew [ Col l ect or ]  [ and]  [ Conveyor ] :

Dr i ve chai ns 25 per cent

Dr i ve spr ocket  wi t h shear  pi n hub 25 per cent

b.   Chai n and Bucket  Col l ect or s:

Dr i ve chai ns 25 per cent

Col l ect or  chai n l engt hs 5 per cent

Bucket s,  compl et e wi t h at t achment s 55 per cent

Dr i ve spr ocket  wi t h shear  pi n hub 25 per cent

c.   Aer at ed Gr i t  Syst em:
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Di f f user s 5 per cent

d.   Gr i t  Pump:

One set  of  pump gl and packi ng

One compl et e set  of  gasket s

One compl et e set  of  bear i ngs,  bushi ngs,  s l eeves 
and seal s

e.   Cycl one:

One compl et e r ubber  l i ni ng

f .   I n addi t i on,  al so f ur ni sh one dozen shear  
pi ns of  each si ze used.

1. 5   QUALI TY CONTROL

1. 5. 1   Regul at or y Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gn Gr i t  Removal  Syst em i n accor dance wi t h 
UFC 3- 240- 01,  " Wast ewat er  Tr eat ment  and Col l ect i on. "  
Ensur e compl i ance wi t h per mi t s.

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

Conduct  r egul at or y r evi ew t o det er mi ne i mpact  of  new and exi st i ng per mi t  
condi t i ons and r egul at i ons,  communi cat e wi t h f eder al ,  st at e,  l ocal  and DOD 
agenci es.

1. 5. 2   Qual i f i cat i ons

Ensur e wel ds ar e i n accor dance wi t h AWS D1. 1/ D1. 1M usi ng pr ocedur es,  
mat er i al s,  and equi pment  of  t he t ype r equi r ed f or  t he wor k.

1. 5. 3   Shop Dr awi ngs

Submi t  gr i t  handl i ng equi pment  dr awi ngs showi ng l ayout  of  al l  equi pment .   
I ncl ude const r uct i on and er ect i on det ai l s f or  al l  component s of  t he 
compl et e gr i t  separ at i on,  col l ect i on r emoval  [ and washi ng]  syst em and al so 
show associ at ed connect i ons wi t h pl ant  pi pi ng.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Package equi pment  and par t s f or  shi pment  t o pr event  br eakage,  damage or  
pr obl ems wi t h cal i br at i on,  r eadi ngs or  cont r ol s.   I nspect  mat er i al s 
del i ver ed t o t he s i t e f or  damage and unl oad and st or e wi t h a mi ni mum of  
handl i ng.   St or e equi pment  and mat er i al s i ndoor s,  of f  t he f l oor .   Ar ea 
must  be dr y wi t h adequat e vent i l at i on,  f r ee f r om dust  or  wat er ,  and per mi t  
easy access f or  i nspect i on and handl i ng.

1. 7   WARRANTY

Pr ovi de gr i t  separ at i on equi pment  wi t h mi ni mum [ _____]  [ 5]  year  war r ant y.   
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Submi t  t he manuf act ur er ' s war r ant y.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de a gr i t  r emoval  syst em t o separ at e,  col l ect ,  r emove,  wash and 
deposi t  gr i t  at  t he i ndi cat ed poi nt  of  i t s  di schar ge,  wi t hi n t he ar ea and 
at  t he el evat i ons i ndi cat ed.

2. 1. 1   Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e al l  r ef er ences t o washi ng when washi ng 
i s not  i ncl uded i n t he gr i t  r emoval  syst em.   The use 
of  any combi nat i on of  gr i t  r emoval  syst em f or  any 
wast ewat er  t r eat ment  f aci l i t y  wi l l  be t he 
r esponsi bi l i t y  of  t he pr oj ect  engi neer .   The 
combi nat i ons of  equi pment  f or  t he f ol l owi ng syst ems 
ar e sever al :

1.   Aer at ed gr i t  syst em.

2.   Aer at ed gr i t  syst em ( i ncl i ned bot t om chamber ) .

3.   Longi t udi nal  gr i t  syst em.

4.   Vor t ex t ype gr i t  syst em.

5.   Det r i t or  gr i t  r emoval .

Sel ect  t he gr i t  r emoval  syst em based on t he 
f ol l owi ng f act or s:

1.   Si t e ar ea avai l abi l i t y ;

2.   Amount  of  gr i t  ant i c i pat ed;

3.   Type of  sewer  syst em,  separ at e or  combi ned;

4.   Ot her  sel ect ed pr ocess i . e. ,  ai r  avai l abl e i f  
di f f used ai r  act i vat ed sl udge pr ocesses;  
i nci ner at i on di sposal  f or  gr i t ;  pr i mar y 
sedi ment at i on pr ocess;  and

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

2. 1. 2   Gr i t  Removal  Syst em Type

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose one of  t he par agr aphs bel ow,  AERATED 
GRI T REMOVAL SYSTEM,  I NCLI NED BOTTOM GRI T REMOVAL 
SYSTEM,  LONGI TUDI NAL GRI T REMOVAL SYSTEM,  VORTEX 
TYPE GRI T REMOVAL SYSTEM,  and DETRI TOR GRI T REMOVAL 
SYSTEM.

Det er mi ne whi ch gr i t  r emoval  syst em i s sui t abl e f or  
t he pr oj ect .   Del et e par agr aphs whi ch descr i be 
syst ems and opt i ons whi ch ar e not  i ncl uded i n t he 
pr oj ect .   When i t  i s  ant i c i pat ed t hat  t he bot t om of  
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a chamber  wi l l  be ut i l i zed f or  gr i t  st or age,  a scr ew 
conveyor  shoul d be used f or  col l ect i ng gr i t  when t he 
dept h of  t he st or ed gr i t  i s  expect ed t o exceed t he 
hei ght  of  a r ake or  bucket  col l ect or .   Use a gr i t  
pump f or  r emoval  when a cycl one i s i ncl uded wi t h t he 
washi ng equi pment .   Space l i mi t at i ons may pr ecl ude 
t he use of  i ncl i ned r emoval  equi pment .   Del et e 
r ef er ence t o scr ew- t ype washer s when a cycl one i s 
t he onl y washer  r equi r ed.   Del et e scr ew conveyor  
when space l i mi t at i ons pr ohi bi t  an i ncl i ned scr ew,  
del et e scr ew conveyor  and bucket  el evat or  when 
cycl one i s i ncl uded i n washi ng equi pment .

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

[ 2. 1. 2. 1   Aer at ed Gr i t  Removal  Syst em

Separ at e gr i t  i n an aer at ed gr i t  chamber .   Col l ect  and r emove gr i t  by 
[ hor i zont al  scr ew conveyor  and bucket  el evat or , ]  [ hor i zont al  scr ew 
conveyor  and i ncl i ned scr ew conveyor , ]  [ hor i zont al  scr ew conveyor  and gr i t  
pump, ]  [ chai n and bucket  equi pment , ]  [ and]  [ ai r l i f t  pump] .   Use a 
[ cycl one]  [ and]  [ scr ew- t ype washer ] .

] [ 2. 1. 2. 2   I ncl i ned Bot t om Gr i t  Removal  Syst em

Separ at e gr i t  i n an i ncl i ned bot t om aer at ed gr i t  chamber .   Chamber  bot t om 
must  be i ncl i ned t o move gr i t  t o t he poi nt  of  r emoval .   Remove gr i t  by 
[ scr ew conveyor ]  [ ai r l i f t  pump]  [ bucket  el evat or ]  [ gr i t  pump] .   Use a 
[ cycl one]  [ and]  [ scr ew- t ype washer ] .

] [ 2. 1. 2. 3   Longi t udi nal  Gr i t  Removal  Syst em

Separ at e gr i t  i n a l ongi t udi nal  gr i t  chamber .   Col l ect  and r emove gr i t  by 
[ hor i zont al  scr ew conveyor  and bucket  el evat or , ]  [ hor i zont al  scr ew 
conveyor  and i ncl i ned scr ew, ]  [ hor i zont al  scr ew conveyor  and gr i t  pump, ]  
[ and]  [ chai n and bucket  equi pment ] .   Use a [ cycl one]  [ and]  [ scr ew- t ype 
washer ] .

] [ 2. 1. 2. 4   Vor t ex Type Gr i t  Removal  Syst em

Separ at e gr i t  i n a vor t ex t ype gr i t  r emoval  syst em.   Remove gr i t  by a 
[ gr i t  pump]  [ ai r l i f t  pump] .  Use [ cycl one]  [ and]  [ scr ew- t ype washer s] .

] [ 2. 1. 2. 5   Det r i t or  Gr i t  Removal  Syst em

Separ at e gr i t  i n a det r i t or  gr i t  r emoval  syst em,  i ncl udi ng a r ot at i ng 
gr i t - col l ect i ng mechani sm and a r eci pr ocat i ng gr i t - washi ng mechani sm.   
Col l ect  and r emove gr i t  by [ gr i t  auger  and gr i t  pump, ]  [ hor i zont al  scr ew 
conveyor  and bucket  el evat or , ]  [ hor i zont al  scr ew conveyor  and i ncl i ned 
scr ew, ]  [ hor i zont al  scr ew conveyor  and gr i t  pump, ]  or  [ chai n and bucket  
equi pment ] .   Use a [ cycl one]  [ and]  [ scr ew- t ype washer ] .

] 2. 1. 3   Per f or mance Requi r ement s

Pr ovi de a syst em capabl e of  separ at i ng and r emovi ng [ _____]  per cent  of  
[ _____]  mesh gr i t  havi ng a speci f i c  gr avi t y of  [ 2. 65]  [ _____]  f r om a f l ow 
r angi ng f r om [ _____]  t o [ _____]  cubi c met er  per  second mi l l i on gal l ons per  
day.
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2. 1. 4   El ect r i cal  Requi r ement s

Unl ess i ndi cat ed or  speci f i ed ot her wi se,  el ect r i cal  component s of  
mechani cal  equi pment ,  such as mot or s,  mot or  st ar t er s,  cont r ol  ( pushbut t on)  
st at i ons,  el ect r i cal  di sconnect i ng ( i sol at i ng)  means,  and ot her  devi ces 
f unct i oni ng t o cont r ol  associ at ed mechani cal  equi pment ,  ar e i ncl uded under  
t hi s sect i on.   The wor k must  be compl et e and oper abl e,  and i n accor dance 
wi t h NFPA 70 and t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

2. 2   ASSEMBLY [ OR]  FABRI CATI ON

2. 3   EQUI PMENT

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 s and sui t abl e f or  t he r equi r ed 
ser vi ce.   Unl ess ot her wi se speci f i ed,  st r uct ur al  st eel  must  conf or m t o 
ASTM A36/ A36M,  hot - di p gal vani zed i n accor dance wi t h ASTM A123/ A123M or  
ASTM A153/ A153M.   Submer ged st eel  must  have a mi ni mum t hi ckness of  6 mm 
1/ 4 i nch.   Unl ess ot her wi se speci f i ed,  cast  i r on must  conf or m t o 
ASTM A48/ A48M.   Br onze cast i ngs not  ot her wi se speci f i ed must  conf or m t o 
ASTM B30.   Dr i ves,  l ubr i cat i on,  and bear i ngs must  be accessi bl e f r om 
wal kways at  or  above gr ound l evel .

2. 3. 1   Mat er i al s and Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose t hi s par agr aph and i t s subpar agr aphs 
or  one of  t he par agr aphs bel ow,  LONGI TUDI NAL GRI T 
SEPARATI ON EQUI PMENT,  VORTEX TYPE GRI T SEPARATI ON,  
and DETRI TOR GRI T REMOVAL EQUI PMENT,  and i t s 
subpar agr aphs.

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

[ 2. 3. 1. 1   Aer at ed Gr i t  Separ at i on Equi pment

I ncl ude ai r  pi pi ng and val ves,  swi ng di f f user  hol der  assembl y,  header  
pi pes,  hoi st ,  and di f f user s.   Pr ovi de baf f l es of  st r uct ur al  st eel  pl at e 50 
mm 2 i n,  or  manuf act ur er ' s st andar d.   Pr ovi de syst em wi t h ai r  f r om an 
ext er nal  suppl y at  a maxi mum r at e of  [ _____]  cubi c met er  per  second cf m at  
[ _____]  kPa psi .

2. 3. 1. 1. 1   Ai r  Pi pi ng

Pr ovi de manuf act ur er ' s r ecommended pi pi ng f r om ai r  mai n t o di f f user s.

2. 3. 1. 1. 2   Di f f user  Hol der  Assembl y

Pr ovi de an upper  pi vot  j oi nt  wi t h ai r  cont r ol  and shut - of f  val ve,  a dr op 
pi pe wi t h i nt er medi at e pi vot  j oi nt ,  and a di f f user  header .   Pr ovi de uni t  
wi t h mount i ng t o wal l  anchor age and a r ot at i ng j oi nt ,  ei t her  per manent l y 
l ubr i cat ed or  wi t h gr ease f i t t i ngs f or  l ubr i cat i on.   I ncl ude gasket s at  
each pi vot  bear i ng t o ensur e ai r  and wat er  t i ght ness.   Pr ovi de val ve f or  
ai r  cont r ol  wi t h i ndi cat or  mar ki ngs f or  t hr ot t l i ng and compl et e shut - of f ,  
conf or mi ng t o AWWA C504.   Pr ovi de connect i ons f or  t he upper  and l ower  
hanger  pi pes.   Pr ovi de l ocki ng devi ce t o al l ow posi t i ve l ocki ng i n any 
posi t i on.   Ensur e spaci ng of  di f f user  assembl i es i n t he basi n and 
di f f user s on t he header  i s as r ecommended by t he di f f user  manuf act ur er .   
Ensur e t he di f f user  i s l evel .   Pr ovi de a por t abl e hoi st  t o r ai se and l ower  

SECTI ON 46 23 00  Page 14



t he di f f user  assembl y.   Use hoi st  by t he same manuf act ur er ,  and compat i bl e 
wi t h,  t he di f f user  hol der  assembl y.   Hoi st  must  be hydr aul i cal l y oper at ed 
and adequat el y power ed t o r ai se t he assembl y f r om t he t ank.   Pr ovi de means 
of  l ocki ng t he di f f user  header  i n a r ai sed posi t i on over  t he t ank or  t he 
wal kway.

2. 3. 1. 1. 3   Di f f user s

Pr ovi de saddl e mount ed or  t hr ead mount ed di f f user s as r ecommended by t he 
manuf act ur er .   Ensur e di f f user s ar e s i zed f or  t he par t i cul ar  appl i cat i on 
f or  t he r ange of  exi t  vel oci t y and back pr essur e.

] [ 2. 3. 1. 2   Longi t udi nal  Gr i t  Separ at i on Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose one of  t he f ol l owi ng par agr aphs 
VELOCI TY CONTROL REGULATOR or  PROPORTI ONAL WEI R.

Wher e cor r osi ve envi r onment  i s not  pr esent ,  speci f y 
st r uct ur al  st eel .   Wher e cor r osi on can occur  and 
cost  i s not  a f act or ,  speci f y st ai nl ess st eel ,  
ot her wi se speci f y al umi num,  or  manuf act ur er  st andar d.

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

Cont r ol  vel oci t y wi t h a [ vel oci t y cont r ol  r egul at or ]  [ pr opor t i onal  wei r ] .

[ 2. 3. 1. 2. 1   Vel oci t y Cont r ol  Regul at or

Mai nt ai n t he vel oci t y of  f l ow t hr ough a channel  of  cr oss sect i ons 
i ndi cat ed.   Pr ovi de r egul at or  conf or mi ng t o [ AI ST PB- 229,  Type 304 
st ai nl ess st eel ]  [ st r uct ur al  st eel ]  [ al umi num conf or mi ng t o ASTM B209M 
ASTM B209 or  ASTM B221M ASTM B221,  Al l oy 6061,  Temper  T6] .   Regul at or  
openi ng must  be adj ust abl e and pr ovi de a r ange of  f l ows f r om zer o t o 
[ _____]  cubi c met er  per  second mgd.

] [ 2. 3. 1. 2. 2   Pr opor t i onal  Wei r

Cont r ol  vel oci t y wi t h a [ AI ST PB- 229,  Type 304 st ai nl ess st eel ]  [ al umi num 
conf or mi ng t o ASTM B209M ASTM B209 or  ASTM B221M ASTM B221,  Al l oy 6061,  
Temper  T6]  [ st r uct ur al  st eel ]  pr opor t i onal  wei r .   Wei r  wi l l  pr ovi de a 
const ant  vel oci t y t hr ough t he gr i t  chamber  f or  a r ange of  f l ows f r om 
[ _____]  t o [ _____]  cubi c met er  per  second mgd.

] 2. 3. 1. 2. 3   Fr amewor k and Cont r ol  Sect i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y mat er i al  compat i bl e wi t h mat er i al  
speci f i ed i n par agr aph VELOCI TY CONTROL REGULATOR or  
PROPORTI ONAL WEI R.

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

Pr ovi de compat i bl e f ast ener s f or  anchor i ng or  bol t i ng t he cont r ol  devi ce.

] [ 2. 3. 1. 3   Vor t ex Type Gr i t  Separ at i on

[ 2. 3. 1. 3. 1   For ced Vor t ex

I ncl ude mot or  dr i ve assembl y,  paddl e dr i ve t ube;  [ ai r  [ l i f t  pump, ]  pi pi ng 
and val ves, ]  [ vacuum pump]  [ suct i on pump] ;  and cont r ol  box. [   Pr ovi de 
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syst em ai r  f r om an ext er nal  suppl y at  a maxi mum r at e of  [ _____]  cubi c 
met er  per  second CFM at  [ _____]  kPa psi . ]

2. 3. 1. 3. 1. 1   Mechani cal  Dr i ve

Ensur e sust ai ned oper at i on at  t he cont i nuous out put  t or que r at i ng wi t hout  
excessi ve wear  and t o devel op t wi ce t he cont i nuous out put  t or que r at i ng 
wi t hout  damage t o or  f ai l ur e of  t he dr i ve assembl y component s.

] [ 2. 3. 1. 3. 2   I nduced Vor t ex

I ncl ude [ ai r  [ l i f t  pump, ]  pi pi ng and val ves, ]  [ vacuum pump]  [ suct i on 
pump] . [   Pr ovi de syst em ai r  f r om an ext er nal  suppl y at  a maxi mum r at e of  
[ _____]  cubi c met er  per  second CFM at  [ _____]  kPa psi . ] .

] [ 2. 3. 1. 3. 3   Mul t i - Tr ay Vor t ex

Pr ovi de manuf act ur er  st andar d t r ays and di st r i but i on syst em.

] ] [ 2. 3. 1. 4   Det r i t or  Gr i t  Removal  Equi pment

Pr ovi de manuf act ur er ' s st andar d syst em.

] 2. 3. 1. 5   Col l ect or  Syst ems

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose one par agr aph,  and i t s subpar agr aphs,  
of  t he f ol l owi ng:  SCREW COLLECTOR AND BUCKET 
ELEVATOR,  SCREW [ COLLECTOR]  [ AND]  [ CONVEYOR]  or  
CHAI N AND BUCKET ELEVATOR COLLECTOR.

Some manuf act ur er s combi ne a scr ew col l ect or  and a 
bucket  el evat or  ut i l i z i ng t he bucket  chai n t o dr i ve 
t he scr ew and usi ng onl y one dr i ve assembl y.   Thi s 
uni t  may be used i n ei t her  an aer at ed gr i t  r emoval  
syst em or  a l ongi t udi nal  gr i t  r emoval  syst em when 
t he scr ew conveyor  i s not  mor e t han 15 m 50 f eet  
l ong or  when t he amount  of  gr i t  t o be r emoved does 
not  exceed 0. 06 cubi c met er  per  second 120 cubi c 
f eet  per  hour .   Del et e t hi s par agr aph and al l  
subpar agr aphs when t hi s uni t  i s  not  al l owed as an 
al t er nat e t o t he separ at e uni t s or  when t he above 
physi cal  l i mi t s wi l l  be exceeded.

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

2. 3. 1. 5. 1   Scr ew Col l ect or  and Bucket  El evat or

Pr ovi de a uni t  ut i l i z i ng t he bucket  chai n of  t he el evat or  as a dr i ve chai n 
f or  t he scr ew col l ect or .   I ncl ude scr ew shaf t s and bear i ngs,  l i ner  pl at e,  
chai n,  spr ocket s,  gr i t  bucket s,  dr i ve assembl y,  housi ng and over l oad 
pr ot ect i on.   Ensur e uni t  i s  capabl e of  cont i nuous and i nt er mi t t ent  
oper at i on wi t h a r emoval  capaci t y  of  not  l ess t han [ _____]  cubi c met er  
per  second cubi c f eet  per  hour  of  dr y gr i t  wei ghi ng [ 1922]  [ _____]  kg per  
cubi c met er  [ 120]  [ _____]  pounds per  cubi c f eet .

2. 3. 1. 5. 1. 1   Scr ew Col l ect or  Assembl y f or  Combi nat i on Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng t abl e l i s t s t he r equi r ement s 
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f or  sel ect i ng a scr ew.

Gr i t  Cap.  Cu.  
m/ sec

Di a.  MM Scr ew Conveyor  
Pi pe Si ze MM

Wat t s Shaf t  Di a.  MM

0. 03 300 100 746 50 or  61

0. 05 400 100 1, 119 75

0. 08 500 125 1, 492 75 or  86

Gr i t  Cap.  Cu.  
Ft / Hr .

Di a.  I nch Scr ew Conveyor  
Pi pe Si ze I nches

H. P. Shaf t  Di a.  
I nches

55 12 4"  St d. 1. 0 2 or  2 7/ 16"

100 16 4"  X- Hvy 1. 5 3"

163 20 5"  St d. 2. 0 3 or  3 7/ 16"

Al t er nat e scr ew t ype can be hel i coi d wi t h shor t  
shaf t s.

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

a.   Pr ovi de [ _____]  mm i nch di amet er  scr ew,  hal f  pi t ch wi t h 10 mm 3/ 8 i nch 
f l i ght s and mount ed on [ _____]  mm i nch st eel  pi pe conf or mi ng t o 
ASTM A53/ A53M and bushed f or  [ _____]  mm i nch shaf t .   As an al t er nat e,  
pr ovi de a hel i coi d t ype scr ew conveyor  sect i on wi t h 10 mm 3/ 8 i nch 
st eel  f l i ght s.  Scr ew must  be made i n t he manuf act ur er ' s st andar d 
l engt hs.

b.   Ensur e shaf t s ar e col d r ol l ed st eel  conf or mi ng t o ASTM A108 and 
coupl i ng bol t s ar e AI ST PB- 229,  Type 316 st ai nl ess st eel .   Coupl e 
dr i ven end t o t he f oot  shaf t  of  t he bucket  el evat or .   Gr ease l ubr i cat e 
t ai l  shaf t  bear i ngs;  pr ovi de wi t h cast  i r on,  hi gh car bon or  heat  
t r eat ed al l oy st eel  bushi ngs.   Ensur e bear i ngs ar e r at ed f or  a mi ni mum 
of  f i ve year s on a cont i nuous ser vi ce basi s.

c.   Pr ovi de a cur ved 10 mm by [ _____]  mm 3/ 8 by [ _____]  i nch I . D.  st eel  
l i ner  pl at e wi t h edges dr i l l ed f or  pl ug wel di ng t o 13 by 150 mm 1/ 2 by 
6 i nch st eel  st r aps embedded i n t he concr et e,  wi t h a Br i nel l  har dness 
of  300 t o 350.

2. 3. 1. 5. 1. 2   Bucket  El evat or  Assembl y f or  Combi nat i on Uni t

a.   Pr ovi de bucket  chai n of  ASME B29. 400 combi nat i on " H"  Type Mi l l  C102 
havi ng an aver age ul t i mat e st r engt h of  160 kN 36, 000 pounds and 
wei ghi ng no l ess t han 15 kg per  met er  9. 7 pounds per  f oot ,  wi t h chai n 
l i nks of  cor r osi on r esi st i ng mal l eabl e i r on havi ng an aver age t ensi l e 
st r engt h of  at  l east  483 MPa 70, 000 psi  and an aver age Br i nel l  
har dness bet ween 170 and 190.

b.   Ensur e spr ocket s ar e hi gh- t est  cast  i r on,  havi ng a mi ni mum t ensi l e 
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st r engt h of  138 MPa 20, 000 psi  cast  i n a chi l l ,  wi t h a Br i nel l  
har dness of  not  l ess t han 360 wi t h a chi l l  dept h of  at  l east  5 mm 3/ 16 
i nch,  st r ess r el i eved bef or e machi ni ng.   Spr ocket  t eet h must  be 
accur at el y gr ound t o f i t  chai n.   Spr ocket s must  be spl i t  const r uct i on 
assembl ed wi t h cadmi um pl at ed nut s and bol t s.   Dr i ven spr ocket  and t he 
spr ocket s on t he head shaf t  and scr ew shaf t  must  be keyseat ed wi t h 
keys and keyseat s conf or mi ng t o ASME B17. 1 or  ASME B17. 2.

c.   Ensur e shaf t i ng i s sol i d,  col d- f i ni shed st eel  conf or mi ng t o ASTM A108,  
st r ai ght  and cont i nuous f or  f ul l  wi dt h of  t ank,  of  suf f i c i ent  s i ze t o 
t r ansmi t  t he maxi mum f or ce devel oped by t he dr i ve assembl y.   Pr ovi de 
keyways wher e necessar y t o at t ach or  l ocat e spr ocket s on shaf t i ng.   
Keys and keyseat s must  conf or m t o ASME B17. 1 and ASME B17. 2.   Use 
pol i shed shaf t i ng i n ar eas of  cont act  wi t h bear i ngs.

d.   Ensur e bear i ngs ar e babbi t t - l i ned,  duct i l e- i r on t ype,  sel f - al i gni ng 
bal l - and- socket  t ype or  heat  t r eat ed duct i l e- i r on sel f - al i gni ng t ype,  
desi gned t o al l ow mi ni mum f i el d var i at i ons wi t hout  shi mmi ng.   Pr ovi de 
bear i ngs above wat er  wi t h f l ush bal l - check gr ease- l ubr i cat i on 
f i t t i ngs.   Wat er  l ubr i cat e under wat er  bear i ngs wi t h t ops desi gned t o 
pr event  sol i ds accumul at i on.   Equi p under wat er  bear i ngs wi t h f l ush 
bal l - check gr ease- l ubr i cat i on f i t t i ngs.   Ensur e al l  bear i ngs ar e r at ed 
f or  a mi ni mum of  5 year s on a cont i nuous ser vi ce basi s.

e.   Fabr i cat e gr i t  bucket s of  st r uct ur al  st eel  or  mal l eabl e i r on wi t h 
har dened l i p desi gned t o dr ai n of f  f r ee wat er ;  at t ached t o chai ns at  
not  mor e t han 1. 5 m 5 f oot  i nt er val s wi t h heat  t r eat ed car bon st eel  
pi ns and r i vet s havi ng a mi ni mum di amet er  of  17 mm 11/ 16 i nch.

2. 3. 1. 5. 1. 3   Dr i ve Assembl y f or  Combi nat i on Uni t

I ncl ude mot or ;  speed r educer ;  dr i ve spr ocket  on out put  shaf t  of  speed 
r educer ;  dr i ve chai n f r om dr i ve spr ocket  t o dr i ven spr ocket ;  shear  pi n;  
and chai n guar d.   Ful l y encl ose uni t  and ensur e sui t abi l i t y  f or  mount i ng 
out si de and exposed t o t he weat her .

a.   Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age char act er i st i cs 
as i ndi cat ed.

b.   Ensur e chai n and bel t  dr i ves i ncor por at ed i n t he dr i ve assembl y have a 
mi ni mum f act or  of  saf et y of  4 as appl i ed t o ul t i mat e br eaki ng or  
t r ansmi ssi on st r engt h of  t he chai n or  bel t  wi t h r espect  t o t he l oads 
t r ansmi t t ed at  nor mal  cont i nuous oper at i ng l oad.

2. 3. 1. 5. 1. 4   Housi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y gal vani zed st eel  unl ess cor r osi on i s 
consi der ed a pr obl em.

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

Mount  1. 8 mm 14 gage [ gal vani zed st eel ]  [ AI ST PB- 229,  Type 302 or  
AI ST PB- 229,  Type 304 st ai nl ess st eel ]  on t he st r uct ur al  suppor t s and 
secur el y f ast en t o t he st r uct ur al  f r ame wi t h bol t s or  sheet  met al  scr ews 
of  t he same mat er i al  as t he housi ng.   Pr ovi de sui t abl e openi ngs f or  chai n 
i nst al l at i on and i nspect i on at  conveni ent  l ocat i ons i n t he housi ng.
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2. 3. 1. 5. 2   Scr ew [ Col l ect or ]  [ and]  [ Conveyor ]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose t hi s par agr aph and i t s subpar agr aphs,  
t he par agr aph above,  SCREW COLLECTOR AND BUCKET 
ELEVATOR,  and i t s subpar agr aphs,  or  t he par agr aph 
bel ow,  CHAI N AND BUCKET ELEVATOR COLLECTOR and i t s 
subpar agr aphs.

NOTE:   Scr ew mechani sms may be used as col l ect or s,  
conveyor s,  or  bot h t oget her .   Del et e " col l ect or  and"  
when scr ew t ype col l ect or  i s not  al l owed;  del et e 
" and conveyor "  when scr ew t ype conveyor  i s not  
al l owed;  use al l  opt i onal  wor di ng and appr opr i at e 
pl ur al i zat i ons when bot h scr ew col l ect or  and 
conveyor  ar e not  al l owed.

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

I ncl ude scr ew assembl y,  mot or  dr i ve assembl y,  [ l i ner  pl at es, ]  [ and]  
[ t r ough, ]  and appur t enances.   Li ner  pl at es and t r oughs may be f i ber  
r ei nf or ced pl ast i c i nst ead of  st eel .

Pr ovi de scr ew [ col l ect or ]  [ and]  [ conveyor ]  sui t abl e f or  cont i nuous or  
i nt er mi t t ent  oper at i on and wi t h a r emoval  capaci t y of  not  l ess t han [ _____]
 cubi c met er  per  second cubi c f eet  per  hour  of  dr y gr i t  wei ghi ng [ 1922]  
[ _____]  kg per  cubi c met er  [ 120]  [ _____]  pounds per  cubi c f oot .

2. 3. 1. 5. 2. 1   Scr ew Assembl y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng t abl e l i s t s t he r equi r ement s 
f or  sel ect i ng a scr ew.

Gr i t  Cap.  Cu.  
m/ sec

Di a.  MM Scr ew Conveyor  
Pi pe Si ze MM

Wat t s Shaf t  Di a.  MM

0. 03 300 100 746 50 or  61

0. 05 400 100 1, 119 75

0. 08 500 125 1, 492 75 or  86

Gr i t  Cap.  Cu.  
Ft / Hr .

Di a.  I nch Scr ew Conveyor  
Pi pe Si ze I nches

H. P. Shaf t  Di a.  
I nches

55 12 4"  St d. 1. 0 2 or  2 7/ 16"

100 16 4"  X- Hvy 1. 5 3"

163 20 5"  St d. 2. 0 3 or  3 7/ 16"

Al t er nat e scr ew t ype can be hel i coi d wi t h shor t  
shaf t s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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a.   Pr ovi de [ hor i zont al ]  [ i ncl i ned]  scr ew of  [ _____]  mm i nch di amet er ,  
hal f  pi t ch wi t h 10 mm 3/ 8 i nch f l i ght s but t  wel ded or  f i l l et  wel ded 
bot h s i des and mount ed on [ _____]  mm i nch Schedul e 80 st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M and bushed f or  [ _____]  mm i nch shaf t .   As 
an al t er nat e,  a hel i coi d t ype scr ew conveyor  sect i on wi t h 10 mm 3/ 8 
i nch st eel  f l i ght s may be pr ovi ded wi t h shor t  shaf t s of  sol i d col d 
r ol l ed st eel  conf or mi ng t o ASTM A108.   Scr ew must  be made i n 
manuf act ur er ' s st andar d l engt hs wi t h a coupl i ng f l i ght  connect i on f or  
ease of  i nst al l at i on and r emoval .   Pr ot ect  out er  l eadi ng edges of  t he 
f l i ght i ng wi t h a coat i ng of  wel dment ,  a mi ni mum of  25 mm one i nch wi de 
and 3 mm 1/ 8 i nch t hi ck.   I f  car bon st eel  f l i ght i ng i s pr ovi ded wi t h a 
mi ni mum 10 mm 3/ 8 i nch t hi ckness,  i t  wi l l  be accept abl e wi t hout  
coat i ng pr ovi ded t hat  i t  has a mi ni mum Br i nel l  har dness of  500.

b.   Ensur e shaf t i ng i s col d r ol l ed st eel  conf or mi ng t o ASTM A108 and 
coupl i ng bol t s ar e AI ST PB- 229,  Type 316 st ai nl ess st eel .   Pr ovi de 
keyway t o at t ach dr i ven spr ocket s.  Keys and keyseat s must  conf or m t o 
ASME B17. 1 or  ASME B17. 2.

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

d.   Gr ease l ubr i cat e t ai l  shaf t  bear i ngs;  pr ovi de wi t h cast  i r on,  hi gh 
car bon or  heat  t r eat ed al l oy st eel  bushi ngs.   Ensur e bear i ngs ar e 
r at ed f or  a mi ni mum of  5 year s of  cont i nuous ser vi ce.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e f i r st  opt i onal  par agr aph bel ow when 
hor i zont al  scr ew col l ect or  i s not  al l owed:   Del et e 
second opt i onal  par agr aph when i ncl i ned scr ew 
conveyor  i s not  al l owed.

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

e.   Gr ease l ubr i cat e dr i ve end bear i ngs f or  hor i zont al  scr ew;  pr ovi de 
bear i ngs wi t h hi gh car bon or  heat - t r eat ed al l oy st eel  bushi ngs.   
Ensur e bear i ngs ar e sui t abl e f or  t aki ng t hr ust .  Pr ovi de bear i ngs wi t h 
l ubr i cat i on f i t t i ngs br ought  t o an accessi bl e l ocat i on.   Ensur e 
bear i ngs ar e r at ed f or  a mi ni mum of  5 year s of  cont i nuous ser vi ce.

f .   Ensur e dr i ve end bear i ngs f or  i ncl i ned scr ew ar e ext r a heavy r ol l er  
bear i ng pi l l ow bl ocks,  sui t abl e f or  t aki ng t hr ust .   Gr ease l ubr i cat ed 
bal l  bear i ngs wi l l  be al l owed.   Ensur e bear i ngs have a mi ni mum r at ed 
l i f e expect ancy ( L- 10)  of  40, 000 hour s based on Amer i can Bear i ng 
Manuf act ur er s Associ at i on St andar ds on a cont i nuous ser vi ce basi s.

2. 3. 1. 5. 2. 2   Mot or  Dr i ve Assembl y

I ncl ude an el ect r i c- mot or - dr i ven speed r educer ;  dr i ve spr ocket  on out put  
shaf t  of  speed r educer ;  dr i ve chai n f r om dr i ve spr ocket  t o dr i ven 
spr ocket ;  shear  pi n;  and chai n guar d.

a.   Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age char act er i st i cs 
as i ndi cat ed.
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b.   Ensur e chai n and bel t  dr i ves i ncor por at ed i n t he dr i ve assembl y have a 
mi ni mum f act or  of  saf et y of  4 as appl i ed t o ul t i mat e br eaki ng or  
t r ansmi ssi on st r engt h of  t he chai n or  bel t  wi t h r espect  t o t he l oads 
t r ansmi t t ed at  nor mal  cont i nuous oper at i ng l oad.

2. 3. 1. 5. 2. 3   Li ner  Pl at e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y l i ner  pl at e f or  hor i zont al  gr i t  
col l ect or  and t r ough f or  i ncl i ned gr i t  conveyor .

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

Pr ovi de cur ved 10 by [ _____]  mm 3/ 8 by [ _____]  i nch I . D.  
abr asi on- r esi st ant  st eel  l i ner  pl at e wi t h edges dr i l l ed f or  pl ug wel di ng t o
 50 by 150 mm 1/ 2 by 6 i nch st eel  st r aps embedded i n t he concr et e f or  t he 
hor i zont al  scr ew,  and a Br i nel l  har dness of  300 t o 350.

2. 3. 1. 5. 2. 4   St eel  Tr ough

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y l i ner  pl at e f or  hor i zont al  gr i t  
col l ect or  and t r ough f or  i ncl i ned gr i t  conveyor .

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

Fi t  abr asi on- r esi st ant  st ai nl ess st eel  10 mm 3/ 8 i nch t hi ck t r ough wi t h a 
gasket  at  t he i nspect i on openi ng,  a c l ean- out  pl at e on t he l ower  end and a 
di schar ge spout  on t he upper  end.   Ensur e t he upper  ( dr i ve end)  bear i ngs 
ar e sui t abl e t o t ake t hr ust  f or  i ncl i ned scr ew.   Ensur e t r ough has a 
Br i nel l  har dness of  300 t o 350.

2. 3. 1. 5. 2. 5   St r uct ur al  Suppor t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph when i ncl i ned scr ew 
conveyor  i s not  al l owed.   Speci f y gal vani zed st eel  
unl ess cor r osi on i s consi der ed a pr obl em.

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

Const r uct  st r uct ur al  suppor t s usi ng mi ni mum 6 mm 1/ 4 i nch t hi ck mat er i al [  
and based on a saf et y f act or  of  4. 0 agai nst  ver t i cal  l oad and t or que] .   
Use [ AI ST PB- 229,  Type 302 or  AI ST PB- 229,  Type 304 st ai nl ess st eel ]  
[ gal vani zed st eel ]  assembl y and anchor  bol t s.

2. 3. 1. 5. 3   Chai n and Bucket  El evat or  Col l ect or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose t hi s par agr aph and i t s subpar agr aphs 
or  one of  t he par agr aphs above,  SCREW COLLECTOR AND 
BUCKET ELEVATOR and SCREW [ COLLECTOR]  [ AND]  
[ CONVEYOR] ,  and i t s subpar agr aphs.

NOTE:   Chai n and bucket  mechani sms may be used as an 
el evat or  or  as a combi nat i on col l ect or  and el evat or .

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

Pr ovi de chai n and bucket  col l ect i on and r emoval  assembl y sui t abl e f or  
cont i nuous or  i nt er mi t t ent  oper at i on wi t h a r emoval  capaci t y of  not  l ess 
t han [ _____]  cubi c met er  per  second cubi c f eet  per  hour  of  dr y gr i t  
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wei ghi ng [ 1922]  [ _____]  kg per  cubi c met er  [ 120]  [ _____]  pounds per  cubi c 
f oot  whi ch oper at es at  a speed of  f r om 0. 04 t o 0. 05 met er  per  second 8 t o 
10 f eet  per  mi nut e.   I ncl ude housi ng,  mot or  dr i ve assembl y,  chai n,  
shaf t i ng,  spr ocket s,  gr i t  bucket s,  and over l oad pr ot ect i on.

2. 3. 1. 5. 3. 1   Chai n and Bucket  Assembl y

a.   Ensur e bucket  chai ns ar e ASME B29. 400 combi nat i on " H"  Type Mi l l  C110 
havi ng an aver age ul t i mat e st r engt h of  134 kN 30, 000 pounds and must  
wei gh no l ess t han 7. 8 kg per  m 5. 2 pounds per  f oot  wi t h l i nks of  
cor r osi on r esi st i ng mal l eabl e i r on havi ng an aver age t ensi l e st r engt h 
of  483 MPa 70, 000 psi  and an aver age Br i nel l  har dness bet ween 170 and 
190.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  t he t ext  bel ow,  del et e al l  r ef er ences t o 
i dl er  spr ocket s when chai n and bucket  el evat or  i s 
not  al l owed f or  t he pr oj ect .

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

b.   Ensur e spr ocket s ar e hi gh- t est  cast  i r on,  havi ng a mi ni mum t ensi l e 
st r engt h of  138 MPa 20, 000 psi  cast  i n a chi l l ,  and a Br i nel l  har dness 
of  not  l ess t han 360 wi t h a chi l l  dept h of  at  l east  5 mm 3/ 16 i nch and 
st r ess r el i eved bef or e machi ni ng.   Spr ocket  t eet h must  be accur at el y 
gr ound t o f i t  chai n.   Spr ocket s must  be spl i t  const r uct i on assembl ed 
wi t h cadmi um- pl at ed nut s and bol t s.   Dr i ven spr ocket  on t he head shaf t  
must  be of  t he of f set  t ype.   Keyseat  spr ocket s on t he head shaf t .   
Keys and keyseat s must  conf or m t o ASME B17. 1 or  ASME B17. 2. [   Do not  
keyseat  i dl er  wheel  and chai n t ake- up shaf t  spr ocket  but ,  except  f or  
number  of  t eet h,  must  be i dent i cal  i n ot her  r espect s t o t he head shaf t  
spr ocket s.   Set - scr ew i dl er  wheel  and t ake- up shaf t  spr ocket  t o t he 
shaf t . ]

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At  t he t ext  bel ow,  del et e r ef er ences t o 
st i r r i ng f l i ght s when onl y bucket  el evat or  i s t o be 
speci f i ed.

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

d.   Fabr i cat e gr i t  bucket s of  st r uct ur al  st eel  or  mal l eabl e i r on wi t h 
har dened l i p[  and st i r r i ng f l i ght s f abr i cat ed f r om st r uct ur al  st eel  
angl es and pl at es] .   Ensur e bucket s ar e desi gned t o dr ai n of f  f r ee 
wat er .   Bucket s[  and st i r r i ng f l i ght s]  must  have r epl aceabl e al l oy 
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cast  i r on or  mal l eabl e i r on wear i ng shoes t hat  can be r ot at ed t o 
di st r i but e t he wear .   At t ach bucket s[  and st i r r i ng f l i ght s]  t o t he 
chai ns at  not  mor e t han 1. 5 m 5 f oot  i nt er val s wi t h heat  t r eat ed 
car bon st eel  pi ns and r i vet s havi ng a mi ni mum di amet er  of  17 mm 11/ 16 
i nch.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he par agr aph bel ow when onl y bucket  
el evat or  i s al l owed.

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

e.   For  each col l ect or  mechani sm,  pr ovi de [ one]  [ t wo]  i ndust r i al  t ype 
st eel  r ai l ( s) ,  mi ni mum wei ght  8 kg per  m 16 pounds per  yar d.   I ncl ude 
necessar y spl i ce bar s,  r ai l  c l i ps,  and appur t enances.   Ensur e 
st r uct ur al  st eel  r et ur n t r acks have a mi ni mum t hi ckness of  10 mm 3/ 8 
i nch.   Suppor t  r et ur n t r acks by st eel  cr oss member s suppor t ed f r om 
chamber  wal l s.

2. 3. 1. 5. 3. 2   Mot or  Dr i ve Assembl y

I ncl ude a mot or ;  speed r educer ;  dr i ve spr ocket  on out put  shaf t  of  speed 
r educer ;  dr i ve chai n f r om dr i ve spr ocket  t o dr i ven spr ocket ;  shear  pi n;  
and chai n guar d.   Ensur e uni t  i s  f ul l y  encl osed and sui t abl e f or  mount i ng 
out si de and exposed t o t he weat her .

a.   Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age char act er i st i cs 
as i ndi cat ed.

b.   Ensur e chai n and bel t  dr i ves i ncor por at ed i n t he dr i ve assembl y have a 
mi ni mum f act or  of  saf et y of  4 as appl i ed t o t he ul t i mat e br eaki ng or  
t r ansmi ssi on st r engt h of  t he chai n or  bel t  wi t h r espect  t o t he l oads 
t r ansmi t t ed at  nor mal  cont i nuous oper at i ng l oad.

2. 3. 1. 5. 3. 3   Housi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y gal vani zed st eel  unl ess cor r osi on i s 
consi der ed a pr obl em.

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

Mount  1. 8 mm 14 gage [ gal vani zed st eel ]  [ AI ST PB- 229,  Type 302 or  
AI ST PB- 229,  Type 304 st ai nl ess st eel ]  above t he oper at i ng f l oor  and 5 mm 
3/ 16 i nch bel ow t he f l oor ,  on st r uct ur al  suppor t s and secur el y f ast ened t o 
t he st r uct ur al  st eel  f r ame wi t h bol t s or  sheet  met al  scr ews of  t he same 
mat er i al  as t he housi ng.   Ensur e t he dr i ve uni t  and head shaf t  assembl y 
ar e as i ndi cat ed on t he shop dr awi ngs.   Pr ovi de sui t abl e openi ngs f or  
chai n i nst al l at i on and i nspect i on at  conveni ent  l ocat i ons i n t he housi ng.

2. 3. 1. 6   Gr i t  Pump

Pr ovi de heavy- dut y [ [ ver t i cal ]  [ hor i zont al ] ,  t or que f l ow vor t ex pump wi t h 
mechani cal  var i abl e speed dr i ve]  [ ver t i cal  c l ose- coupl ed,  vacuum pr i med 
pump] .   Posi t i on pump suct i on and di schar ge as i ndi cat ed.   Ensur e pump i s 
sui t abl e f or  pumpi ng gr i t  under  t he f ol l owi ng condi t i ons of  ser vi ces:

Capaci t y:   [ _____]  cubi c met er  per  second gpm

Maxi mum Sol i d Si ze:   [ _____]  mm i nches
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Range of  Head Condi t i ons:   [ _____]  m f eet

Amount  of  Gr i t  i n Wat er :   [ _____]  per cent

Fi nal  sel ect i on of  pump oper at i ng condi t i ons wi l l  depend upon act ual  
cycl one sel ect ed.  I ncl ude casi ng,  i mpel l er  shaf t ,  bear i ngs,  mot or ,  dr i ve 
uni t ,  6. 28 r ad 360 degr ee pr essur e sensor s,  and anchor  bol t s.

2. 3. 1. 6. 1   Pump Casi ng

Pr ovi de manuf act ur er  st andar d pump casi ng.   Equi p suct i on and di schar ge 
wi t h f l anges.

2. 3. 1. 6. 2   Radi al  and Thr ust  Bear i ngs

Pr ovi de a mi ni mum r at ed l i f e expect ancy ( L- 10)  of  40, 000 hour s based on 
ABMA 11 when oper at i ng cont i nuousl y at  t he r at ed f ul l - l oad mot or  wat t age 
hor sepower  and speed under  t he speci f i ed l oadi ng condi t i ons.  I nt er nal  
bear i ngs may be ei t her  oi l  or  gr ease l ubr i cat ed.

2. 3. 1. 6. 3   Pump and Mot or  Base

Pr ovi de manuf act ur er ' s st andar d base.

2. 3. 1. 6. 4   Mot or

Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age char act er i st i cs as 
i ndi cat ed.

2. 3. 1. 6. 5   Dr i ve Uni t

Pr ovi de dr i ve uni t  wi t h a mechani cal  var i abl e speed dr i ve wi t h a [ _____]  
t o 1 r at i o,  manual l y adj ust abl e i n i nf i ni t e st eps over  t he ent i r e r ange.

[ 2. 3. 1. 6. 6   Pr essur e Swi t ch

Pr ovi de a pr essur e swi t ch i n t he pi pi ng t o t he cycl one t o moni t or  t he 
pr essur e bui l dup. [   Wi r e swi t ch t o an al ar m whi ch wi l l  act uat e when 
pr essur e exceeds a pr eset  val ue.   Pr ovi de i ndust r i al  t ype al ar m i ncl udi ng 
r ot at i ng beacon,  90- deci bel  hor n,  and spar e cont act  f or  r emot e s i gnal . ]   
Fur ni sh swi t ch f or  a pr essur e r ange of  f r om [ _____]  t o [ _____]  kPag psi g 
wi t h an adj ust abl e al ar m cont act .

] 2. 3. 1. 7   Ai r l i f t  Pump

I ncl ude an ai r  pi pe,  educat or ,  f oot  pi ece,  t ai l  pi pe,  ai r  separ at or  and a 
vent  pi pe.   Pr ovi de zi nc- coat ed Schedul e 40 st eel  pi pe t o t he educat or  of  
adequat e s i ze t o di schar ge t he r equi r ed amount  of  l i qui d wi t hout  excessi ve 
pr essur e dr op.   Pr ovi de a MSS SP- 80 gl obe val ve,  MSS SP- 72 bal l  val ve,  or  
MSS SP- 78 pl ug ai r  cont r ol  val ve on t he ai r  pi pe f or  accur at e adj ust ment  
of  t he ai r l i f t  di schar ge r at e.   Ensur e t ai l  pi pe bel ow t he f oot  pi ece,  t he 
educat or  pi pe,  ai r  separ at or  and vent  f r om i t  ar e of  z i nc- coat ed st eel .   
Fi t t i ngs must  be of  z i nc- coat ed mal l eabl e i r on or  cast  i r on.   Pr ovi de 
educat or  wi t h a c l ean- out  above t he wat er  l evel .   I nst al l  ai r l i f t  pump so 
as t o per mi t  easy r emoval  f or  mai nt enance.

2. 3. 1. 8   Cycl one

Pr ovi de cyl i ndr i cal - coni cal  cycl one uni t  wi t h a r epl aceabl e,  
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hi gh- densi t y,   l i ni ng,  wi t h a capaci t y of  [ _____]  cubi c met er  per  second 
gpm at  a maxi mum f eed pr essur e of  [ _____]  kPa psi  and capabl e of  maki ng a 
separ at i on at  appr oxi mat el y [ _____]  mesh pr edi cat ed on a f eed sol i ds 
concent r at i on of  not  mor e t han one per cent  sol i ds f or  gr i t  pumped f r om t he 
poi nt  of  r emoval  of  t he gr i t  chamber .   Pr ovi de f l anged component s f or  f eed 
connect i ons,  and t r ansi t i on f i t t i ngs t o adapt  t o bot h t he f eed and 
over f l ow connect i ons.

2. 3. 1. 9   Scr ew Type Washi ng Equi pment

I ncl ude washi ng t ank,  st eel  scr ew conveyor  mount ed i n a housi ng,  dr i ve 
uni t ,  and suppor t i ng subst r uct ur es.

Pr ovi de heavy- dut y st ai nl ess st eel  vessel  gr i t  washer  sui t abl e t o capt ur e 
gr i t  s l ur r y and separ at e t he gr i t  f r om t he or gani cs.   The Gr i t  Washer  must  
be sui t abl e f or  t he f ol l owi ng condi t i ons of  ser vi ces:

Desi gn Fl ow of  Gr i t  Sl ur r y per  uni t :   [ _____]  cubi c met er  per  second 
gpm

Gr i t  Pr ocessi ng Capaci t y per  uni t :   [ _____]  kg per  hr  t on per  hr

Maxi mum wat er  cont ent  i n washed gr i t :   [ _____]  per cent  at  desi gn f l ow

Maxi mum vol at i l e sol i ds i n washed gr i t :   [ _____]  per cent  at  desi gn f l ow

Mi ni mum capt ur e r at e of  [ _____]  s i ze gr i t :   [ _____]  per cent  at  desi gn 
f l ow

Sur f ace over f l ow r at e:   [ _____]  cubi c met er  per  second per  squar ed 
met er  gpm per  squar e f oot

Hor sepower  of  Dr i ver :   [ _____]  wat t s HP

2. 3. 1. 9. 1   Mechani sm

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng t abl e l i s t s t he r equi r ement s 
f or  sel ect i ng a scr ew.

Gr i t  Cap.  Cu.  
m/ sec

Di a.  MM Scr ew Conveyor  
Pi pe Si ze MM

Wat t s Shaf t  Di a.  MM

0. 03 300 100 746 50 or  61

0. 05 400 100 1, 119 75

0. 08 500 125 1, 492 75 or  86
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Gr i t  Cap.  Cu.  
Ft / Hr .

Di a.  I nch Scr ew Conveyor  
Pi pe Si ze I nches

H. P. Shaf t  Di a.  
I nches

55 12 4"  St d. 1. 0 2 or  2 7/ 16"

100 16 4"  X- Hvy 1. 5 3"

163 20 5"  St d. 2. 0 3 or  3 7/ 16"

Al t er nat e scr ew t ype can be hel i coi d wi t h shor t  
shaf t s.

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

Convey gr i t  f r om washer  set t l i ng compar t ment  and di schar ge by means of  a 
scr ew conveyor .   Mount  [ _____]  mm i nch di amet er ,  [ hal f  pi t ch]  wi t h 10 mm 
3/ 8 i nch f l i ght s,  i ncl i ne scr ew on [ _____]  mm i nch pi pe.   Pr ovi de 
manuf act ur e' s st andar d scr ew,  ensur i ng ease of  i nst al l at i on and r emoval .

a.   Gr ease l ubr i cat e t ai l  shaf t  bear i ngs;  pr ovi de wi t h hi gh car bon or  heat  
t r eat ed al l oy st eel  bushi ngs.   Ensur e bear i ngs ar e r at ed f or  a mi ni mum 
of  5 year s of  cont i nuous ser vi ce.

b.   Ensur e dr i ve end bear i ngs ar e ext r a heavy r ol l er  bear i ng pi l l ow bl ocks 
sui t abl e f or  t aki ng t hr ust .   Gr ease l ubr i cat ed bal l  bear i ngs ar e 
accept abl e.   Ensur e bear i ngs have a mi ni mum r at ed- l i f e expect ancy 
( L- 10)  of  40, 000 hour s based on ABMA 11 on a cont i nuous ser vi ce basi s.

2. 3. 1. 9. 2   Housi ng

Const r uct  t he washi ng t ank of  6 mm 1/ 4 i nch st eel  pl at e,  sui t abl y 
r ei nf or ced and mount ed on st eel  suppor t s.   Ensur e t ank pr ovi des a set t l i ng 
compar t ment  f or  gr i t  separ at i on.   Pr ovi de sui t abl e anchor  bol t s.   Ar r ange 
t he subst r uct ur e t o suppor t  t he washi ng t ank and cycl one,  i ncl ude 
necessar y mount i ng br acket s as a component  par t  of  t he washer .

2. 3. 1. 9. 3   Dr i ve Uni t

Pr ovi de mechani cal  var i abl e speed dr i ve uni t  wi t h a [ _____]  t o 1 r at i o,  
manual l y adj ust abl e i n i nf i ni t e st eps over  t he ent i r e r ange.

2. 3. 1. 9. 4   Mot or

Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age char act er i st i cs 
i ndi cat ed.

2. 3. 1. 9. 5   Over f l ow Wei r

Regul at e dept h of  l i qui d i n t he set t l i ng compar t ment  by an adj ust abl e wei r  
f i t t ed at  t he end of  t he set t l i ng t ank.   Regul at e pool  dept h t o a mi ni mum 
of  150 per cent  of  t he spi r al  di amet er .

2. 4   COMPONENTS

2. 4. 1   Mot or

Pr ovi de mot or  t hat  i s  const ant  speed,  t ot al l y encl osed,  t her mal l y 
pr ot ect ed hor i zont al  t ype,  sui t abl e f or  out door  ser vi ce,  and conf or mi ng t o 
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NEMA MG 1.   Mot or  must  be of  adequat e wat t age hor sepower  t o dr i ve t he 
equi pment  cont i nuousl y at  t he maxi mum l oad encount er ed under  any oper at i ng 
condi t i on wi t hout  over l oadi ng or  exceedi ng t he namepl at e r at i ng of  t he 
mot or .   Mot or  must  be sui t abl e f or  oper at i on wi t h t he vol t age 
char act er i st i cs as i ndi cat ed.   Pr ot ect  mot or  agai nst  over l oad,  l ow 
vol t age,  and unbal anced vol t age.   Connect  mot or  di r ect l y t o speed r educer  
or  dr i ve uni t  t hr ough a f l exi bl e coupl i ng.

2. 4. 2   Speed Reduct i on Uni t

Pr ovi de speed r educer  wi t h a f ul l y  encl osed gear  r educt i on uni t .   Ensur e 
gear s used i n speed r educer  conf or m t o appl i cabl e r equi r ement s of  t he 
f ol l owi ng st andar ds.   Ensur e speed r educer  i s desi gned wi t h a mi ni mum AGMA 
ser vi ce f act or  of  2. 0 and has an AGMA Ser vi ce Cl assi f i cat i on I I .

a.   Hel i cal  Gear i ng:   AGMA 908,  ANSI / AGMA 6034, ASTM A48/ A48M,  and ASTM A536.

b.   Wor m Gear i ng:  ANSI / AGMA 6034 and ASTM A536.

2. 4. 3   Bear i ngs

Pr ovi de ant i - f r i c t i on dr i ve bear i ngs conf or mi ng t o t he f ol l owi ng mi ni mum 
schedul e of  r at ed- l i f e expect ancy ( L- 10)  based on t he ABMA St andar ds when 
oper at i ng at  t he nor mal  cont i nuous t or que r at i ng of  t he mechani sm.

a.   Wor m and wheel  gear  box bear i ngs:  L10- 100, 000 hour s

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

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

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

2. 4. 4   Chai n and Bel t  Dr i ves

Encl ose chai n and spr ocket s or  V- bel t  and pul l eys connect i ng mot or  and 
speed r educer  i n a weat her pr oof ed guar d.   Chai n connect i ng mot or  and speed 
r educer  must  be st eel  r ol l er  t ype.   Spr ocket s must  be har dened gr ound 
al l oy st eel  or  hi gh- t est  cast  i r on,  havi ng a mi ni mum t ensi l e st r engt h of  
276 MPa 40, 000 psi  cast  i n a chi l l ,  and must  have Br i nel l  har dness of  not  
l ess t han 360 wi t h a chi l l  dept h of  not  l ess t han 5 mm 3/ 16 i nch.   
Spr ocket  t eet h must  be accur at el y gr ound t o f i t  t he chai n.   V- bel t  dr i ves 
must  be adj ust abl e t o i ncr ease or  decr ease bel t  t ensi on.   Dr i ve spr ocket  
must  be keyed on t he out put  shaf t  of  t he speed r educer  and pr ovi ded wi t h 
shear  pi n over l oad pr ot ect i on.  Pr ovi de a dr i ve chai n t i ght ener  t o adj ust  
and t i ght en t he chai n.

2. 4. 5   Dr i ve Uni t

Pr ovi de dr i ve uni t  t hat  i s  mechani cal  var i abl e speed dr i ve wi t h r at i o 
i ndi cat ed,  and i s manual l y adj ust abl e over  t he ent i r e r ange.   The dr i ve 
uni t  must  be sui t abl e f or  mount i ng wi t h mot or  pr ovi ded.   I ncl ude a mot or  
sheave,  speed r educt i on sheave and V- bel t .   Tr ansmi t  t he r equi r ed power  
wi t h mul t i pl e bel t s.  Ensur e a mi ni mum ser vi ce f act or  of  1. 5.

[ 2. 4. 6   Over l oad Pr ot ect i on and Al ar m

Pr ovi de wat er pr oof  t or que act uat ed over l oad al ar m syst em,  or  i ndi cat i ng 
ammet er  over l oad uni t  desi gned t o i ndi cat e t he l oad on t he mechani sm at  
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al l  t i mes,  t o sound an al ar m i n case of  i mpendi ng excessi ve l oad,  and t o 
st op t he mechani sm when such l oad i s r eached.   I ncl ude an i ndust r i al  Type 
90- deci bel  hor n,  r ot at i ng beacon,  r el ay and r eset  but t on i n a weat her pr oof  
met al  housi ng wi t h a r emovabl e gasket ed cover .   Const r uct  hor n of  
cor r osi on- r esi st i ng mat er i al  and ensur e t hat  i t  i s  sui t abl e f or  r emot e 
mount i ng.   Pr ovi de shut - of f  swi t ch,  f or  hor n and beacon.

] 2. 5   MATERI ALS

2. 5. 1   Fi ni shes

Except  as ot her wi se speci f i ed,  t r 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.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  gr i t  handl i ng equi pment  and accessor i es speci f i ed her ei n i n 
accor dance wi t h appr oved shop dr awi ngs and manuf act ur er ' s 
r ecommendat i ons.   Pr ovi de al l  l ubr i cant s f or  i ni t i al  oper at i on.

3. 1. 1   Ai r  Pi pi ng

I nst al l  pi pi ng i n al i gnment  and suppor t  wi t h pi pe hanger s and suppor t s.   
Make mechani cal  j oi nt s i n accor dance wi t h t he r equi r ement s of  AWWA C600.   
Make f l anged j oi nt s t i ght ,  avoi d undue st r ai n on f l anges,  val ves,  
f i t t i ngs,  and ot her  equi pment  and accessor i es.   Make scr ewed j oi nt s t i ght  
wi t h pi pe t hr ead t ape,  pi pe cement  and oi l ,  or  PTFE powder  and oi l ,  
appl i ed t o t he mal e t hr eads onl y.   Leave no mor e t han 3 t hr eads exposed,  
ensur e t hr eads ar e f ul l  cut .   Make up j oi nt s f or  PVC pi pe wi t h sol vent  
cement  conf or mi ng t o ASTM D2564 and j oi n i n accor dance wi t h t he Appendi x 
t her et o.

3. 1. 2   Gr i t  Pump

Mount  t he pump compl et e wi t h dr i ver  and mot or  on a heavy dut y base.   
Ensur e t he base i s compl et e wi t h machi ned under sur f ace mount i ng pads and 
l i f t i ng br acket s.   I nst al l  t he compl et e uni t  i n accor dance wi t h t he 
r ecommendat i ons of  t he manuf act ur er .  Pr ovi de oi l  and gr ease f or  i ni t i al  
oper at i on i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

3. 1. 3   Cycl one

I nst al l  i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons t o ensur e 
sel f - r egul at i on and pr oduce a l ow moi st ur e gr i t .

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Test s

3. 2. 1. 1   Gr i t  Separ at i on,  Col l ect i on,  Removal  and Washi ng Equi pment

Test  equi pment  i n oper at i on t o demonst r at e cor r ect  al i gnment ,  smoot h 
oper at i on,  f r eedom f r om vi br at i on and f r eedom f r om noi se and over heat i ng 
of  movi ng machi ner y.  Cor r ect  al l  def ect s.
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3. 2. 1. 2   Aer at ed Gr i t  Equi pment

3. 2. 1. 2. 1   Ai r  Di f f user s

Test  f or  uni f or mi t y.   Each di f f user  must  have uni f or m di st r i but i on al ong 
t he ent i r e header  as det er mi ned by t he met hod of  t est i ng speci f i ed.

a.   Test  usi ng a l ar ge easi l y r ead scal e f or  measur i ng t he f l ow of  ai r  t o 
t he header  syst em and pr essur e gauges f or  measur i ng pr essur e at  t he 
t hi r d poi nt  of  t he header .   Test  t he header  and di f f user s i n t he 
aer at ed gr i t  t ank.   Use or i f i ce t ype met er ,  of  pr oper  s i ze,  and 
i nst al l ed i n accor dance wi t h t he r ecommendat i on of  AGA GMC.   Bef or e 
t est s ar e st ar t ed,  check t he cal i br at i on of  t he or i f i ce met er  wi t h a 
st andar d di spl acement  t ype gas met er  of  not  l ess t han [ _____]  cubi c 
met er  per  second cubi c f eet  per  hour  capaci t y whi ch has been 
accur at el y cal i br at ed vol umet r i cal l y i n a manner  sat i sf act or y t o t he 
Cont r act i ng Of f i cer .

b.   For  uni f or mi t y t est i ng,  submer ge di f f user s i n t ap wat er  t o a dept h of  
0. 30 m one f oot .   Di f f use ai r  at  a r at e of  [ _____]  cubi c met er  per  
second cubi c f eet  per  mi nut e per  di f f user  f or  one mi nut e.   Then r educe 
t he ai r f l ow t o [ _____]  cubi c met er  per  second cubi c f eet  per  mi nut e 
per  di f f user ,  obser ve uni f or mi t y.  Repl ace nozzl e havi ng unsat i sf act or y 
di st r i but i on.

3. 2. 1. 3   Gr i t  Pump

Af t er  pump has been i nst al l ed,  conduct  such t est s as ar e necessar y t o 
i ndi cat e t hat  t he pump conf or ms t o t he speci f i cat i ons.   A 24- hour  
oper at i ng per i od of  t he pump i s r equi r ed bef or e accept ance.   Submi t  
suf f i c i ent  dat a,  i ncl udi ng manuf act ur er ' s r at i ng cur ves showi ng pump 
char act er i st i cs of  head,  wat t age br ake hor sepower ,  and speed t o show t hat  
t he pump meet s al l  r equi r ement s of  t he speci f i cat i ons.

3. 2. 1. 4   Per f or mance Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per f or mance t est s consi st  of  det er mi ni ng t he 
amount  of  gr i t  ent er i ng t he chamber  and t he amount  
of  gr i t  i n t he ef f l uent  f r om t he chamber  and 
compar i ng t he t wo val ues as a per cent age.

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

Pr ovi de f i el d t est  dat a demonst r at i ng t he per f or mance of  gr i t  r emoval  
ef f i c i enci es as speci f i ed.   Speci f i ed per f or mance must  be met  bef or e 
equi pment  wi l l  be accept ed.   The cont r act or  i s r esponsi bl e f or  t est i ng 
cost s.   Submi t  an accept abl e gr i t  r emoval  ef f i c i ency t est  pr ocedur e pr i or  
t o act ual  t est i ng.

3. 2. 1. 5   Cycl one

Upon i nst al l at i on,  oper at e equi pment  f or  24 cont i nuous hour s at  t he desi gn 
f l ow speci f i ed.   Dur i ng t hi s per i od,  sampl e cycl one over f l ow per i odi cal l y 
as di r ect ed by t he Cont r act i ng Of f i cer ,  but  not  l ess t han once ever y f our  
hour s.   Dr y and t est  sampl es as speci f i ed by AASHTO T 27 and AASHTO T 11.   
I f  par t i c l es aver age mor e t han 5 per cent  l ar ger  i n s i ze t han [ _____]  mesh,  
adj ust  t he equi pment  t o meet  t hese speci f i cat i ons.
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3. 2. 2   Manuf act ur er  Fi el d Ser vi ce

3. 2. 2. 1   Manuf act ur er ' s Repr esent at i ve

Pr ovi de t he ser vi ces of  an engi neer  r epr esent at i ve t o super vi se t he f i el d 
i nst al l at i on  and st ar t - up of  t he equi pment  and accessor i es,  i n accor dance 
wi t h t he manuf act ur er ' s speci f i cat i ons.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Gr i t  Handl i ng Syst em

Submi t  gr i t  handl i ng equi pment  i nf or mat i on,  i ncl udi ng oper at i on and 
mai nt enance manual s i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA,  f or  each i t em of  t he gr i t  separ at i on,  col l ect i on,  
r emoval  and washi ng syst em.

        - -  End of  Sect i on - -
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