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**************************************************************************
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  i nst al l at i on of  wat er  met er s ( 16 mm x 19 mm,  25 
mm,  38 mm and 50 mm 5/ 8- i nch x 3/ 4- i nch,  1- i nch,  
1- 1/ 2- i nch,  and 2- i nch Di spl acement  Met er s;  50 mm,  
75 mm,  100 mm,  and 150 mm 2- i nch,  3- i nch,  4- i nch,  
and 6- i nch Compound Met er s;  50 mm 2- i nch Tur bi ne 
Met er s;  50 mm,  75 mm,  100 mm and 150 mm 2- i nch,  
3- i nch,  4- i nch,  and 6- i nch St r ai ner s)  sui t abl e f or  
bi l l i ng,  al l ocat i on of  cost s,  and r ecor di ng of  dat a 
f or  wat er  management  and cont r ol  appl i cat i ons,  and 
pr ovi des gui dance f or  t he f aci l i t y  ener gy manager  or  
desi gn engi neer  af t er  det er mi ni ng what  dat a wi l l  be 
gat her ed and what  anal ysi s pr ocedur es wi l l  be used.

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 .   Si nce met er i ng f or  wat er  management  and 
cost s al l ocat i on var i es wi del y,  i t  i s  expect ed t hat  
t he desi gner  wi l l  make si gni f i cant  adj ust ment s and 
addi t i ons t o t hi s gui de speci f i cat i on.

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

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

PART 1   GENERAL

1. 1   DEFINITIONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  wat er  t er ms used i n t hi s 
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speci f i cat i on and on t he dr awi ngs shal l  be as def i ned i n AWWA C700.

1. 2   REFERENCES

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.  The l at est  ver si on i s r equi r ed when appl i ed t o t hi s 
specification.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C700 ( 2015)  Col d- Wat er  Met er s -  Di spl acement  
Type,  Met al  Al l oy Mai n Case

AWWA C701 ( 2015)  Col d- Wat er  Met er s -  Tur bi ne Type 
f or  Cust omer  Ser vi ce

AWWA C702 ( 2015)  Col d- Wat er  Met er s -  Compound Type

AWWA C707 ( 2010;  R 2016)  Encoder - Type 
Remot e- Regi st r at i on Syst ems f or  Col d- Wat er  
Meters

ASME I NTERNATI ONAL ( ASME)

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

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

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

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

I EEE C37. 90. 1 ( 2013)  St andar d f or  Sur ge Wi t hst and 
Capabi l i t y  ( SWC)  Test s f or  Rel ays and 
Rel ay Syst ems Associ at ed wi t h El ect r i c  
Power  Appar at us

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

I SO 9001 ( 2008;  Cor r  1 2009)  Qual i t y Management  
Syst ems-  Requi r ement s

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

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

1. 3   SUBMITTALS

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

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

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

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

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

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

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

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pr ot ocol  Modul es;  G[ ,  [ _____] ]

Communi cat i ons Modul es;  G[ ,  [ _____] ]

Dat a Recor der ;  G[ ,  [ _____] ]

Wat er  Met er s;  G[ ,  [ ____] ]
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Spar e Par t s

SD- 06 Test  Repor t s

Accept ance Checks and Test s

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

Oper at i on And Mai nt enance Manual s;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   I nst al l at i on Dr awi ngs

Dr awi ngs shal l  i ndi cat e,  but  not  be l i mi t ed t o,  t he f ol l owi ng:

a.  El ement ar y di agr ams and wi r i ng di agr ams wi t h t er mi nal s i dent i f i ed of [  
pr ot ocol  modul es, ] [  communi cat i ons modul es, ] [  Et her net  connect i ons, ] [  
t el ephone l i nes] .  [ For  each met er  i nst al l at i on,  pr ovi de a di agr am 
i dent i f i ed by t he bui l di ng number . ]

b.  One- l i ne di agr am,  i ncl udi ng met er s, [  pr ot ocol  modul es, ] [  communi cat i ons 
modul es, ] [  Et her net  connect i ons, ] [  t el ephone out l et s, ] [  and f uses] .  
[ For  each met er  i nst al l at i on,  pr ovi de a di agr am i dent i f i ed by t he 
bui l di ng number . ]

1. 4. 2   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.  Pr oduct s shal l  have been i n sat i s f act or y 
commer ci al  or  i ndust r i al  use f or  f i ve year s pr i or  t o bi d openi ng.  The 
f i ve- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.  The pr oduct  shal l  have 
been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he f i ve- year  per i od.  Wher e 
t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s of  
t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess st at ed i n 
t hi s sect i on.   Al l  met er s pr ovi ded shal l  be manuf act ur ed by a r egi st er ed 
I SO 9001 qual i t y  st andar d f aci l i t y .  Al l  speci f i cat i ons shal l  meet  or  exceed 
t he l at est  r evi s i on of  AWWA C702.

1. 4. 3   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a f i ve- year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  
l ess t han 10, 000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y or  
l abor at or y t est s,  i s  pr ovi ded.

1. 4. 4   Mat er i al  and Equi pment  Manuf act ur i ng Dat a

Pr oduct s manuf act ur ed mor e t han t wo year s pr i or  t o dat e of  del i ver y t o t he 
s i t e shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 5   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
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r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .  Al l  met er s shal l  car r y t he 
f ol l owi ng publ i shed war r ant i es:  

a.  Met er s shal l  be guar ant eed t o be f r ee f r om def ect i ve mat er i al s and 
wor kmanshi p and meet  AWWA New Met er  Accur acy St andar ds f or  a per i od of  
f i ve year s f r om t he dat e of  i nst al l at i on.  At  t he expi r at i on of  t hi s  
per i od,  met er s shal l  be guar ant eed t o meet  AWWA Repai r ed Met er  Accur acy 
St andar ds f or  t he f ol l owi ng t i me per i ods:

 ( 1)  16 mm 5/ 8 i nch t o 25 mm 1 i nch:  5 t o 15 year s f r om t he dat e of  
shipment.

 ( 2)  12 mm 1- 1/ 2 i nch and l ar ger :  5 t o 10 year s f r om t he dat e of  
shipment.

b.  Al l  r egi st er s ar e guar ant eed f or  a t en- year  per i od f r om t he dat e of  
pur chase.  Any def ect i ve r egi st er  wi l l  be r epl aced at  no cost  t o t he 
Government.

c.  Al l  br ass mai ncases ar e guar ant eed f or  l i f e by t he manuf act ur er .  Any 
def ect i ve mai ncase wi l l  be r epl aced at  no cost  t o t he Gover nment .

1. 6   SYSTEM DESCRI PTI ON

1. 6. 1   Syst em Requi r ement s

The met er i ng and r eadi ng syst em,  consi st i ng of  commer ci al ,  of f - t he- shel f  
met er s,  pr ot ocol  modul es and communi cat i ons modul es,  and communi cat i on 
channel s,  wi l l  be used t o r ecor d t he wat er  consumpt i on and ot her  val ues as 
descr i bed i n t he sect i ons t hat  f ol l ow and as shown on t he dr awi ngs.

1. 6. 2   Sel ect i on Cr i t er i a

Met er i ng component s ar e par t  of  a syst em t hat  i ncl udes t he physi cal  met er ,  
dat a r ecor der  f unct i on,  and communi cat i ons met hod.  Ever y bui l di ng s i t e 
i dent i f i ed shal l  i ncl ude suf f i c i ent  met er i ng component s t o measur e t he 
wat er  par amet er s i dent i f i ed and t o st or e and communi cat e t he val ues as 
r equi r ed i n t he f ol l owi ng sect i ons.  The Cont r act or  shal l  ver i f y t hat  t he 
met er i ng syst em i nst al l ed on any bui l di ng s i t e i s  compat i bl e wi t h t he 
f aci l i t y- wi de communi cat i on and met er - r eadi ng pr ot ocol  syst em.

1. 6. 3   Submi t t al  Dat a

Submi t t al s shal l  i ncl ude manuf act ur er ' s i nf or mat i on f or  each component ,  
devi ce,  and accessor y pr ovi ded wi t h t he met er s,  pr ot ocol  modul es or  
communi cat i ons modul es.

PART 2   PRODUCTS

2. 1   WATER METERS

**************************************************************************
NOTE:   Thi s speci f i cat i on i s desi gned f or  pr oj ect s 
wher e mul t i pl e met er i ng syst ems wi l l  be i nst al l ed on 
t he same pr oj ect .  I t  i s  expect ed t hat  di f f er ent  
bui l di ngs may have di f f er ent  met er i ng syst ems 
dependi ng on t he met er i ng syst em t hat  can be 
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i nst al l ed economi cal l y f or  any speci f i c  bui l di ng and 
t hat  meet s t he needs of  t he f aci l i t y  anal ysi s and 
bi l l i ng syst em.

Met er i ng f eat ur es t hat  ar e uni que t o a bui l di ng 
shoul d be l i s t ed i n a schedul e ei t her  i n t hi s 
speci f i cat i on or  on accompanyi ng dr awi ngs.

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

2. 1. 1   Physi cal  and Common Requi r ement s

a.  Met er i ng syst em component s shal l  be i nst al l ed accor di ng t o t he Met er i ng 
Syst em Schedul e shown[  i n t hi s speci f i cat i on] [  on t he dr awi ngs] .

b.  Met er  shal l  be r at ed f or  use at  t emper at ur es f r om - 40 [ _____]  degr ees 
Cent i gr ade t o +70 [ _____]  degr ees Cent i gr ade.

c.  Sur ge wi t hst and shal l  conf or m t o I EEE C37. 90. 1.

2. 1. 1. 1   Col d- Wat er  Met er s -  Di spl acement  Type 5/ 8- i nch x 3/ 4- i nch,  1- i nch,  
1- 1/ 2- i nch,  2- i nch Si ze
   

Smal l  met er s shal l  be as f ol l ows or  shal l  be appr oved equi val ent s:  Posi t i ve 
di spl acement  met er s pr ovi ded her eunder  shal l  be f ul l - s i ze nut at i ng- di sc,  
magnet i c dr i ve,  seal ed r egi st er ,  col d wat er  met er s and shal l  f ul l y  compl y 
wi t h t he r equi r ement s of  AWWA C700 unl ess ot her wi se speci f i ed her eunder .   
No osci l l at i ng- pi st on st y l e met er s wi l l  be accept ed.

a.  Mat er i al s

( 1)  Cases 5/ 8- I nch x 3/ 4- I nch,  1- I nch,  1- 1/ 2- I nch:  The mai n case of  
t he met er  shal l  be cast  al l - br onze,  bot t om caps shal l  be cast  
al l - br onze,  except i ng r egi st er  boxes and r egi st er  box l i ds whi ch 
shal l  be br onze or  an appr oved pl ast i c mat er i al  as speci f i ed i n 
AWWA C700.  Met er  cases const r uct ed of  pl ast i c wi l l  not  be accept ed.

( 2)  Cases 2- I nch:  The mai n case of  t he met er  shal l  be cast  al l - br onze,  
i ncl udi ng bot t om caps,  except i ng r egi st er  boxes and r egi st er  box 
l i ds whi ch shal l  be br onze or  an appr oved pl ast i c mat er i al .  Met er  
cases const r uct ed of  pl ast i c wi l l  not  be accept ed.

( 3)  Regi st er  Box Ri ngs and Li ds:  Regi st er  box r i ngs and l i ds shal l  be 
made of  a copper  al l oy cont ai ni ng not  l ess t han 57 per cent  copper ,  
or  al l  br onze,  or  an appr oved sui t abl e synt het i c pol ymer .

( 4)  Measur i ng Chamber s:  Measur i ng chamber s shal l  be made of  a copper  
al l oy cont ai ni ng not  l ess t han 85 per cent  copper  and sui t abl e 
amount s of  t i n,  l ead,  and zi nc or  of  a sui t abl e synt het i c pol ymer .

( 5)  Di scs:  Di scs shal l  be made of  vul cani zed har d r ubber  or  a sui t abl e 
synt het i c pol ymer  wi t h speci f i c  gr avi t y appr oxi mat el y equal  t o 
t hat  of  wat er .  They shal l  have suf f i c i ent  di mensi onal  st abi l i t y  t o 
r et ai n oper at i ng c l ear ances at  wor ki ng t emper at ur es of  up t o +27 
degr ees Cent i gr ade and not  war p or  def or m when exposed t o 
oper at i ng t emper at ur es of  +37 degr ees Cent i gr ade.

( 6)  Measur i ng Chamber  Di aphr agms:  Measur i ng chamber  di aphr agms shal l  
be made of  phosphor  br onze,  st ai nl ess st eel ,  har d r ubber ,  or  a 
sui t abl e synt het i c pol ymer .
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( 7)  Spi ndl es,  Thr ust  Rol l er s,  and Thr ust - Rol l er  Bear i ng Pl at es:  
Spi ndl es,  t hr ust  r ol l er s and t hr ust - r ol l er  bear i ng pl at es shal l  be 
made of  phosphor  br onze,  st ai nl ess st eel ,  har d r ubber ,  or  a 
sui t abl e synt het i c pol ymer .

( 8)  I nt er medi at e Gear  Tr ai ns:  Fr ames,  gear s,  and pi ni ons shal l  be made 
of  a sui t abl e copper  al l oy,  ot her  sui t abl e non- cor r osi ve met al s,  
or  ot her  sui t abl e mat er i al s.

( 9)  Ext er nal  Fast ener s ( Casi ng Bol t s,  St uds,  Nut s,  Scr ews,  and 
Washer s) :  Ext er nal  f ast ener s shal l  be made of  a copper  al l oy 
cont ai ni ng not  l ess t han 57 per cent  copper ,  st ai nl ess st eel ,  or  
st eel  t r eat ed t o r esi st  cor r osi on by a pr ocess appr oved by t he 
Gover nment .  Fast ener s f or  no- pr essur e assembl i es may be made of  a 
sui t abl e synt het i c pol ymer .  Al l  ext er nal  case c l osur es,  such as 
r i ngs,  c l amps,  scr ews,  bol t s,  cap bol t s,  nut s and washer s,  shal l  
be desi gned f or  easy r emoval  f ol l owi ng l engt hy ser vi ce.

( 10)  Wat er  Met er  Coupl i ng -  5/ 8- I nch x 3/ 4- I nch:  A wat er  coupl i ng 
shal l  be composed of  one met er  coupl i ng nut ,  one met er  coupl i ng 
t ai l  pi ece ( st r ai ght ) ,  and one r ubber - t ype washer  f or  met er  
coupl i ng.  The met er  coupl i ng t ai l pi ece and nut  shal l  be a copper  
al l oy cont ai ni ng not  l ess t han 57 per cent  copper .  The coupl i ng nut  
shal l  have i nt er nal  st r ai ght  pi pe t hr eads conf or mi ng t o 
ASME B1. 20. 1.  Pi t ch di amet er  shal l  be t hat  shown on AWWA C700.  The 
coupl i ng t ai l pi ece shal l  have ext er nal  t aper  pi pe t hr eads 
conf or mi ng t o ASME B1. 20. 1 and an i nt er nal  di amet er  appr oxi mat el y 
equal  t o t he nomi nal  t hr ead si ze of  t he t ai l pi ece.  Lengt hs and 
t hr ead si zes shal l  be t hose l i s t ed i n AWWA C700.   One wat er  met er  
coupl i ng and one addi t i onal  r ubber - t ype washer  f or  met er  coupl i ng 
( t ot al  of  t wo r ubber - t ype washer s)  shal l  be pr ovi ded wi t h each 
meter.

( 11)  Compani on Fl anges -  1- 1/ 2- I nch and 2- I nch:  Compani on f l anges 
shal l  be made of  cast  i r on.

b.  Gener al  Desi gn

( 1)  Pr essur e Requi r ement s:  Met er s suppl i ed under  t hi s speci f i cat i on 
shal l  oper at e wi t hout  l eakage or  damage t o any par t  at  a wor ki ng 
pr essur e of  150 psi .

( 2)  Accessi bi l i t y :  Al l  1- 1/ 2- i nch and 2- i nch met er s shal l  be desi gned 
f or  easy r emoval  of  al l  i nt er i or  par t s wi t hout  di s t ur bi ng t he 
connect i ons t o t he pi pel i ne.

c.  Det ai l  Desi gn

( 1)  Cases:   Al l  met er s shal l  have an out er  case wi t h separ at e,  
r emovabl e measur i ng chamber s.  Cases shal l  not  be r epai r ed i n any 
manner .  The i nl et  and out l et  shal l  have a common axi s.  A met er  
case shal l  i ncl ude t he t op case and bot t om case,  or  mai n case and 
bot t om pl at e,  whi chever  i s  appl i cabl e.  Connect i on f l anges shal l  be 
parallel.

( 2)  Connect i ons:  Met er  case connect i ons f or  5/ 8- i nch x 3/ 4- i nch and 
1- i nch met er s shal l  be met er  casi ng spuds on bot h ends.  Spuds 
shal l  have ext er nal  st r ai ght  t hr eads conf or mi ng t o ASME B1. 20. 1 as 
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f ar  as t he speci f i cat i ons appl y.  Pi t ch di amet er s shal l  be t hose 
shown i n AWWA C700.  Mai n case connect i ons f or  1- 1/ 2- i nch and 
2- i nch met er s shal l  be oval - f l anged on bot h ends.  Fl anges shal l  be 
f aced and dr i l l ed and shal l  be t he oval  t ype.  The dr i l l i ng shal l  
be on a hor i zont al  axi s;  t he number  of  bol t  hol es and t he 
di amet er s of  t he bol t  hol es and bol t  c i r c l e shal l  be as l i s t ed i n 
AWWA C700.  Two oval  compani on f l anges,  gasket s,  bol t s and nut s 
shal l  be pr ovi ded wi t h each met er .  Compani on f l anges shal l  be 
f aced,  dr i l l ed,  and t apped i n conf or mance wi t h ASME B1. 20. 1. 
Di mensi ons shal l  be t hose l i s t ed i n AWWA C700.  Compani on f l anges 
shal l  be cast  i r on.

( 3)  Regi st er s:  Regi st er s shal l  be st r ai ght - r eadi ng and shal l  r ead i n 
1000- gal l on i ncr ement s.  The r egi st er  shal l  be equi pped wi t h a 
cent er - sweep t est  hand wi t h t he t est  c i r c l e l ocat ed on t he 
per i pher y of  t he r egi st er  and gr aduat ed i n 100 equal  par t s,  wi t h 
each t ent h gr aduat i on bei ng number ed.  Regi st er  const r uct i on shal l  
conf or m t o al l  appl i cabl e r equi r ement s of  AWWA C700.

( 4)  Regi st er  Boxes:  The l i d shal l  be r ecessed and shal l  over l ap t he 
r egi st er  box i n or der  t o pr ot ect  t he l ens.  The l ens shal l  be hel d 
secur el y i n pl ace.

( 5)  I nt er medi at e Gear  Tr ai ns:  I nt er medi at e gear  t r ai ns may be mount ed 
on t he measur i ng chamber ,  i n t he upper  mai n casi ng,  or  when not  
exposed t o wat er ,  combi ned wi t h or  adj acent  t o t he r egi st er  
gearing.

( a)  Oi l - encl osed t ype -  Gear  t r ai ns exposed t o wat er  shal l  be of  
t he oi l - encl osed t ype,  shal l  have a separ at e housi ng or  f or m 
housi ng wi t h t he mai n casi ng or  measur i ng chamber ,  and shal l  
oper at e i n a sui t abl e l ubr i cant .

( b)  Magnet i c coupl ed dr i ves -  When i nt er medi at e gear  t r ai ns ar e 
l ocat ed i n t he wat er  compar t ment  of  t he met er ,  t he r evol ut i ons of  
t he t r ai n out put  spi ndl es shal l  be t r ansmi t t ed t o t he r egi st er s by 
means of  magnet i c coupl i ngs t hr ough t he met er  cases.  When t he 
i nt er medi at e gear  t r ai ns ar e l ocat ed i n t he r egi st er  compar t ment s,  
t he di sc nut at i ons shal l  be t r ansmi t t ed by magnet i c coupl i ngs.

( 6)  Measur i ng Chamber s:  The measur i ng chamber s shal l  be sel f - cont ai ned 
uni t s,  smoot hl y f i ni shed,  f i r ml y seat ed,  and easi l y r emoved f r om 
t he mai n cases,  and shal l  not  be cast  as par t  of  t he mai n cases.  
The measur i ng chamber s shal l  be so secur ed i n t he mai n cases t hat  
t he accur acy of  t he met er  wi l l  not  be af f ect ed by any di st or t i on 
of  t he cases t hat  mi ght  occur  when oper at i ng wi t h a pr essur e l ess 
t han 150 psi .

( 7)  Di scs:  Di scs shal l  be smoot hl y f i ni shed,  di sc pl at ed,  whet her  f l at  
or  coni cal ,  shal l  be ei t her  r ei nf or ced or  equi pped wi t h t hr ust  
r ol l er s.  Di scs may be one pi ece or  composed of  a pl at e wi t h t wo 
hal f  bal l s .  The di sc spi ndl es shal l  be f ast ened secur el y.  The di sc 
nut at i ons shal l  not  exceed t he quant i t i es l i s t ed i n AWWA C700.

( 8)  St r ai ner s:  Al l  met er s shal l  be pr ovi ded wi t h st r ai ner  scr eens 
i nst al l ed i n t he met er .  St r ai ner  scr eens shal l  be r i gi d,  f i t  
snugl y,  be easy t o r emove,  and have an ef f ect i ve st r ai ni ng ar ea at  
l east  doubl e t hat  of  t he mai n case i nl et .
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( 9)  Seal  Wi r e Hol es:  Regi st er  box scr ews and i nl et  and out l et  coupl i ng 
nut s,  i f  pr ovi ded,  shal l  be dr i l l ed f or  seal  wi r es.  Seal  wi r e 
hol es shal l  not  be l ess t han 3/ 32 i nch i n di amet er .

( 10)  Regi st r at i on Accur acy:  Met er s shal l  meet  t he f ol l owi ng 
r equi r ement s f or  accur acy wi t h wat er  of  a t emper at ur e of  l ess t han 
+27 degr ees Cent i gr ade.

( a)  Nor mal  Fl ow Li mi t s -  At  any r at e of  f l ow wi t hi n t he nor mal  
t est  f l ow l i mi t s speci f i ed on AWWA C700,  t he met er  shal l  not  
r egi st er  l ess t han 98. 5 per cent  and not  mor e t han 101. 5 per cent  of  
t he wat er  t hat  act ual l y passes t hr ough i t .

( b)  Mi ni mum Test  Fl ow -  At  t he mi ni mum t est  f l ow r at e speci f i ed i n 
AWWA C700,  t he met er  shal l  not  r egi st er  l ess t han 95 per cent  and 
not  mor e t han 101 per cent  of  t he wat er  t hat  act ual l y passes 
t hr ough i t .

( 11)  Mar ki ngs:  The si ze,  model ,  and di r ect i on of  f l ow t hr ough t he 
met er  shal l  be mar ked per manent l y  on t he out er  case of  al l  met er s.  
Al l  met er s shal l  have t he manuf act ur er ' s ser i al  number s st amped on 
t he met er  mai n case and t op of  t he r eadi ng l i d.

( 12)  Regi st er  Boxes:  The name of  t he manuf act ur er  shal l  be mar ked 
per manent l y on t he l i d of  t he r egi st er  box.  The ser i al  number  of  
t he met er  shal l  be i mpr i nt ed on t he l i d and t he mai n case.

2. 1. 1. 2   Col d- Wat er  Met er s -  Compound Type 2- I nch,  3- I nch,  4- I nch,  and 6- I nch
 Si ze
   

Compound met er s shal l  consi st  of  a combi nat i on of  a mai n- l i ne met er  of  t he 
t ur bi ne t ype f or  measur i ng hi gh r at es of  f l ow and a met er  of  appr opr i at e 
s i ze f or  measur i ng l ow r at es of  f l ow.  The compound met er  shal l  have an 
aut omat i c val ve mechani sm f or  di ver t i ng l ow r at es of  f l ow t hr ough t he 
bypass met er .   Bot h met er i ng devi ces wi t h r egi st er s shal l  be cont ai ned i n 
t he same case.   The oper at i ng and physi cal  char act er i st i cs shal l  conf or m t o 
t hose speci f i ed wi t hi n AWWA C702.

a.  Mat er i al s

( 1)  Cases:  The mai n case of  t he met er  shal l  be made of  a copper  al l oy 
cont ai ni ng not  l ess t han 75 per cent  copper .

( 2)  Regi st er  Box Ri ngs and Li ds:  Regi st er  box r i ngs and l i ds shal l  be 
made of  a cast  copper  al l oy cont ai ni ng not  l ess t han 75 per cent  
copper ,  f or ged or  di e- cast  copper  al l oy cont ai ni ng not  l ess t han 
57 per cent  copper  or  a sui t abl e synt het i c pol ymer .

( 3)  Measur i ng Cages or  Chamber s:  Measur i ng cages or  chamber s shal l  be 
made of  a copper  al l oy cont ai ni ng not  l ess t han 84 per cent  copper  
and sui t abl e amount s of  t i n,  l ead,  and zi nc or  of  a sui t abl e 
synt het i c pol ymer .

( 4)  Measur i ng Tur bi nes,  Pi st ons and Di scs:  Tur bi nes,  pi st ons and di scs 
shal l  be made of  vul cani zed har d r ubber  or  a sui t abl e synt het i c 
pol ymer  wi t h speci f i c  gr avi t y appr oxi mat el y equal  t o t hat  of  
wat er .  They shal l  have suf f i c i ent  di mensi onal  st abi l i t y  t o r et ai n 
oper at i ng c l ear ances at  wor ki ng t emper at ur es of  up t o +27 degr ees 
Cent i gr ade and not  war p or  def or m when exposed t o oper at i ng 
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t emper at ur es of  +37 degr ees Cent i gr ade.

( 5)  Di sc and Tur bi ne Spi ndl es:  Measur i ng chamber  spi ndl es shal l  be 
made of  phosphor  br onze,  st ai nl ess st eel ,  cer ami c,  or  sui t abl e 
synt het i c pol ymer .

( 6)  I nt er medi at e Gear  Tr ai ns:  Fr ames,  gear s and pi ni ons of  
i nt er medi at e gear  t r ai ns exposed t o wat er  shal l  be made of  copper  
al l oy cont ai ni ng not  l ess t han 85 per cent  copper  and sui t abl e 
amount s of  t i n,  l ead,  and zi nc,  or  sui t abl e synt het i c pol ymer .  
When not  exposed t o wat er ,  i nt er medi at e gear  t r ai ns may be made of  
a sui t abl e synt het i c pol ymer .

( 7)  Ext er nal  Fast ener s ( Casi ng Bol t s,  St uds,  Nut s,  Scr ews,  and 
Washer s) :  Ext er nal  f ast ener s shal l  be made of  a copper  al l oy 
cont ai ni ng not  l ess t han 57 per cent  copper ,  st ai nl ess st eel ,  or  
st eel  t r eat ed t o r esi st  cor r osi on by a pr ocess appr oved by t he 
Gover nment .  Fast ener s f or  no- pr essur e assembl i es may be made of  a 
sui t abl e synt het i c pol ymer .  Al l  ext er nal  case c l osur es,  such as 
r i ngs,  c l amps,  scr ews,  bol t s,  cap bol t s,  nut s and washer s,  shal l  
be desi gned f or  easy r emoval  f ol l owi ng l engt hy ser vi ce.

( 8)  Compani on Fl anges:  Compani on f l anges shal l  be made of  cast  i r on.

( 9)  Aut omat i c Val ves:  The val ve wei ght s shal l  be l ead,  or  a copper  
al l oy cont ai ni ng not  l ess t han 75 per cent  copper ,  or  a copper  
al l oy shel l  l oaded wi t h l ead.  The val ve and suppl ement al  hi nge 
pi ns or  spi ndl es shal l  be a copper  al l oy cont ai ni ng not  l ess t han 
75 per cent  copper ,  or  st ai nl ess st eel ,  and al l  val ve and 
suppl ement al  wei ght  hi nge bear i ngs shal l  be bushed wi t h har d 
r ubber  or  br onze or  ot her  sui t abl e bushi ng mat er i al .  I f  t he val ve 
cont ai ns a c l apper ,  i t  shal l  be f aced wi t h a r emovabl e semi - har d 
seat .  Val ve seat s shal l  be made of  a copper  al l oy cont ai ni ng not  
l ess t han 75 per cent  copper  and sui t abl e amount s of  t i n,  l ead,  and 
zinc.

b.  Gener al  Desi gn

( 1)  Pr essur e Requi r ement s:  Met er s suppl i ed under  t hi s speci f i cat i on 
shal l  oper at e wi t hout  l eakage or  damage t o any par t  at  a wor ki ng 
pr essur e of  150 psi .

( 2)  Accessi bi l i t y :  Al l  compound met er s shal l  be desi gned f or  easy 
r emoval  of  al l  i nt er i or  par t s wi t hout  di st ur bi ng t he connect i ons 
t o t he pi pel i ne.

( 3)  Regi st r at i on Accur acy:  Met er s shal l  meet  t he f ol l owi ng 
r equi r ement s f or  accur acy wi t h wat er  of  a t emper at ur e of  l ess t han 
+27 degr ees Cent i gr ade.

( a)  Nor mal  Fl ow Li mi t s -  The met er  shal l  not  r egi st er  l ess t han 97 
per cent  and not  mor e t han 103 per cent  of  t he wat er  act ual l y passed 
t hr ough i t  at  any r at e of  f l ow wi t hi n t he nor mal  t est  f l ow l i mi t s 
speci f i ed i n AWWA C702,  except  i n t he r egi st r at i on of  f l ows wi t hi n 
t he changeover  f r om bypass met er  t o mai n met er .  

( b)  Changeover  Fl ow -  The begi nni ng of  t he changeover  i s  when t he 
accur acy of  r egi st r at i on f al l s  bel ow 97 per cent  due t o t he 
oper at i on of  t he aut omat i c val ve mechani sm,  and t he end of  
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changeover  i s  when accur acy of  r egi st r at i on agai n r eaches 97 
per cent .  The r egi st r at i on of  t hese changeover  r at es of  f l ow shal l  
not  be l ess t han 90 per cent  and not  mor e t han 103 per cent .  The 
di f f er ence i n t he r at e of  f l ow at  t he begi nni ng and at  t he end of  
t he changeover  shal l  not  exceed t he f i gur es l i s t ed i n AWWA C702.

( c)  Mi ni mum Test  Fl ow -  Ther e shal l  not  be l ess t han 95 per cent  of  
act ual  f l ow r ecor ded when a t est  i s  made at  t he mi ni mum t est  f l ow 
shown i n AWWA C702.

( 4)  Mar ki ngs:  The si ze,  model ,  and di r ect i on of  f l ow t hr ough t he met er  
shal l  be cast  or  st amped i n t he out er  case of  al l  met er s.

( a)  Regi st er  Boxes -  The name of  t he manuf act ur er  shal l  be 
per manent l y i mpr essed on t he l i d of  t he r egi st er  box.  The ser i al  
number  of  t he met er  shal l  be i mpr i nt ed on t he l i d.

c.  Det ai l  Desi gn

( 1)  Mai n Case:  Al l  met er s shal l  have an out er  case wi t h separ at e,  
r emovabl e measur i ng chamber s.  Cases shal l  not  be r epai r ed i n any 
manner .  The i nl et  and out l et  shal l  have a common axi s.  Connect i on 
f l anges shal l  be par al l el .

( 2)  Ext er nal  Case Scr ew,  Bol t s,  Nut s and Washer s:  Al l  ext er nal  scr ews,  
bol t s,  cap bol t s ,  nut s and washer s shal l  be desi gned f or  easy 
r emoval  af t er  l engt hy ser vi ce.

( 3)  Mai n Case Connect i ons:  Al l  mai n case connect i ons shal l  be f l anged.  
The bol t  hol es shal l  compl y wi t h AWWA C702.

( a)  2- I nch Met er s -  The f l anges f or  2- i nch met er s shal l  be oval .  
The dr i l l i ng of  oval  f l anges shal l  be on t he hor i zont al  axi s.  

( b)  Met er s Lar ger  t han 2- I nch -  The f l anges f or  3- i nch,  4- i nch,  
and 6- i nch met er s shal l  be t he r ound t ype,  f aced and dr i l l ed,  and 
shal l  conf or m t o ASME B16. 1 f or  br onze pi pe f l ange,  Cl ass 125.

( 4)  Compani on Fl anges:  Compani on f l anges of  t he same si ze and t ype as 
t he met er  f l anges shal l  be pr ovi ded,  and gasket s,  nut s,  and bol t s 
shal l  be pr ovi ded.  Round compani on f l anges shal l  be f aced,  
dr i l l ed,  and t apped i n accor dance wi t h ASME B1. 20. 1 and shal l  
conf or m t o ASME B16. 1 f or  cast - i r on pi pe f l ange,  Cl ass 125.  Al l  
compani on f l anges shal l  compl y wi t h AWWA C702 f or  dr i l l i ng,  
di amet er ,  and t hi ckness speci f i cat i ons.

( 5)  Tapped Bosses:   Al l  met er s shal l  be pr ovi ded wi t h t apped bosses i n 
t he t op of  t he case near  t he out l et  f or  f i el d t est i ng pur poses.

( 6)  Regi st er s:  Regi st er s shal l  be st r ai ght  r eadi ng and shal l  r ead i n 
cubi c f eet  ( cu. f t . ) .  Except  f or  t hose i nst ances when t est  
condi t i ons r equi r e t he use of  a di f f er ent  r egi st er ,  t he r egi st er  
pr ovi ded wi t h t he met er  shal l  be t he same r egi st er  t hat  was on t he 
met er  when i t  was t est ed f or  accur acy.  The r egi st er  l ock and si de 
gear s shal l  be f ast ened secur el y t o t he number  wheel  di scs and 
hubs.  The t umbl er  pi ns shal l  mesh accur at el y at  t he t ur nover  
poi nt s wi t h t he l ock and si de gear s of  t he adj acent  number  wheel s.  
Bot h mai n and pi ni on shaf t s shal l  be so secur ed i n t he r egi st er  
f r ame and/ or  r egi st er  pl at es t hat  t hey cannot  get  out  of  posi t i on.  
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The pi ni on shaf t  shal l  be so desi gned t hat  t her e i s no possi bi l i t y  
of  i t s  bendi ng and al l owi ng t he pi ni on t o ski p t he t ur nover  poi nt .  
The numer al s on t he number  wheel s shal l  not  be l ess t han 3/ 16 i nch 
i n hei ght  and shoul d be r eadabl e at  a 45- degr ee angl e f r om 
ver t i cal .  Regi st er s t hat  ar e her met i cal l y  seal ed shal l  have gear s 
and pi ni on whi ch shal l  r un f r ee on f i xed shaf t s or  be f i xed on 
shaf t s t hat  r un f r ee i n t he r egi st er  f r ame and/ or  r egi st er  pl at es 
and shal l  be const r uct ed so t hat  t hey cannot  be unmeshed.  The 
r egi st er s shal l  have a cent er - sweep t est  hand wi t h a t est  c i r c l e 
l ocat ed on t he per i pher y of  t he r egi st er  and gr aduat ed i n 100 
equal  par t s,  each t ent h gr aduat i on number ed.  The maxi mum quant i t y 
i ndi cat ed by a s i ngl e r evol ut i on of  t he t est  hand and t he mi ni mum 
capaci t y of  t he r egi st er  shal l  be as l i s t ed i n AWWA C702.  The 
maxi mum i ndi cat i on on t he t est  c i r c l e and t he mi ni mum r egi st er  
capaci t y of  t he bypass uni t  shal l  be i n accor dance wi t h t he 
appr oved AWWA St andar d f or  t he t ype of  met er  used as t he bypass 
unit.

( a)  Coor di nat or  Regi st er s -  The met er  may be equi pped wi t h a 
coor di nat or  so t hat  t he r eadi ngs of  bot h sect i ons can r ecor d on a 
s i ngl e r egi st er .  The r egi st er  const r uct i on shal l  conf or m t o 
pr evi ousl y ment i oned r equi r ement s,  and t he maxi mum quant i t y 
i ndi cat ed by a s i ngl e r evol ut i on of  t he t est  hand and t he mi ni mum 
capaci t y of  t he r egi st er  shal l  conf or m t o AWWA C702.

( 7)  Regi st er  Boxes:  The l i d shal l  be r ecessed and shal l  over l ap t he 
r egi st er  box t o pr ot ect  t he l ens.

( 8)  I nt er medi at e Gear  Tr ai ns:  I nt er medi at e gear  t r ai ns may be mount ed 
on t he measur i ng chamber  or  cage or  i n t he mai n casi ngs.  When not  
exposed t o wat er ,  t hey may al so be combi ned wi t h or  adj acent  t o 
t he r egi st er  gear i ng.  Gear  t r ai ns exposed t o wat er  shal l  be t he 
oi l - encl osed t ype,  shal l  have separ at e housi ngs or  shal l  f or m 
housi ngs wi t h t he mai n casi ngs or  measur i ng chamber s,  and shal l  
oper at e i n a sui t abl e l ubr i cant .  Gear  t r ai ns made of  non- cor r osi ve 
met al s or  synt het i c pol ymer s may be exposed t o wat er .

( 9)  Measur i ng Chamber s or  Cages:  The mai n- l i ne sect i on chamber s or  
cages shal l  be sel f - cont ai ned uni t s f i r ml y seat ed and easi l y 
det ached and r emoved f r om t he mai n case.  Chamber s or  cages wi t h 
t ur bi nes t hat  have r evol v i ng spi ndl es shal l  have r emovabl e 
bear i ngs f or  such spi ndl es.  Chamber s or  cages wi t h st at i onar y 
spi ndl es on whi ch t he t ur bi nes r evol ve shal l  pr ovi de r i gi d,  
cent r al l y  l ocat ed f ast eni ngs f or  t he spi ndl es.  The spi ndl es shal l  
be r emovabl e.  The mai n- l i ne sect i on chamber s or  cages shal l  be 
i nt er changeabl e i n al l  met er s of  t he same si ze,  make,  and model .  

( a)  Bypass Chamber  -  The bypass chamber  shal l  be a t ype cover ed by 
an appr oved AWWA St andar d.  The chamber  shal l  be a sel f - cont ai ned 
uni t ,  f i r ml y seat ed and easi l y r emoved f r om t he case,  and shal l  
not  be cast  as par t  of  t he out er  case.  The chamber  shal l  be 
secur ed i n posi t i on i n t he out er  case so t hat  any s l i ght  
di st or t i on of  t he case whi ch mi ght  occur  under  150 psi  pr essur e 
wi l l  not  af f ect  t he accur acy of  t he met er .

( 10)  Measur i ng Tur bi nes and Di scs:  Measur i ng t ur bi nes t hat  have 
r evol v i ng spi ndl es shal l  r ot at e on spi ndl es suppor t ed by bushi ngs 
or  r epl aceabl e bear i ngs.  Tur bi nes t hat  r ot at e on st at i onar y 
spi ndl es shal l  al so have bushi ngs or  r epl aceabl e bear i ngs.  The 
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pl at es of  di sc pi st ons,  whet her  f l at  or  coni cal ,  shal l  have met al  
r ei nf or cement s or  shal l  be equi pped wi t h t hr ust  r ol l er s.

( 11)  Magnet i c Coupl ed Dr i ves:  When i nt er medi at e gear  t r ai ns ar e 
l ocat ed i n t he wat er  compar t ment  of  t he mai n or  bypass sect i on of  
t he met er ,  t he r evol ut i ons of  t he t r ai n out put  spi ndl es shal l  be 
t r ansmi t t ed t o t he r egi st er s by means of  magnet i c coupl i ngs 
t hr ough t he met er  case.  When i nt er medi at e gear  t r ai ns ar e l ocat ed 
i n t he r egi st er  compar t ment s,  t he r evol ut i ons shal l  be t r ansmi t t ed 
by magnet i c coupl i ng.

( 12)  Aut omat i c Val ves:  The aut omat i c val ve shal l  be of  a t ype sui t abl e 
f or  such pur pose.  I t  shal l  c l ose by f or ce.  The wei ght  of  t he val ve 
and any suppl ement al  f or ce i mposed on i t  shal l  of f er  suf f i c i ent  
r esi st ance t o t he i ncomi ng wat er  t o di ver t  al l  smal l  r at es of  f l ow 
t hr ough t he bypass met er  unt i l  such t i me as t he r at e of  f l ow 
t hr ough t he met er  i s  gr eat  enough t o ensur e ef f i c i ent  oper at i on of  
t he mai n measur i ng sect i on.  Val ve hi nge pi ns or  spi ndl es shal l  be 
bushed.  Val ve set s shal l  be br onze or  ot her  cor r osi on- r esi st ant  
mat er i al ,  shal l  have a sat i sf act or y wi dt h of  f ace,  and shal l  be 
hel d f i r ml y i n pl ace.  A c l apper  or  swi ng- t ype val ve shal l  be 
pr ovi ded wi t h a r emovabl e semi - har d seat .

( 13)  Bypass Met er :  The physi cal  and oper at i ng char act er i st i cs and 
di mensi ons of  t he bypass met er  shal l  be i n accor dance wi t h t he 
appr oved AWWA St andar d f or  t he t ype of  met er  used as t he bypass.

( 14)  St r ai ner s:  St r ai ner s,  i f  pr ovi ded,  shal l  be r i gi d,  shal l  be 
easi l y r emoved and shal l  have an ef f ect i ve st r ai ni ng ar ea at  l east  
doubl e t hat  of  t he wat er  mai n- case i nl et .

( 15)  Seal  Wi r e Hol es:  Regi st er  box scr ews shal l  be dr i l l ed f or  seal  
wi r es.  Seal  wi r e hol es shal l  be not  l ess t han 3/ 32 i nch i n 
diameter.

2. 1. 1. 3   Col d- Wat er  Met er  -  Tur bi ne Type 2- I nch Si ze

Tur bi ne met er s pr ovi ded her eunder  shal l  be Cl ass I I ,  i n- l i ne,  
hor i zont al - axi s,  hi gh- vel oci t y t ype and shal l  f ul l y  conf or m t o t he 
r equi r ement s of  AWWA C701,  except  as ot her wi se speci f i ed her ei n.  The 2- i nch 
t ur bi ne met er  shal l  have oval  f l anged ends and shal l  be suppl i ed wi t h one 
compani on f l ange,  gasket s,  and wi t h bol t s and nut s as speci f i ed her ei n.

a.  Mat er i al s

( 1)  Cases:  Al l  t ur bi ne mai n cases shal l  be br onze.  No except i ons wi l l  
be al l owed.

( 2)  Regi st er  Box Ri ngs and Li ds:  Regi st er  box r i ngs and l i ds shal l  be 
made of  a cast  copper  al l oy cont ai ni ng not  l ess t han 75 per cent  
copper ,  f or ged or  di e- cast  copper  al l oy cont ai ni ng not  l ess t han 
57 per cent  copper  or  a sui t abl e synt het i c pol ymer .

( 3)  Measur i ng Cages or  Chamber s:  Measur i ng cages or  chamber s shal l  be 
made of  a copper  al l oy cont ai ni ng not  l ess t han 84 per cent  copper  
and sui t abl e amount s of  t i n,  l ead,  and zi nc or  of  a sui t abl e 
synt het i c pol ymer .

( 4)  Measur i ng Tur bi nes,  Pi st ons and Di scs:  Tur bi nes,  pi st ons and di scs 
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shal l  be made of  vul cani zed har d r ubber  or  a sui t abl e synt het i c 
pol ymer  wi t h speci f i c  gr avi t y appr oxi mat el y equal  t o t hat  of  
wat er .  They shal l  have suf f i c i ent  di mensi onal  st abi l i t y  t o r et ai n 
oper at i ng c l ear ances at  wor ki ng t emper at ur es of  up t o +27 degr ees 
Cent i gr ade and not  war p or  def or m when exposed t o oper at i ng 
t emper at ur es of  +37 degr ees Cent i gr ade.

( 5)  Di sc and Tur bi ne Spi ndl es:  Measur i ng chamber  spi ndl es shal l  be 
made of  phosphor  br onze,  st ai nl ess st eel ,  cer ami c,  or  sui t abl e 
synt het i c pol ymer .

( 6)  I nt er medi at e Gear  Tr ai ns:  Fr ames,  gear s and pi ni ons of  
i nt er medi at e gear  t r ai ns exposed t o wat er  shal l  be made of  copper  
al l oy cont ai ni ng not  l ess t han 85 per cent  copper  and sui t abl e 
amount s of  t i n,  l ead,  and zi nc,  or  sui t abl e synt het i c pol ymer .  
When not  exposed t o wat er ,  i nt er medi at e gear  t r ai ns may be made of  
a sui t abl e synt het i c pol ymer .

( 7)  Ext er nal  Fast ener s:  ( casi ng bol t s,  st uds,  nut s,  scr ews,  and 
washer s) .  Ext er nal  f ast ener s shal l  be made of  a copper  al l oy 
cont ai ni ng not  l ess t han 57 per cent  copper ,  st ai nl ess st eel ,  or  
st eel  t r eat ed t o r esi st  cor r osi on by a pr ocess t o be appr oved by 
t he Gover nment .  Fast ener s f or  no- pr essur e assembl i es may be made 
of  a sui t abl e synt het i c pol ymer .  Al l  ext er nal  case c l osur es,  such 
as r i ngs,  c l amps,  scr ews,  bol t s,  cap bol t s,  nut s and washer s,  
shal l  be desi gned f or  easy r emoval  f ol l owi ng l engt hy ser vi ce.

( 8)  Compani on Fl anges:  Compani on f l anges shal l  be made of  cast  i r on.

b.  Gener al  Desi gn

( 1)  Pr essur e Requi r ement s:  Met er s suppl i ed under  t hi s speci f i cat i on 
shal l  oper at e wi t hout  l eakage or  damage t o any par t  at  a wor ki ng 
pr essur e of  150 psi .   Pr essur e dr op t hr ough t ur bi ne met er s and 
st r ai ner s,  when oper at ed wi t hi n speci f i ed nor mal  f l ow l i mi t s,  
shal l  not  exceed t he char act er i st i cs out l i ned i n AWWA C701.

( 2)  Accessi bi l i t y :  Al l  t ur bi ne met er s shal l  be desi gned f or  easy 
r emoval  of  al l  i nt er i or  par t s wi t hout  di st ur bi ng t he connect i ons 
t o t he pi pel i ne.  Tur bi ne met er s shal l  have r eadi l y  accessi bl e 
change gear s,  adj ust abl e vanes or  ot her  appr oved means t o adj ust  
met er  r egi st r at i on.  Such adj ust ment  f eat ur e shal l  be an i nt egr al  
par t  of  t he r emovabl e r ot or / r egi st er  assembl y and not  of  t he mai n 
or  bot t om case of  t he met er .

( 3)  Regi st r at i on Accur acy:  Met er s shal l  meet  t he f ol l owi ng 
r equi r ement s f or  accur acy wi t h wat er  of  a t emper at ur e of  l ess t han 
+27 degr ees Cent i gr ade.

( a)  Nor mal  Fl ow Li mi t s -  The met er  shal l  not  r egi st er  l ess t han 97 
per cent  and not  mor e t han 103 per cent  of  t he wat er  act ual l y passed 
t hr ough i t  at  any r at e of  f l ow wi t hi n t he nor mal  t est  f l ow l i mi t s 
speci f i ed i n AWWA C702,  except  i n t he r egi st r at i on of  f l ows wi t hi n 
t he changeover  f r om bypass met er  t o mai n met er .  Tur bi ne met er s 
shal l  be desi gned t o al l ow pr ol onged oper at i on at  or  near  t he 
upper  l i mi t  of  t he speci f i ed nor mal  f l ow r ange wi t hout  pr emat ur e 
degr adat i on of  r egi st r at i on accur acy or  ot her  evi dence of  undue 
wear .  Met er s shal l  al so be capabl e of  accept i ng sudden i ncr eases 
i n f l ow at  hi gh r at es of  f l ow wi t hout  decoupl i ng t he r egi st er .
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2. 1. 1. 4   Col d- Wat er  Met er  St r ai ner s 2- I nch,  3- I nch,  4- I nch and 6- I nch Si ze

Gener al :  Al l  s t r ai ner s pr ovi ded shal l  have t op access.  Cases f or  2- i nch,  
3- i nch,  4- i nch and 6- i nch st r ai ner s shal l  be br onze.  St r ai ner  pl at es f or  
al l  s i zes shal l  be 18- 8 st ai nl ess st eel  or  br onze.   Al l  s t r ai ner s shal l  
conf or m t o AWWA C702.

NOTE:  SeBi LOY i s an accept abl e subst i t ut e f or  br onze.

2. 1. 2   Met er  Pr ogr ammi ng

**************************************************************************
NOTE:  I f  pr ogr ammi ng capabi l i t y  i s  not  r equi r ed,  
omi t  t hi s sect i on.

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

N/A

[ 2. 1. 3   Regi st er  Requi r ement s f or  Remot e Regi st r at i on

a.  Met er s must  have encoder - t ype r emot e- r egi st r at i on conf or mi ng t o t he 
l at est  ver si on of  AWWA C707.  Regi st er s usi ng gener at or  pul ses or  l ow 
vol t age conver si ons ar e not  per mi t t ed.  Power  r equi r ement  f or  dat a 
t r ansmi ssi on must  be suppl i ed by an i nt er r ogat i on devi ce.  Regi st er s 
must  be compat i bl e wi t h var i ous br ands of  i nt er r ogat i on equi pment .  The 
r egi st er  must  pr ovi de at  l east  s i x- di gi t  v i sual  r egi st r at i on at  t he 
met er .  The uni t s ,  t he mont h and year  of  manuf act ur e,  and ot her  
i dent i f i cat i on i nf or mat i on must  c l ear l y be pr i nt ed on t he f ace of  t he 
r egi st er .  The r egi st er  must  al so have a f ul l  t est  sweep hand or  di al .  
The r egi st er  must ,  i n a di gi t al  f or mat ,  s i mul t aneousl y encode at  l east  
s i x s i gni f i cant  di gi t s of  t he met er  r eadi ng f or  t r ansmi ssi on t hr ough 
t he r emot el y l ocat ed r ecept acl e.  A met er  i dent i f i cat i on number  must  
al so be pr ovi ded wi t h each r eadi ng.  

b.  Al l  r egi st er s shal l  be easi l y upgr aded t o Aut omat i c Met er  Readi ng ( AMR) ,  
whi ch i ncl udes t el ephone,  r adi o,  cabl e,  Ener gy Management  and Cont r ol  
Syst em ( EMCS) ,  Di r ect  Di gi t al  Cont r ol  ( DDC) ,  and Super vi sor y,  Cont r ol  
and Dat a Acqui s i t i on ( SCADA) ,  wi t h t he subst i t ut i on of  t he r emot e 
r ecept acl e wi t h a Met er  I nt er f ace Uni t  ( MI U) .  Dat a t r ansmi ssi on shal l  
be i nst ant aneous and suppl i ed i n ASCI I  f or mat  wi t hout  conver si on or  
modi f i cat i on.  The r egi st er  must  oper at e r el i abl y down t o at  l east  3. 0 
vol t s.  Col or - coded wi r e t er mi nal s ( r ed,  gr een and bl ack)  shal l  be 
pr ovi ded;  however ,  onl y t he r ed and bl ack t er mi nal s wi l l  be ut i l i zed 
f or  a t wo- wi r e connect i on t o t he i nt er f ace ScanPad.  The gr een t er mi nal  
shal l  onl y be ut i l i zed t o conver t  t o AMR vi a t he use of  a MI U.  A 
sui t abl e wi r e t er mi nal  cover  shal l  be pr ovi ded and be f act or y pot t ed 
when or der ed f or  under gr ound pi t  i nst al l at i ons.

c.  Al l  r egi st er s must  be r emovabl e wi t hout  di sassembl y of  t he met er  or  
depr essur i z i ng t he ser vi ce l i ne.  The r egi st er  must  be f r ee of  openi ngs 
t o pr ot ect  t he i nt er nal  el ect r oni cs of  t he r egi st er .  Lens cover s shal l  
be made of  pol ycar bonat e or  ot her  sui t abl e engi neer i ng pol ymer  f or  
i ndoor  i nst al l at i ons and mi ner al  gl ass f or  under gr ound pi t  
i nst al l at i ons.  Al l  ot her  r egi st er  assembl y and mat er i al  r equi r ement s 
st at ed her ei n shal l  al so appl y.
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] 2. 2   COMMUNICATIONS

**************************************************************************
NOTE:   Communi cat i ons f eat ur es may not  be needed.  
Dat a l oggi ng of  one mont h of  dat a may be r ecor ded 
i nsi de t he met er .  Recor ded dat a may be r ead si mpl y 
by a handhel d i nst r ument  i f  r ead dai l y or  mont hl y.

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

2. 2. 1   Ener gy Moni t or i ng and Cont r ol  ( EMCS)  or  Aut omat i c Met er  Readi ng 
Interfaces

**************************************************************************
NOTE:   Wher e an I nst al l at i on- wi de Ener gy Moni t or i ng 
and Cont r ol  Syst em exi st s,  pr ovi de EMCS 
manuf act ur er - compat i bl e r emot e moni t or i ng,  met er  
r eadi ng,  and dat a col l ect i on.  Desi gner  shoul d ver i f y 
EMCS compat i bi l i t y  wi t h speci f i c  gas met er  
manuf act ur er  t o ensur e accur at e t r ansmi ssi on of  dat a 
as gener at ed.  Of  par t i cul ar  not e i s i f  t her e ar e 
" pr e- di v i de"  par amet er s associ at ed wi t h t he met er  
t hat  r ef l ect s t he act ual  vol ume measur ement  and t he 
met er  cam set t i ngs.

Desi gner  wi l l  have t o edi t  t hi s par agr aph t o i ncl ude 
speci f i c  r equi r ement s f or  t he EMCS or  f or  an 
aut omat ed met er  r eadi ng syst em.  Si nce t her e ar e 
sever al  pr ot ocol s and pr opr i et ar y syst ems,  met er  
dat a capt ur e and t r ansmi ssi on ar e uni que t o each 
pr oj ect  and I nst al l at i on.  Typi cal l y ,  t her e ar e dat a 
l ogger s and r emot e r epor t i ng uni t s t hat  may use 
communi cat i on pr ot ocol s and t r ansmi ssi on such as a 
LAN,  har dwi r e,  or  r adi o f r equenci es.  Speci f i cat i ons 
f or  t he communi cat i on pr ot ocol  shoul d be l i s t ed her e 
or  i ncl uded i n a separ at e speci f i cat i on.

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

a.  Wat er  met er s shal l  be capabl e of  i nt er f aci ng ( out put  s i gnal  equi val ent  
t o f l ow r at e)  wi t h t he exi st i ng Ener gy Management  Cont r ol  Syst em ( EMCS)  
and Aut omat i c Met er  Readi ng syst ems f or  dat a gat her i ng i n uni t s of  GPM.

b.  Met er s shal l  not  r equi r e power  t o f unct i on and del i ver  dat a.   Out put  
s i gnal  shal l  be ei t her  a vol t age or  amper age si gnal  whi ch can be 
conver t ed t o a f l ow r at e speci f i cat i on.

c.  Communi cat i on pr ot ocol s used must  be OPC- compl i ant ,  such as MODUBUS,  
LonWor ks,  and BACnet .  Syst em must  be nonpr opr i et ar y open ar chi t ect ur e 
and abl e t o i nt er f ace wi t h t hi r d- par t y vendor  sof t war e.

d.  Met er  shal l  be equi pped wi t h one pul se out put  channel  ( " Pul se"  i n 
Met er i ng Syst ems Schedul e)  t hat  can be conf i gur ed f or  oper at i on.

2. 3   SPARE PARTS

2. 3. 1   Par t s Li st

Pr ovi de spar e par t s as f ol l ows:

a.  Wat er  met er s -  one f or  ever y 20 i nst al l ed.
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b.  Communi cat i ons modul es -  one f or  ever y 20 used.

c.  Pr ot ocol  modul es -  one f or  ever y 20 used.

d.  Ot her  el ect r oni c and power  component s -  one f or  each t ype used.

2. 4   METERI NG SYSTEM SCHEDULE

**************************************************************************
NOTE:   Each bui l di ng shoul d be l i s t ed on a separ at e 
r ow.  I dent i f y t he char act er i st i cs f or  t he speci f i c  
met er  and communi cat i ons met hod f or  each bui l di ng.  
The f ol l owi ng compl et ed dat a i s an exampl e onl y.  
Del et e exi st i ng val ues.

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

METERI NG SYSTEM SCHEDULE

1 2 3 4 5

Bl dg # Type of  Met er Communication Met er  Locat i on Remarks

101 25 mm 1 i nch
displacement

I R RS232 Bldg Smal l  bui l di ng.  
Consumption 
reimbursable 
bi l l i ng onl y.

102 50 mm 2 i nch
turbine

BaseT,  56K Bldg I nt er val  r ecor di ng

103 19 mm 3/ 4 i nch
displacement

Local Bldg

Met er i ng Syst em Schedul e Not es by col umn posi t i on:

**************************************************************************
NOTE:   Pr ovi de a dr awi ng t o show l ocat i ons and 
det ai l s  f or  mount i ng and r out i ng condui t  and wi r es.

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

PART 3   EXECUTI ON

3. 1   INSTALLATION

Wat er  met er  i nst al l at i ons shal l  conf or m t o AWWA C700, AWWA C701 and 
AWWA C702.  El ect r i cal  i nst al l at i ons shal l  conf or m t o I EEE C2, NFPA 70 
( Nat i onal  El ect r i cal  Code) ,  and t o t he r equi r ement s speci f i ed her ei n.  
Pr ovi de new equi pment  and mat er i al s unl ess ot her wi se i ndi cat ed or  speci f i ed.

**************************************************************************
NOTE:   Remove t he f ol l owi ng sect i on i f  exi st i ng 
condi t i on sur veys ar e not  r equi r ed.

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

3. 1. 1   [ Exi st i ng Condi t i on Sur vey

The Cont r act or  shal l  per f or m a f i el d sur vey,  i ncl udi ng i nspect i on of  al l  
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exi st i ng equi pment ,  r esul t i ng c l ear ances,  and new equi pment  l ocat i ons 
i nt ended t o be i ncor por at ed i nt o t he syst em,  and pr ovi de an exi st i ng 
condi t i ons r epor t  t o t he Gover nment .  The r epor t  shal l  i dent i f y t hose i t ems 
t hat  ar e non- wor kabl e as def i ned i n t he cont r act  document s.  The Cont r act or  
shal l  be hel d r esponsi bl e f or  r epai r s or  modi f i cat i ons necessar y t o make 
t he syst em per f or m as r equi r ed. ]

3. 1. 2   Schedul i ng of  Wor k and Out ages

**************************************************************************
NOTE:   I nst al l at i on of  wat er  met er s wi l l  r equi r e 
t hat  wat er  ser vi ce be di sconnect ed f r om t he 
bui l di ng.  Pr ovi de coor di nat i on st eps f or  t he wor k 
and r equi r e t he Cont r act or  t o per f or m t he wor k af t er  
nor mal  hour s i f  di sconnect ed ser v i ce wi l l  i mpact  
mi ssi on r equi r ement s f or  t hat  f ac i l i t y .

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

The Cont r act  c l auses shal l  gover n r egar di ng per mi ssi on f or  wat er / power  
out ages,  schedul i ng of  wor k,  coor di nat i on wi t h Gover nment  per sonnel ,  and 
speci al  wor ki ng condi t i ons.

[ 3. 2   FI ELD- APPLI ED PAI NTI NG

Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y- appl i ed coat i ngs,  pr ovi de t he manuf act ur er ' s  
r ecommended coat i ngs and appl y i n accor dance wi t h t he manuf act ur er ' s 
instructions.

] 3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Per f or mance of  Accept ance Checks and Test s

a.     Met er  Assembl y

( 1)  Vi sual  and mechani cal  i nspect i on

( a)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i on and 
appr oved shop dr awi ngs.

( b)   I nspect  physi cal  and mechani cal  condi t i on.

( c)   Ver i f y gr oundi ng of  met er i ng encl osur e,  i f  r equi r ed.

( d)   Ver i f y t he pr esence of  sur ge ar r est er s.

( 2)  El ect r i cal  t est s

( a)   Ver i f y t hat  cor r ect  mul t i pl i er  has been pl aced on f ace or  
met er ,  wher e appl i cabl e.

( b)   Pr i or  t o syst em accept ance,  t he Cont r act or  wi l l  demonst r at e 
and conf i r m t he met er  i s  pr oper l y  wi r ed and i s di spl ayi ng cor r ect  
and accur at e wat er  i nf or mat i on.

3. 3. 2   Fol l ow- up Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  show by demonst r at i on i n 
ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng condi t i on and 
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pr oper l y per f or mi ng t he i nt ended f unct i on.  As an except i on t o r equi r ement s 
st at ed el sewher e i n t he Cont r act ,  t he Cont r act i ng Of f i cer  shal l  be gi ven 
f i ve wor ki ng days'  advance not i ce of  t he dat es and t i mes of  checki ng and 
testing.

3. 3. 3   Training

The Cont r act or  shal l  conduct  a t r ai ni ng cour se f or  met er  conf i gur at i on,  
oper at i on,  and mai nt enance of  t he syst em as speci f i ed.  The t r ai ni ng shal l  
be or i ent ed f or  al l  component s and syst ems i nst al l ed under  t hi s Cont r act .  
Tr ai ni ng manual s shal l  be del i ver ed f or  [ _____]  t r ai nees wi t h t wo 
addi t i onal  copi es del i ver ed f or  ar chi v i ng at  t he pr oj ect  s i t e.  The 
Cont r act or  shal l  pr ovi de al l  audi ovi sual  equi pment  and al l  ot her  t r ai ni ng 
mat er i al s and suppl i es.  A t r ai ni ng day i s def i ned as ei ght  hour s of  
c l assr oom i nst r uct i on,  i ncl udi ng t wo 15- mi nut e br eaks and excl udi ng 
l uncht i me,  Monday t hr ough Fr i day,  dur i ng t he dayt i me shi f t  i n ef f ect  at  t he 
t r ai ni ng f aci l i t y .  For  gui dance i n pl anni ng t he r equi r ed i nst r uct i on,  t he 
Cont r act or  shal l  assume t hat  at t endees have a hi gh school  educat i on or  
equi val ent ,  and ar e f ami l i ar  wi t h ut i l i t y  syst ems.  Appr oval  of  t he pl anned 
t r ai ni ng schedul e shal l  be obt ai ned f r om t he Gover nment  at  l east  30 days 
pr i or  t o t he t r ai ni ng.

a.  Tr ai ni ng

The cour se shal l  be t aught  at  t he pr oj ect  s i t e wi t hi n 30 days af t er  
compl et i on of  t he i nst al l at i on f or  a per i od of  one [ _____]  day( s) .  A 
maxi mum of  [ 6]  [ _____]  per sonnel  wi l l  at t end t he cour se.  The t r ai ni ng shal l  
include:

( 1)  Physi cal  l ayout  of  each pi ece of  har dwar e.

( 2)  Met er  conf i gur at i on,  t r oubl eshoot i ng and di agnost i cs pr ocedur es.

( 3)  Repai r  i nst r uct i ons.

( 4)  Pr event i ve mai nt enance pr ocedur es and schedul es.

( 5)  Test i ng and cal i br at i on pr ocedur es.

3. 4   MAINTENANCE

3. 4. 1   Oper at i on and Mai nt enance Manual s

Pr ovi de oper at i on and mai nt enance manual s f or  each of  t he f ol l owi ng:   Wat er  
Met er s,  Communi cat i ons Modul es,  Pr ot ocol  Modul es,  and Dat a Recor der .

3. 4. 2   Mai nt enance Manual s

Pr ovi de t he f ol l owi ng i n t he Mai nt enance Manual s:

a.   Condensed descr i pt i on of  how t he equi pment  oper at es.

b.   Bl ock di agr am i ndi cat i ng maj or  assembl i es.

c.   Tr oubl eshoot i ng i nf or mat i on.

d.   Pr event i ve mai nt enance.

e.   Spar e par t s i nf or mat i on.
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       - -  End of  Sect i on - -
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