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

SECTI ON 32 84 23

UNDERGROUND SPRI NKLERS
02/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  under gr ound spr i nkl er  i r r i gat i on 
syst ems.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I r r i gat i on syst em r equi r ement s depend upon 
r ai nf al l  f act or s f or  t he pr oj ect  ar ea,  pl ant  
sel ect i ons,  t he qual i t y of  gr owt h desi r ed,  and 
budget ar y const r ai nt s.   The ar ea f act or s wi l l  be 
det er mi ned by a r egi st er ed l andscape pr of essi onal .   
Ref er ence i s made t o UFC 3- 201- 02 Landscape 
Ar chi t ect ur e.   Whi l e t he desi gn of  a syst em wi t h 
pop- up heads may be j ust i f i ed i n some geogr aphi c 
ar eas,  bubbl er  t ype syst ems may be r equi r ed i n ar eas 
wher e wat er  conser vat i on met hods ar e bei ng 
pr act i ced.   I f  sour ce of  wat er  suppl y i s f r om base 
wat er  mai n t hr ough a ser vi ce l i ne and wat er  met er ,  
det er mi ne amount  of  wat er  avai l abl e f or  i r r i gat i on 
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syst em f r om st at i c pr essur e at  poi nt  of  connect i on 
t o wat er  mai n.   I n many cases,  wat er  suppl y i s 
adequat e f or  shor t  dur at i ons onl y.   The amount  of  
wat er  r equi r ed i s det er mi ned f r om t he t ype of  t ur f  
t o be i r r i gat ed,  c l i mat e,  t er r ai n,  and soi l  
condi t i ons.   Syst em pi pi ng l ayout ,  pi pe s i zes,  and 
sel ect i on and spaci ng of  heads and emi t t er s must  
pr ovi de t he r equi r ed amount  of  wat er  and compl et e 
cover age of  t he i r r i gat ed ar eas.   Pr ovi de val ves t o 
al l ow i r r i gat i on of  each ar ea separ at el y.

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

1. 1   REFERENCES

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

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

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

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

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

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

ASME B1. 2 ( 1983;  Er r at a 1992;  R 2017)  Gages and 
Gagi ng f or  Uni f i ed I nch Scr ew Thr eads

ASME B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 15 ( 2018)  Cast  Copper  Al l oy Thr eaded Fi t t i ngs 
Cl asses 125 and 250

ASME B16. 18 ( 2021)  Cast  Copper  Al l oy Sol der  Joi nt  
Pr essur e Fi t t i ngs

ASME B16. 22 ( 2021)  Wr ought  Copper  and Copper  Al l oy 
Sol der  Joi nt  Pr essur e Fi t t i ngs

ASME B40. 100 ( 2022)  Pr essur e Gauges and Gauge 
At t achment s
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AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)

ASSE 1012 ( 2023)  Per f or mance Requi r ement s f or  
Backf l ow Pr event er  wi t h an I nt er medi at e 
At mospher i c Vent

ASSE 1013 ( 2021)  Per f or mance Requi r ement s f or  
Reduced Pr essur e Pr i nci pl e Backf l ow 
Pr event i on Assembl i es

ASSE 1020 ( 2020)  Per f or mance Requi r ement s f or  
Pr essur e Vacuum Br eaker  Assembl i es

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C509 ( 2023)  Resi l i ent - Seat ed Gat e Val ves f or  
Wat er  Suppl y Ser vi ce

AWWA C606 ( 2022)  Gr ooved and Shoul der ed Joi nt s

AWWA C901 ( 2020)  Pol yet hyl ene ( PE)  Pr essur e Pi pe and 
Tubi ng,  3/ 4 I n.  ( 19mm)  Thr ough 3 I n.  ( 76 
mm) ,  f or  Wat er  Ser vi ce

ASTM I NTERNATI ONAL ( ASTM)

ASTM A53/ A53M ( 2024)  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 A183 ( 2014;  R 2020)  St andar d Speci f i cat i on f or  
Car bon St eel  Tr ack Bol t s and Nut s

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 B32 ( 2020)  St andar d Speci f i cat i on f or  Sol der  
Met al

ASTM B43 ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Red Br ass Pi pe,  St andar d Si zes

ASTM B88 ( 2022)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2000 ( 2018)  St andar d Cl assi f i cat i on Syst em f or  
Rubber  Pr oduct s i n Aut omot i ve Appl i cat i ons

ASTM D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)
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ASTM D2287 ( 2019)  Nonr i gi d Vi nyl  Chl or i de Pol ymer  and 
Copol ymer  Mol di ng and Ext r usi on Compounds

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

ASTM D2466 ( 2017)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 40

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

ASTM D2774 ( 2021)  Under gr ound I nst al l at i on of  
Ther mopl ast i c Pr essur e Pi pi ng

ASTM D2855 ( 2015)  St andar d Pr act i ce f or  Maki ng 
Sol vent - Cement ed Joi nt s wi t h Pol y( Vi nyl  
Chl or i de)  ( PVC)  Pi pe and Fi t t i ngs

ASTM D3261 ( 2016)  St andar d Speci f i cat i on f or  But t  
Heat  Fusi on Pol yet hyl ene ( PE)  Pl ast i c 
Fi t t i ngs f or  Pol yet hyl ene ( PE)  Pl ast i c 
Pi pe and Tubi ng

ASTM F441/ F441M ( 2023)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe,  Schedul es 40 and 80

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH 
( FCCCHR)

FCCCHR Manual ( 10t h Edi t i on)  Manual  of  Cr oss- Connect i on 
Cont r ol

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

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

MSS SP- 85 ( 2011)  Gr ay I r on Gl obe & Angl e Val ves 
Fl anged and Thr eaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 2 ( 2000;  R 2020)  I ndust r i al  Cont r ol  and 
Syst ems Cont r ol l er s,  Cont act or s,  and 
Over l oad Rel ays Rat ed 600 V

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

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

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code
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PLUMBI NG AND DRAI NAGE I NSTI TUTE ( PDI )

PDI  WH 201 ( 2010)  Wat er  Hammer  Ar r est er s St andar d

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 51145 ( Rev D;  Not i ce 1;  Not i ce 2;  Not i ce 3;  
Not i ce 4)  Fl ux,  Sol der i ng,  Non- El ect r oni c,  
Past e and Li qui d

1. 2   SYSTEM DESCRI PTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n t he desi gn of  t he spr i nkl er  syst em 
r ef er ence wi l l  be made t o UFC 3- 230- 01 Wat er  
St or age,  Di st r i but i on,  and Tr ansmi ssi on.   For  a s i t e 
wher e speci f i c  pi pe or  mat er i al  i s  r equi r ed or  wher e 
cer t ai n mat er i al  wi l l  not  be accept abl e,  t he 
r equi r ement s wi l l  be speci f i ed and any r est r i ct i ng 
l ocat i ons wi l l  be shown on t he dr awi ngs.   The 
f ol l owi ng i nf or mat i on wi l l  be shown on t he dr awi ngs:

a.   An i r r i gat i on l egend.

b.   The ext ent ,  s i ze,  t ype,  and l ocat i on of  
under gr ound spr i nkl er  i r r i gat i on syst em and al l  
appur t enances i ncl udi ng al l  pi pi ng,  spr i nkl er  heads,  
emi t t er s,  cont r ol  val ves,  and cont r ol l er s.   I ndi cat e 
obst acl es t hat  mi ght  i nt er f er e wi t h t he l ayout  or  
oper at i on of  t he syst em.   I ndi cat e wher e pi pe under  
wal ks and dr i ves must  be bor ed.

c.   Al l  r equi r ed sl opes and el evat i ons.

d.   Det ai l  of  dr ai n pocket s.

e.   Fl ow r at es and di amet er  of  cover age f or  
i ndi v i dual  spr i nkl er  heads and emi t t er s.

f .   Mi ni mum i r r i gat i on r at es.

g.   Si ze,  var i et y,  and assembl y of  backf l ow 
pr event i on uni t s.

h.   Number  and ext ent  of  el ect r i cal  or  hydr aul i c 
cont r ol l er  c i r cui t s,  i f  r equi r ed.

i .   Aut omat i c val ve schedul e and t i mi ng,  al ong wi t h 
val ve i dent i f i cat i on key or  l egend.

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

Pr ovi de a syst em t hat  oper at es wi t h a mi ni mum wat er  pr essur e of  [ _____]  kPa
 psi  at  connect i on t o [ mai n]  [ met er ]  [ bui l di ng]  [ backf l ow pr event i on 
devi ce]  and [ _____]  kPa psi  at  t he l ast  head i n each zone.   Submi t  Desi gn 
Anal ysi s and Cal cul at i ons ver i f y i ng t hat  syst em wi l l  pr ovi de t he 
i r r i gat i on r equi r ement s.
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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 
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

Spr i nkl er  Syst em

SD- 03 Pr oduct  Dat a

Fr amed I nst r uct i ons

Fi el d Tr ai ni ng

Spr i nkl er  Syst em

Spar e Par t s
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Desi gn Anal ysi s and Cal cul at i ons

SD- 06 Test  Repor t s

Fi el d Test s

SD- 07 Cer t i f i cat es

Spr i nkl er  Syst em

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

Spr i nkl er  Syst em;  G[ ,  [ _____] ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
excessi ve humi di t y,  and t emper at ur e var i at i on;  di r ect  sunl i ght  ( i n t he 
case of  pl ast i c or  r ubber  mat er i al s) ;  and di r t ,  dust ,  or  ot her  
cont ami nant s.

1. 5   EXTRA MATERI ALS

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  t he r el at ed submi t t al s and not  l at er  t han t he 
st ar t  of  t he f i el d t est s.   I ncl ude wi t h t he dat a a compl et e l i s t  of  par t s 
and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

2. 1. 1   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  who has pr oduced si mi l ar  syst ems t hat  have per f or med wel l  f or  
a mi ni mum per i od of  2 year s pr i or  t o bi d openi ng.   Fur ni sh equi pment  
suppor t ed by a ser vi ce or gani zat i on t hat  i s,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.

2. 1. 2   Namepl at es

Secur e a pl at e t o each i t em of  equi pment  cont ai ni ng t he manuf act ur er ' s 
name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number .

2. 1. 3   Addi t i onal  St ock

Pr ovi de t he f ol l owi ng ext r a st ock:   Two spr i nkl er  heads of  each si ze and 
t ype,  t wo val ve keys f or  oper at i ng manual  val ves,  t wo wr enches f or  
r emovi ng and i nst al l i ng each t ype of  head,  t wo qui ck coupl er  keys and hose 
swi vel s,  and f our  i r r i gat i on cont r ol l er  housi ng keys.

2. 2   PI PI NG MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  pi pi ng mat er i al s accor di ng t o pr oj ect  
r equi r ement s.   Ver i f y soi l  and wat er  condi t i ons 
onsi t e,  use pr oper  mat er i al s wher e cor r osi on 
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pr obl ems exi st .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 2. 1   Copper  Tubi ng and Associ at ed Fi t t i ngs

Pr ovi de t ubi ng cof or mi ng t o r equi r ement s of  ASTM B88M ASTM B88,  Type K.   
Pr ovi de f i t t i ngs conf or mi ng t o ASME B16. 22 and ASME B16. 18,  sol der  j oi nt .   
Pr ovi de sol der  conf or mi ng t o ASTM B32,  95- 5 t i n- ant i mony.   Pr ovi de f l ux 
conf or mi ng t o CI D A- A- 51145,  Type I .   Desi gn gr ooved mechani cal  j oi nt s and 
f i t t i ngs f or  no l ess t han 862 kPa 125 psi g ser vi ce and t hat  ar e t he 
pr oduct  of  t he same manuf act ur er .   Pr ovi de duct i l e i r on gr ooved f i t t i ng 
and mechani cal  coupl i ng housi ng conf or mi ng t o ASTM A536.   Use gasket s i n 
gr ooved j oi nt s t hat  ar e mol ded synt het i c pol ymer  of  pr essur e r esponsi ve 
desi gn and conf or mi ng t o ASTM D2000 f or  c i r cul at i ng medi um up t o 110 
degr ees C 230 degr ees F.   Pr ovi de gr ooved j oi nt s conf or mi ng t o AWWA C606.   
Use st eel  coupl i ng nut s and bol t s i n gr ooved j oi nt s and conf or mi ng t o 
ASTM A183.

2. 2. 2   Red Br ass Pi pe and Associ at ed Fi t t i ngs

Fur ni sh pi pe conf or mi ng t o r equi r ement s of  ASTM B43,  r egul ar .   Pr ovi de 
f i t t i ngs t hat  ar e Cl ass 250,  cast  br onze t hr eaded conf or mi ng t o t he 
r equi r ement s of  ASME B16. 15.

2. 2. 3   Gal vani zed St eel  Pi pe and Associ at ed Fi t t i ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  pi pe i s l i mi t ed t o f i xed shr ub head 
r i ser s and r educed pr essur e t ype backf l ow pr event er s.

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

Pr ovi de pi pe conf or mi ng t o r equi r ement s of  ASTM A53/ A53M,  Schedul e 40.   
Pr ovi de Cl ass 150 f i t t i ngs conf or mi ng t o r equi r ement s of  ASME B16. 3.

2. 2. 4   Pol yvi nyl  Chl or i de ( PVC)  Pi pe,  Fi t t i ngs and Sol vent  Cement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   PVC pi pe may be used wher e f r ost  l i ne i s l ess 
t han 300 mm 12 i nches deep or  i n ar eas wher e pi pi ng 
syst em can be wi nt er i zed.   Use Schedul e 40 PVC 
f i t t i ngs wi t h sol vent  wel d;  do not  use t hr eaded 
Schedul e 40 pi pe.   For  r i ser s use br ass pi pe or  
Schedul e 80 PVC pi pe wi t h Schedul e 80 PVC t hr eaded 
f i t t i ngs.   Locat e al l  r i ser s away f r om wal ks.   Use 
sol vent  cement  f or  unt hr eaded PVC pi pe and f i t t i ngs.  
ASTM D1785,  PVC 1120,  Schedul e 40 i s Type I ,  Gr ade 1 
and wal l  t hi ckness of  Schedul e 40.   ASTM D1785,  PVC 
1120,  Schedul e 80 i s Type I ,  Gr ade 2 and wal l  
t hi ckness of  Schedul e 80.   ASTM D2241,  PVC 1120,  SDR 
21 i s Type I ,  Gr ade 1 and st andar d di mensi on r at i o 
of  21.

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

2. 2. 4. 1   PVC Pi pe

Pr ovi de pi pe conf or mi ng t o t he r equi r ement s of  ASTM D1785,  PVC 1120 
Schedul e [ 40]  [ 80] ;  or  ASTM D2241,  PVC 1120 SDR 21,  Cl ass 200.
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2. 2. 4. 2   PVC Fi t t i ngs

Pr ovi de sol vent  wel ded socket  t ype f i t t i ngs conf or mi ng t o r equi r ement s of  
ASTM D2466,  Schedul e 40.   Pr ovi de t hr eaded t ype f i t t i ngs conf or mi ng t o 
r equi r ement s of  ASTM D2464,  Schedul e 80.

2. 2. 4. 3   Sol vent  Cement

Pr ovi de sol vent  cement  conf or mi ng t o t he r equi r ement s of  ASTM D2564.

 2. 2. 5   Pol yet hyl ene ( PE)  Pl ast i c Pi pi ng

Pr ovi de pi pe conf or mi ng t o AWWA C901,  out si de di amet er  base wi t h di mensi on 
r at i o ( DR)  of  9. 3 t o pr ovi de 1034 kPa 150 psi  mi ni mum pr essur e r at i ng.   
Pr ovi de f i t t i ngs conf or mi ng t o ASTM D3261,  DR of  9. 3.

2. 2. 6   Di el ect r i c Fi t t i ngs

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de di el ect r i c f i t t i ngs bet ween copper  
and f er r ous met al  pi pi ng mat er i al s.

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

Pr ovi de di el ect r i c f i t t i ngs conf or mi ng t o ASTM F441/ F441M,  Schedul e 80,  
CPVC t hr eaded pi pe ni ppl es,  100 mm 4 i nch mi ni mum l engt h.

2. 2. 7   Emi t t er  Hose and Di st r i but i on Tubi ng

Pr ovi de emi t t er  hose and di st r i but i on t ubi ng conf or mi ng t o ASTM D2287,  
maxi mum i nsi de di amet er  of  13 mm 1/ 2 i nch,  mi ni mum wal l  t hi ckness of  2. 286 
mm 90 mi l s,  v i nyl  pl ast i c ext r uded f r om non- r i gi d chl or i de,  i nt egr al l y 
al gae- r esi st ant ,  homogeneous t hr oughout ,  smoot h i nsi de and out si de,  f r ee 
f r om f or ei gn mat er i al s,  cr acks,  ser r at i ons,  bl i st er s and ot her  ef f ect s.   
Pr ovi de sl i p f i t t i ngs.

2. 3   SPRI NKLER AND EMI TTER HEADS

2. 3. 1   Pop- Up Spr ay Heads

2. 3. 1. 1   Gener al  Requi r ement s

Pop- up spr ay heads l ay f l ush wi t h housi ng,  t hen pop up when wat er  pr essur e 
138 kPa 20 psi  i s  act i vat ed i n syst em.   The r i s i ng member  suppor t i ng t he 
nozzl e must  be i dent i cal  on f ul l ,  hal f ,  t hi r d or  quar t er  pat t er n 
spr i nkl er s so t hat  nozzl es wi l l  be i nt er changeabl e.   Desi gn t he spr i nkl er  
head t o be adj ust abl e f or  cover age and f l ow.   Pr ovi de r emovabl e nozzl e so 
head does not  have t o be r emoved f or  f l ushi ng or  c l eani ng.   Nozzl e r i ses a 
mi ni mum of  100 mm 4 i nches above t he body.   Const r uct  t he body wi t h a 13 mm
 1/ 2 i nch f emal e t hr ead f or  i nst al l at i on i n a f i xed under gr ound pi pe 
syst em.

2. 3. 1. 2   Shr ubber y Spr i nkl er  Heads

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Shr ubber y spr i nkl er  heads ar e r ecommended f or  
f l ower  beds,  shr ubs,  and gr ound cover s.

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

Pr ovi de coni cal  spr ay spr i nkl er  heads wi t h adj ust abl e or  non- adj ust abl e 
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cover age and desi gned f or  per manent  abovegr ound mount i ng on r i ser  or  
pop- ups at  a hei ght  compat i bl e wi t h gr ound cover s.   Pr ovi de br ass nozzl es.

2. 3. 2   Rot ar y Pop- Up Spr i nkl er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Rot ar y pop- up spr i nkl er s l ay f l ush wi t h 
housi ng,  t hen pop up when wat er  pr essur e i s 
act i vat ed i n syst em.   Head r ot at es t o di r ect  wat er  
spr ay over  a pat t er n of  360 degr ees or  a pr escr i bed 
ar c.   Pr i mar i l y used f or  wat er i ng l ar ge t ur f  ar ea.

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

Pr ovi de spr i nkl er s t hat  ar e capabl e of  cover i ng [ _____]  m f eet  di amet er  at  
[ _____]  kPa psi  wi t h a di st r i but i on r at e of  [ _____]  L/ second gpm,  [ _____]  
pop- up,  t r aj ect or y of  [ _____] ,  and maxi mum hei ght  of  spr ay of  [ _____] .   
Const r uct i on must  be hi gh i mpact  mol ded pl ast i c wi t h f i l t er  scr een,  
r educi bl e wat er i ng r adi us,  and choi ce of  [ _____]  nozzl es and have 
adj ust abl e r adi us capabi l i t i es.

2. 3. 3   Bubbl er  Spr i nkl er  Heads

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A wat er  out l et  t hat  does not  spr ay wat er  but  
per mi t s wat er  t o bubbl e and f l ow t o sur r oundi ng 
pl ant s.

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

Pr ovi de mul t i pl e- spr ay bubbl er  heads wi t h adj ust abl e f l ow and desi gned f or  
per manent  abovegr ound mount i ng on r i ser s.

2. 3. 4   Sur f ace Connect ed Lawn Spr i nkl er  Heads

Pr ovi de i mpul se t ype heads wi t h or  wi t hout  s l ed,  r i ng,  or  wheel  base;  
mul t i pl e T Type;  a r ot ar y t ype wi t h s l ed,  spi ke or  wheel  base;  or  
osci l l at i ng t ype wi t h wheel  or  s l ed base.

2. 3. 5   Emi t t er  Heads

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Emi t t er  head i s an out l et  devi ce t hat  per mi t s 
wat er  t o dr i p or  t r i ck l e f r om smal l  t ubi ngs.   Dr i p 
i r r i gat i on i s f r equent ,  s l ow appl i cat i on of  wat er  t o 
speci f i c  r oot  zone ar ea of  pl ant s.   The goal  i s  t o 
pr ovi de a const ant  l evel  of  subsur f ace moi st ur e t o 
t he r oot  bal l  of  pl ant  f or  most  f avor abl e gr owt h.

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

Pr ovi de sel f - c l eani ng,  pr essur e compensat i ng di aphr agm wi t h one or  s i x 
sel f - pi er c i ng bar bed out l et s emi t t er  heads;  each capabl e of  emi t t i ng f r om 
1 t o 8 L/ hour  1/ 4 t o 2 gal l ons/ hour  f l ow.   Fl ur ni sh emi t t er  body  
ul t r avi ol et  st abi l i zed,  al gae,  and heat  r esi st ant  pl ast i c const r uct i on.

2. 4   VALVES

2. 4. 1   Gat e Val ves,  Less t han 80 mm 3 I nches

Pr ovi de gat e val ves conf or mi ng t o t he r equi r ement s of  MSS SP- 80,  Type 1,  
Cl ass 150,  [ t hr eaded]  [ sol der ed]  ends.
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2. 4. 2   Gat e Val ves,  80 mm 3 I nches and Lar ger

Pr ovi de gat e val ves conf or mi ng t o t he r equi r ement s of  AWWA C509 and have 
encapsul at ed r esi l i ent  wedge,  par al l el  seat s,  non- r i s i ng st ems,  and open 
by count er cl ockwi se t ur ni ng.   End connect i ons must  be f l anged.   I nt er i or  
const r uct i on of  val ves must  be br onze i ncl udi ng st em cont ai ni ng a maxi mum 
2 per cent  al umi num and maxi mum 16 per cent  z i nc.

2. 4. 3   Angl e Val ves,  Less Than 65 mm 2- 1/ 2 I nches

Pr ovi de angl e val ves conf or mi ng t o t he r equi r ement s of  MSS SP- 80,  Type 3,  
Cl ass 150 [ t hr eaded]  [ sol der ed]  ends.

2. 4. 4   Angl e Val ves,  65 mm 2- 1/ 2 I nches and Lar ger

Pr ovi de angl e val ves conf or mi ng t o t he r equi r ement s of  MSS SP- 85,  Type I I ,  
Cl ass 250 [ t hr eaded]  [ f l anged]  ends.

2. 4. 5   Qui ck Coupl i ng Val ves

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A qui ck coupl i ng devi ce i s an ef f ect i ve 
met hod of  keepi ng spr i nkl er  out  of  t he way when not  
i n use,  el i mi nat i ng t he possi bi l i t y  of  damage,  
i nj ur y or  t hef t .

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

Pr ovi de qui ck coupl i ng val ves consi st i ng of  br ass par t s and i s a t wo- pi ece 
uni t  consi st i ng of  a coupl er  wat er  seal  val ve assembl y and a r emovabl e 
upper  body t o al l ow spr i ng and key t r ack t o be ser vi ced wi t hout  shut down 
of  mai n.   Pr ovi de l ockabl e v i nyl  l i ds wi t h spr i ng f or  posi t i ve c l osur e on 
key r emoval .

2. 4. 6   Remot e Cont r ol  Val ves,  El ect r i cal

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   An act i vat ed open and shut - of f  devi ce f or  
cont r ol l i ng wat er  f l ow t o spr i nkl er  br anch l i ne.

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

Pr ovi de r emot e cont r ol  val ves t hat  ar e sol enoi d act uat ed gl obe val ves of  
19 t o 80 mm 3/ 4 t o 3 i nch si ze,  sui t abl e f or  [ 24]  [ _____]  vol t s,  [ 60]  [ 50]  
cycl e,  and desi gned t o pr ovi de f or  shut - of f  i n event  of  power  f ai l ur e.   
Val ve must  be cast  br onze or  br ass or  pl ast i c housi ng sui t abl e f or  ser vi ce 
at  1034 kPa 150 psi  oper at i ng pr essur e wi t h ext er nal  f l ow cont r ol  
adj ust ment  f or  shut - of f  capabi l i t y ,  ext er nal  pl ug at  di aphr agm chamber  t o 
enabl e manual  oper at i on,  f i l t er  i n cont r ol  chamber  t o pr event  val ve body 
cl oggi ng wi t h debr i s,  dur abl e di aphr agm,  and accessi bi l i t y  t o i nt er nal  
par t s wi t hout  r emovi ng val ve f r om syst em.

2. 4. 7   Dr ai n Val ves

2. 4. 7. 1   Manual  Val ves

Fur ni sh manual  val ves conf or mi ng t o r equi r ement s of  MSS SP- 80,  Type 3,  
Cl ass 150 [ t hr eaded]  [ sol der ed]  ends f or  s i zes l ess t han 65 mm 2- 1/ 2 i nches
 and MSS SP- 85,  Type I I ,  Cl ass 250 [ t hr eaded]  [ f l anged]  ends f or  s i zes 65 
mm 2- 1/ 2 i nches and l ar ger .
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2. 4. 7. 2   Aut omat i c Val ves

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s saves wat er  t o pr event  dr ai ni ng 50 t o 
100 mm 2 t o 4 i nch di amet er  l i nes dur i ng i r r i gat i on 
cycl es and avoi d cont i nuousl y sat ur at ed soi l  at  
dr ai n j oi nt s.   Aut omat i c dr ai ns ar e necessar y f or  
col d c l i mat e ar eas t o pr event  f r eeze damage t o 
spr i nkl er s and pi pes.   PVC or  ABS dr ai n val ves may 
be used wi t h PVC syst ems.

Del et e aut omat i c dr ai ns f or  war m cl i mat e ar eas.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Fur ni sh aut omat i c val ves t hat  ar e br ass or  pl ast i c,  spr i ng l oaded bal l  
dr i p t ype,  Cl ass 150 150 pounds and t hr eaded ends,  desi gned t o c l ose at  18 
kPa 6 f oot  pr essur e head wi t h posi t i ve seal  at  21 kPa 3 psi  pr essur e or  
gr eat er  and be open t o dr ai n at  l ess t han 21 kPa 3 psi  pr essur e.

2. 4. 8   Pr essur e Regul at i ng Mast er  Val ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Mast er  val ve aut omat i cal l y r educes a hi gher  
i nl et  pr essur e t o a const ant  l ower  pr essur e 
r egar dl ess of  suppl y f l uct uat i ons.

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

Pr ovi de pr essur e r egul at i ng mast er  val ve t hat  i s aut omat i c mechani cal  
sel f - c l eani ng,  sel f - pur gi ng cont r ol  syst em havi ng an adj ust abl e pr essur e 
set t i ng oper at ed by a sol enoi d on al t er nat i ng cur r ent  wi t h [ 0. 70]  [ _____]  
amper es at  [ 18]  [ 24]  vol t s.   Val ve must  c l ose sl owl y and be f r ee of  
chat t er  i n each di aphr agm posi t i on,  have manual  f l ow st em t o adj ust  
c l osi ng speed and i nt er nal  f l ushi ng,  and [ one]  [ t wo]  i nl et  t appi ngs 
capabl e of  bei ng i nst al l ed as a st r ai ght  pat t er n val ve.   Pr ovi de cast  
br onze or  br ass body wi t h r emovabl e br ass seat  ser vi ceabl e f r om t op 
wi t hout  r emovi ng val ve body f r om syst em.   Oper at e val ve at  1034 kPa 150 psi
 wor ki ng pr essur e and pi l ot  r ange f r om 70 t o 875 kPa 10 t o 125 psi .

2. 4. 9   Backf l ow Pr event er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Backf l ow pr event er  i s desi gned t o keep 
cont ami nat ed wat er  f r om f l owi ng back i nt o pot abl e 
wat er  di st r i but i on syst em when some t empor ar y 
abnor mal i t y i n syst em causes hi gher  pr essur e i n 
cont ami nat ed par t  of  syst em t han i n pot abl e wat er  
pi pi ng.

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

Test ,  appr ove,  and l i s t  r educed pr essur e pr i nci pl e assembl i es,  doubl e 
check val ve assembl i es,  at mospher i c ( nonpr essur e)  t ype vacuum br eaker s,  
and pr essur e t ype vacuum br eaker s i n accor dance wi t h FCCCHR Manual .   
Fur ni sh backf l ow pr event er s wi t h i nt er medi at e at mospher i c vent  i n 
accor dance wi t h ASSE 1012.   Fur ni sh r educed pr essur e pr i nci pl e backf l ow 
pr event er s i n accor dance wi t h ASSE 1013.
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2. 4. 9. 1   Pr essur e Type Vacuum Br eaker

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vacuum br eaker  i s desi gned t o pr event  back 
si phonage onl y,  and i s not  ef f ect i ve agai nst  
backf l ow due t o back pr essur e.   A vacuum br eaker  
l ocat ed above f l ood el evat i on i s adequat e when 
l ocat ed abovegr ound and hi gher  t han hi ghest  
spr i nkl er  head.

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

Pr ovi de vacuum br eaker  conf or mi ng t o t he r equi r ement s of  ASSE 1020 and 
consi st i ng of  [ br onze]  [ br ass]  const r uct i on,  wi t h one or  t wo check val ves,  
vacuum r el i ef ,  i nl et  and di schar ge shut - of f s val ves,  f i el d t est  cocks,  and 
vacuum r el i ef  openi ng of  gr eat er  di amet er  t han uni t .

2. 4. 9. 2   Reduced Pr essur e Type Backf l ow Pr event er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Reduced pr essur e t ype backf l ow pr event er  i s 
desi gned t o pr event  ei t her  back si phonage or  back 
pr essur e f r om causi ng a r ever se f l ow and subsequent  
cont ami nat i on of  pot abl e wat er  pi pi ng.   Del et e t hi s 
r equi r ement  when syst em i s connect ed t o non- pot abl e 
wat er  suppl y syst em,  or  when sewage i s i nj ect ed i nt o 
spr i nkl er  syst em.   When ef f l uent  pumps ar e down,  add 
a f r esh wat er  connect i on wi t h a r educed pr essur e 
backf l ow pr event er .

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

Pr ovi de backf l ow pr event er s t hat  ar e Cl ass [ 150]  [ _____]  [ 150]  [ _____]  
pound f l anged [ cast  i r on] ,  [ br onze]  [ br ass]  mount ed gat e val ve [ and 
st r ai ner ] ,  [ 304]  [ _____]  st ai nl ess st eel  or  br onze,  i nt er nal  par t s.   Tot al  
pr essur e dr op t hr ough compl et e assembl y must  be a maxi mum of  70 kPa 10 psi  
at  r at ed f l ow.   Pr ovi de [ r ed br ass]  [ gal vani zed st eel ]  pi pe and f i t t i ngs.   
Pr ovi de st r ai ner s consi st i ng of  br onze or  br ass const r uct i on wi t h gasket  
caps.   Pr ovi de uni t s t hat  have 200- mesh st ai nl ess st eel  scr een el ement s.

2. 5   ACCESSORI ES AND APPURTENANCES

2. 5. 1   Val ve Keys f or  Manual l y Oper at ed Val ves

Pr ovi de val ve keys t hat  ar e 13 mm 1/ 2 i nch di amet er  by 1 m 3 f eet  l ong,  
t ee handl es and keyed t o f i t  val ves.

2. 5. 2   Val ve Boxes and Concr et e Pads

2. 5. 2. 1   Val ve Vaul t s

Pr ovi de val ve boxes t hat  ar e cast  i r on,  pl ast i c l ockabl e,  or  pr ecast  
concr et e[  manuf act ur ed i n accor dance wi t h Sect i on 03 42 13. 00 10 
PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON]  f or  each 
gat e val ve,  manual  cont r ol  val ve and r emot e cont r ol  val ve.   Use adj ust abl e 
vaul t  s i zes.   Cast  t he wor d " I RRI GATI ON"  on t he cover .   Shaf t  di amet er  of  
vaul t  must  be mi ni mum 130 mm5- 1/ 4 i nches.   Cast  i r on vaul t  must  have 
bi t umi nous coat i ng.
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2. 5. 2. 2   Concr et e Pads

Pr ovi de concr et e pads t hat  ar e pr ecast [  manuf act ur ed i n accor dance wi t h 
Sect i on 03 42 13. 00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE 
CONSTRUCTI ON]  or  cast - i n- pl ace r ei nf or ced concr et e const r uct i on f or  
r educed pr essur e t ype backf l ow pr event er s.

2. 5. 3   Pr essur e Gauges

Pr ovi de pr essur e gauges conf or mi ng t o r equi r ement s of  ASME B40. 100,  s i ngl e 
st y l e pr essur e gauge f or  wat er  wi t h 115 mm 4- 1/ 2 i nch di al  br ass or  
al umi num case,  br onze t ube,  gauge cock,  pr essur e snubber ,  and si phon.   
Scal e r ange must  be sui t abl e f or  i r r i gat i on spr i nkl er  syst ems.

2. 5. 4   Ser vi ce Cl amps

Pr ovi de ser vi ce c l amps t hat  ar e br onze f l at ,  doubl e st r ap,  wi t h neopr ene 
gasket  or  " O" - r i ng seal .

2. 5. 5   Wat er  Hammer  Ar r est er s

Pr ovi de wat er  hammer  ar r est er  conf or mi ng t o t he r equi r ement s of  PDI  WH 201;  
st ai nl ess st eel  const r uct i on wi t h an encased and seal ed bel l ows 
compr essi on chamber .

2. 5. 6   Emi t t er  Head Accessor i es

2. 5. 6. 1   St r ai ner

Pr ovi de st r ai ner  at  i nl et  t o each dr i p l i ne.   Pr ovi de st r ai ner  wi t h 
st ai nl ess st eel  scr een havi ng equi val ent  of  140- mesh f i l t r at i on capaci t y 
and i ncor por at e f l ush val ves wi t hi n st r ai ner  t o c l ean scr een wi t hout  
di sassembl i ng uni t .

2. 5. 6. 2   Pr essur e Regul at or

Pr ovi de pr essur e r egul at or  at  each dr i p syst em i f  suppl y pr essur e exceeds 
350 kPa 50 psi .

2. 5. 6. 3   Ri ser  Adapt er s

Pr ovi de r i ser  adapt er s wi t h a r i gi d pi pi ng syst em.

2. 5. 6. 4   Tubi ng St akes

Pr ovi de pl ast i c coat ed st eel  t ubi ng st akes,  or  ot her  non- cor r osi ve st r ong 
mat er i al  t o secur e t ubi ng.

2. 5. 6. 5   Emi t t er  Out l et  Check Val ve ( Bug Cap)

Pr ovi de check val ves at  end of  each emi t t er  out l et  di st r i but i on l i ne.   
Per mi t  f r ee f l ow of  wat er  wi t h mi ni mum r est r i ct i on;  pr event  back 
si phoni ng,  ent r y of  i nsect s,  and cont ami nat i on i nt o out l et  por t s.

2. 5. 6. 6   Access Sl eeve

Pr ovi de access sl eeve at  bur i ed emi t t er s pl aced i n cover ed boxes.   Secur e 
l i ds of  access sl eeve wi t h r emovabl e l ugs.   Secur ed dr i p hose i n bot h 
ver t i cal  and hor i zont al  axi s.
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2. 5. 6. 7   Cl osur e Caps

Pr ovi de cl osur e caps i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.

2. 6   AUTOMATI C CONTROLLERS,  ELECTRI CAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Aut omat i c el ect r i cal  cont r ol l er  i s  used t o 
cont r ol  t i mi ng and quant i t y of  wat er  t o spr i nkl er  or  
emi t t er  heads.   Use 3 t o 60 mi nut es f or  spr i nkl er  
heads and 0 t o 3 hour s f or  emi t t er  heads.

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

Pr ovi de cont r ol l er  conf or mi ng t o t he r equi r ement s of  NEMA I CS 2 wi t h [ 120]  
[ 220] - vol t  s i ngl e phase ser vi ce,  oper at i ng wi t h i ndi cat ed st at i ons,  and 
gr ounded chassi s.   Pr ovi de encl osur e conf or mi ng t o NEMA I CS 6 Type 3R,  
wi t h l ocki ng hi nged cover ,  [ pedest al - mount ed]  [ wal l - mount ed] .   Pr ogr am 
cont r ol l er  f or  var i ous schedul es by set t i ng swi t ches and di al s equi pped 
wi t h t he f ol l owi ng f eat ur es:   A swi t ch f or  each day of  week f or  [ one]  
[ t wo]  [ t hr ee]  schedul es,  al l owi ng each st at i on t o be schedul ed 
i ndi v i dual l y as t o days of  wat er i ng;  a mi nut e swi t ch f or  each st at i on wi t h 
a posi t i ve i ncr ement  r ange of  [ 3 t o 60 mi nut es]  [ 0 t o 3 hour s] ,  set  t i me 
wi t hi n one per cent ;  a swi t ch al l owi ng sel ect ed schedul es t o be r epeat ed 
af t er  each compl et i on of  i ni t i al  wat er i ng schedul e and al l owi ng each 
oper at i on t o be schedul ed t hr oughout  a 24- hour  day;  a c i r cui t  br eaker  f or  
sur ge pr ot ect i on;  and ci r cui t  f or  a 9- vol t  r echar geabl e Ni Cad bat t er y.

2. 7   ELECTRI CAL WORK

Pr ovi de wi r i ng and r i gi d condui t  f or  el ect r i cal  power  i n accor dance wi t h 
NFPA 70,  and Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

2. 8   CONCRETE MATERI ALS

Fur ni sh concr et e wi t h a compr essi ve st r engt h of  [ 17]  [ _____]  MPa [ 2500]  
[ _____]  psi  at  28 days as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

2. 9   WATER SUPPLY MAI N MATERI ALS

Pr ovi de t appi ng sl eeves,  ser vi ce cut  of f  val ves,  and connect i ons t o wat er  
suppl y mai ns i n accor dance wi t h Sect i on 33 11 00 WATER UTI LI TY 
DI STRI BUTI ON PI PI NG.

2. 10   I NSULATI NG JOI NTS

Pr ovi de i nsul at i ng j oi nt s and di el ect r i c f i t t i ngs i n accor dance wi t h 
Sect i on 33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k ver i f y al l  di mensi ons 
i n t he f i el d and  advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

SECTI ON 32 84 23  Page 18



3. 2   I NSTALLATI ON

I nst al l  Spr i nkl er  Syst em af t er  s i t e gr adi ng has been compl et ed.   Per f or m 
excavat i on,  t r enchi ng,  and backf i l l i ng f or  spr i nkl er  syst em i n accor dance 
wi t h t he appl i cabl e pr ovi s i ons of  Sect i on 31 00 00 EARTHWORK,  except  as 
modi f i ed her ei n.

a.   Submi t  det ai l  dr awi ngs f or  val ves,  spr i nkl er  heads,  backf l ow 
pr event er s,  aut omat i c cont r ol l er s,  emi t t er  heads,  and wat er  hammer  
ar r est er s.   I ncl ude on t he dr awi ngs a compl et e l i s t  of  equi pment  and 
mat er i al s,  and manuf act ur er ' s descr i pt i ve and t echni cal  l i t er at ur e,  
per f or mance char t s and cur ves,  cat al og cut s,  and i nst al l at i on 
i nst r uct i ons.   Al so show on t he dr awi ngs compl et e wi r i ng and schemat i c 
di agr ams and any ot her  det ai l s r equi r ed t o demonst r at e t hat  t he syst em 
has been coor di nat ed and wi l l  f unct i on as a uni t .   Show on t he 
dr awi ngs pr oposed syst em l ayout ,  t ype and number  of  heads and 
emi t t er s,  zone val ves,  dr ai n pocket s,  backf l ow devi ces,  cont r ol l er s,  
and mount i ng det ai l s of  cont r ol l er s.

b.   Submi t  det ai l ed pr ocedur es def i ni ng t he Cont r act or ' s pr ovi s i ons 
f or  acci dent  pr event i on,  heal t h pr ot ect i on,  and ot her  saf et y 
pr ecaut i ons f or  t he wor k t o be done.   Submi t  t he mat er i al  suppl i er ' s 
or  equi pment  manuf act ur er ' s st at ement  t hat  t he suppl i ed mat er i al  or  
equi pment  meet s speci f i ed r equi r ement s.   Each cer t i f i cat e must  be 
si gned by an of f i c i al  aut hor i zed t o cer t i f y i n behal f  of  mat er i al  
suppl i er  or  pr oduct  manuf act ur er  and must  i dent i f y quant i t y and dat e 
or  dat es of  shi pment  or  del i ver y t o whi ch t he cer t i f i cat es appl y.   
I ncl ude As- bui l t  Dr awi ngs whi ch pr ovi de cur r ent  f act ual  i nf or mat i on 
showi ng l ocat i ons of  mai ns,  heads,  val ves,  and cont r ol l er s i ncl udi ng 
devi at i ons f r om and amendment s t o t he dr awi ngs and changes i n t he wor k.

c.   Submi t  [ 6]  [ _____]  copi es of  oper at i on and [ 6]  [ _____]  copi es of  
mai nt enance manual s f or  t he equi pment  f ur ni shed.   One compl et e set  
pr i or  t o f i el d t est i ng and t he r emai nder  upon accept ance.   Manual s 
must  be appr oved pr i or  t o t he f i el d t r ai ni ng cour se.   Det ai l  t he 
st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  oper at i on,  and 
shut down.   I ncl ude t he manuf act ur er ' s name,  model  number ,  par t s l i s t ,  
and br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c oper at i ng 
f eat ur es.

d.   Li st  r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and 
r epai r s,  and t r oubl eshoot i ng gui des.   I ncl ude pi pi ng and equi pment  
l ayout ,  s i mpl i f i ed wi r i ng and cont r ol  di agr ams of  t he syst em as 
i nst al l ed,  and syst em pr ogr ammi ng schedul e.

3. 2. 1   Tr enchi ng

Hand excavat e t r ench ar ound r oot s t o pi pe gr ade when r oot s of  50 mm 2 
i nches di amet er  or  gr eat er  ar e encount er ed.   Pr ovi de t r ench wi dt h of  100 mm
 4 i nches mi ni mum or  1. 5 t i mes di amet er  of  pi pe,  whi chever  i s wi der .   Hand 
t amp backf i l l  over  excavat i on.   When r ock i s encount er ed,  excavat e t r ench 
100 mm 4 i nchesdeeper  and backf i l l  wi t h s i l t y  sand ( SM)  or  wel l - gr aded 
sand ( SW)  t o pi pe gr ade.   Keep t r enches f r ee of  obst r uct i ons and debr i s 
t hat  woul d damage pi pe.   Do not  mi x subsoi l  wi t h t opsoi l .   Bor e exi st i ng 
concr et e wal ks,  dr i ves and ot her  obst acl es at  a dept h conf or mi ng t o bot t om 
of  adj acent  t r enches.   Pr ovi de pi pe sl eeves f or  bor ed pi pe t hat  i s t wo 
pi pe di amet er s l ar ger  t han spr i nkl er  pi pe.
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3. 2. 2   Pi pi ng Syst em

3. 2. 2. 1   Cover

I nst al l  under gr ound pi pi ng t o meet  t he mi ni mum dept h of  backf i l l  cover  
speci f i ed.

3. 2. 2. 2   Cl ear ances

Pr ovi de mi ni mum hor i zont al  c l ear ances bet ween l i nes of  100 mm 4 i nches f or  
pi pe 50 mm 2 i nches and l ess;  300 mm 12 i nches f or  65 mm 2- 1/ 2 i nches and 
l ar ger .  Pr ovi de 25 mm 1 i nch mi ni mum ver t i cal  c l ear ances bet ween l i nes.

3. 2. 2. 3   Mi ni mum Sl ope

Pr ovi de mi ni mum sl ope of  50 mm per  10 m 6 i nches per  100 f eet  i n di r ect i on 
of  dr ai n val ves.

3. 2. 3   Pi pi ng I nst al l at i on

3. 2. 3. 1   Pol yvi nyl  Chl or i de ( PVC)  Pi pe

a.   Pr ovi de sol vent - cement ed j oi nt s conf or mi ng t o t he r equi r ement s of  
ASTM D2855.

b.   Pr ovi de f ul l  cut  t hr eaded j oi nt s wi t h a maxi mum of  t hr ee t hr eads 
r emai ni ng exposed on pi pe and ni ppl es.   Make t hr eaded j oi nt s t i ght  
wi t hout  r ecour se t o wi cks or  f i l l er s,  ot her  t han 
pol yt et r af l uor oet hyl ene t hr ead t ape.

c.   Joi n pi pi ng t o conf or m wi t h r equi r ement s of  ASTM D2774 or  
ASTM D2855,  and pi pe manuf act ur er ' s i nst r uct i ons.   I nst al l  pi pe i n a 
ser pent i ne ( snaked)  manner  t o al l ow f or  expansi on and cont r act i on i n 
t r ench bef or e backf i l l i ng.   I nst al l  pi pes at  t emper at ur es over  5 
degr ees C 40 degr ees F.

3. 2. 3. 2   Sol der ed Copper  Tubi ng

Ream pi pe and r emove bur r s.   Cl ean and pol i sh sur f aces of  j oi nt .   Appl y 
f l ux t o mal e and f emal e ends.   I nser t  end of  t ube i nt o f i t t i ngs f ul l  dept h 
of  socket .   Af t er  sol der i ng,  show a sol der  bead cont i nuousl y ar ound ent i r e 
j oi nt  c i r cumf er ence.   Remove excess aci d f l ux f r om t ubi ngs and f i t t i ngs.

3. 2. 3. 3   Thr eaded Br ass or  Gal vani zed St eel  Pi pe

Pr i or  t o i nst al l at i on,  r eam pi pe.   Cut  t hr eads i n conf or mance wi t h 
ASME B1. 2.   Appl y pi pe j oi nt  compound t o mal e end onl y.

3. 2. 3. 4   I nsul at i ng Joi nt s

Pr ovi de i nsul at i ng and di el ect r i c f i t t i ngs wher e pi pes of  di ssi mi l ar  met al  
ar e j oi ned and at  connect i ons t o wat er  suppl y mai ns as shown.   I nst al l  i n 
accor dance wi t h Sect i on 33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG.

3. 2. 3. 5   Gr ooved Mechani cal  Joi nt s

Pr epar e gr ooves accor di ng t o t he coupl i ng manuf act ur er ' s i nst r uct i ons.   
Fur ni sh gr ooved f i t t i ngs,  coupl i ngs,  and gr oovi ng t ool s t hat  ar e pr oduct s 
of  t he same manuf act ur er .   Pr ovi de pi pe and gr oove di mensi ons compl yi ng 
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wi t h t he t ol er ances speci f i ed by t he coupl i ng manuf act ur er .   Measur e t he 
di amet er  of  gr ooves made i n t he f i el d usi ng a " go/ no- go"  gauge,  ver ni er  or  
di al  cal i per ,  nar r ow- l and mi cr omet er ,  or  ot her  met hod speci f i cal l y 
appr oved by t he coupl i ng manuf act ur er  f or  t he i nt ended appl i cat i on.   
Measur e and r ecor d gr oove wi dt h and di mensi on of  gr oove f r om end of  pi pe 
f or  each change i n gr oovi ng t ool  set up t o ver i f y compl i ance wi t h t he 
coupl i ng manuf act ur er ' s t ol er ances.   Do not  use gr ooved j oi nt s i n 
conceal ed l ocat i ons.

3. 2. 4   I nst al l at i on of  Val ves

3. 2. 4. 1   Manual  Val ves

I nst al l  val ves i n a val ve box ext endi ng f r om gr ade t o bel ow val ve body,  
wi t h a mi ni mum of  100 mm 4 i nches cover  measur ed f r om f i ni sh gr ade t o t op 
of  val ve st em.

3. 2. 4. 2   Aut omat i c Val ves

Set  val ve pl umb i n a val ve box ext endi ng f r om gr ade t o bel ow val ve body,  
wi t h mi ni mum of  100 mm 4 i nch cover  measur ed f r om gr ade t o t op of  val ve.   
I nst al l  aut omat i c val ves besi de spr i nkl er  heads wi t h a val ve box.

3. 2. 4. 3   Dr ai n Val ves

Ent i r e syst em must  be manual l y or  aut omat i cal l y dr ai nabl e.   Equi p l ow 
poi nt s of  syst em wi t h dr ai n val ve dr ai ni ng i nt o an excavat i on cont ai ni ng 
0. 03 cubi c met er  1 cubi c f oot  gr avel .   Cover  gr avel  wi t h bui l di ng paper  
t hen backf i l l  wi t h excavat ed mat er i al  and 150 mm 6 i nches of  t opsoi l .

3. 2. 5   Spr i nkl er s and Qui ck Coupl i ng Val ves

I nst al l  spr i nkl er s and val ves pl umb and l evel  wi t h t er r ai n.

3. 2. 6   I nst al l at i on of  Dr i p I r r i gat i on Syst em

3. 2. 6. 1   Emi t t er  Hose

Bur y emi t t er  l at er al s [ 150]  [ _____]  mm [ 6]  [ _____]  i nches deep.   Sol vent  
wel d connect i ons i n accor dance wi t h manuf act ur er ' s r ecommendat i on t o 
st andar d wei ght  Schedul e 40 PVC f i t t i ngs and bushi ngs.   I nst al l  hose i n a 
ser pent i ne manner .   When cut t i ng hose,  use a shear i ng t ool  such as a pi pe 
cut t er ,  kni f e,  or  shear s.   Fol l ow manuf act ur er ' s r ecommended t ool  and 
pr ocedur es when punchi ng hose f or  emi t t er s.

3. 2. 6. 2   Emi t t er  Heads

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nst al l at i on of  wat er  emi ssi on poi nt s of  dr i p 
i r r i gat i on syst em above soi l  sur f ace ai ds v i sual  
checki ng of  syst em f or  pr oper  oper at i on and r educes 
syst em cl oggi ng caused by r oot  i nt r usi on.

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

I nst al l  emi t t er s i n a pl ast i c emi t t er  box.   Connect  emi t t er  on a r i gi d PVC 
ni ppl e t o PVC dr i p l at er al  wi t h a t ee or  el bow.   At t ach t ubi ng t o bar bed 
f i t t i ng and dayl i ght  di st r i but i on t ubi ng at  r oot  bal l  secur ed wi t h st ake,  
wi t h bug cap at  end of  secur ed di st r i but i on t ubi ng.   Af t er  i nst al l i ng 
emi t t er s and bef or e oper at i ng syst em,  open end of  dr i p l at er al  and f l ush 
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cl ean.   Do not  exceed manuf act ur er ' s r ecommendat i ons f or  t he number  of  
emi t t er s on a l i ne f or  t hat  hose or  di st r i but i on t ubi ng si ze and l engt h.

3. 2. 6. 3   Tubi ng St akes

Secur e mai n i r r i gat i on l i ne wi t h st akes wher e l i ne i s abovegr ound.   Space 
st akes t o ensur e t hat  hose does not  shi f t  l ocat i on i n pr esence of  f oot  
t r af f i c ,  oper at i ons,  gr avi t y on sl ope i nst al l at i ons,  or  envi r onment al  
ef f ect s.   St ake di schar ge of  t he emi t t er  di st r i but i on t ubi ng t o ensur e 
t hat  di schar ge poi nt  of  emi t t er  wi l l  be mai nt ai ned at  speci f i ed posi t i on 
i n r el at i on t o pl ant  mat er i al  t o be i r r i gat ed.

3. 2. 7   Backf l ow Pr event er s

I nst al l  backf l ow pr event er  i n new connect i on t o exi st i ng wat er  
di st r i but i on syst em,  bet ween connect i on and cont r ol  val ves.   I nst al l  
backf l ow pr event er  wi t h concr et e pads.

3. 2. 7. 1   Pr essur e Type Vacuum Br eaker

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nst al l  devi ce i n an accessi bl e l ocat i on t o 
f aci l i t at e i nspect i on and ser vi c i ng.   Devi ce can be 
i nst al l ed on mai n l i ne t o i r r i gat i on syst em upst r eam 
of  shut - of f  val ves ( val ves may be l ocat ed downst r eam 
f r om devi ce) .

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

I nst al l  pr essur e t ype vacuum br eaker  300 mm 12 i nches above hi ghest  head.

3. 2. 7. 2   Reduced Pr essur e Type

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nst al l  devi ce i n an accessi bl e l ocat i on t o 
f aci l i t at e i nspect i on and ser vi c i ng.   To pr event  
f r eezi ng l ocat e devi ce i nsi de a bui l di ng and pi pe 
t he r el i ef  val ve por t  t hr ough an ai r  gap t o a dr ai n.  
I nst al l  t he devi ce 300 mm 12 i nches,  mi ni mum,  above 
gr ade.

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

Fl ush pi pe l i nes pr i or  t o i nst al l i ng r educed pr essur e devi ce;  pr ot ect  
devi ce by a st r ai ner  l ocat ed upst r eam.   Do not  i nst al l  devi ce i n pi t s or  
wher e any par t  of  devi ce coul d become submer ged i n st andi ng wat er .

3. 2. 8   Cont r ol  Wi r e and Condui t

3. 2. 8. 1   Wi r es

Low vol t age wi r es may be bur i ed besi de pi pe i n same t r ench.   Pr ovi de r i gi d 
condui t  wher e wi r es r un under  pavi ng.   Number  t ag wi r es at  key l ocat i ons 
al ong mai n t o f aci l i t at e ser vi ce.   Pr ovi de one cont r ol  c i r cui t  f or  each 
zone and a c i r cui t  t o cont r ol  spr i nkl er  syst em.

3. 2. 8. 2   Loops

Pr ovi de a 300 mm 12 i nch l oop of  wi r e at  each val ve wher e cont r ol s ar e 
connect ed.
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3. 2. 8. 3   Expansi on and Cont r act i on

Bundl e and t ape mul t i pl e t ubes or  wi r es t oget her  at  [ 3]  [ 6]  m [ 10]  [ 20]  
f oot  i nt er val s wi t h 300 mm 12 i nch l oop f or  expansi on and cont r act i on.

3. 2. 8. 4   Spl i ces

Pr ovi de wat er pr oof  el ect r i cal  spl i ces.

3. 2. 9   Aut omat i c Cont r ol l er

Det er mi ne exact  f i el d l ocat i on of  cont r ol l er s bef or e i nst al l at i on.   
Coor di nat e t he el ect r i cal  ser vi ce t o t hese l ocat i ons.   I nst al l  i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons and NFPA 70.

3. 2. 10   Thr ust  Bl ocks

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nst al l  t hr ust  bl ocks at  bends,  t ee pl ugs,  
and val ves of  80 mm 3 i nch mi ni mum pi pe si ze.

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

Pl ace concr et e so t hat  s i des subj ect  t o t hr ust  or  l oad ar e agai nst  
undi st ur bed ear t h,  and val ves and f i t t i ngs ar e ser vi ceabl e af t er  concr et e 
has set .   Pr ovi de t hr ust  bl ocks as speci f i ed i n Sect i on 33 11 00 WATER 
UTI LI TY DI STRI BUTI ON PI PI NG.

3. 2. 11   Backf i l l

3. 2. 11. 1   Mi ni mum Cover

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dept hs of  cover  ar e 300 mm 12 i nches f or  
l at er al s and 450 mm 18 i nches f or  mai ns i n war m 
cl i mat e ar eas.   Use 600 mm 24 i nches f or  mai ns and 
l at er al s wher e pi pi ng can be dr ai ned i n col d c l i mat e 
ar eas t o pr ot ect  pi pe f r om f r ost .   Consul t  l ocal  
condi t i ons i n col d c l i mat es t o pr ot ect  agai nst  
f r eezi ng of  suppl y mai ns.

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

Dept h of  cover  must  be [ 300]  [ 600]  [ _____]  mm [ 12]  [ 24]  [ _____]  i nches f or  
32 mm 1- 1/ 4 i nch pi pe or  smal l er ;  [ 300]  [ 450]  [ 600]  [ _____]  mm [ 12]  [ 18]  
[ 24]  [ _____]  i nches f or  40 t o 50 mm 1- 1/ 2 t o 2 i nch pi pe;  [ 450]  [ 600]  
[ _____]  mm [ 18]  [ 24]  [ _____]  i nches f or  65 mm 2- 1/ 2 i nch pi pe or  l ar ger ;  
[ 1000]  [ _____]  mm [ 36]  [ _____]  i nches f or  pi pes under  t r af f i c  l oads,  f ar m 
oper at i ons,  and f r eezi ng t emper at ur es;  and [ 300]  [ 450]  mm [ 12]  [ 18]  i nches 
f or  l ow- vol t age wi r es.   Fi l l  r emai nder  of  t r ench or  pi pe cover  t o wi t hi n 
80 mm 3 i nches of  t op wi t h excavat ed soi l ,  and compact  soi l  wi t h pl at e 
hand- hel d compact or s t o same densi t y as undi st ur bed adj acent  soi l .

3. 2. 11. 2   Rest or at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  t he sect i on number  and t i t l e f or  t he 
r est or at i on of  pavement s.

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

Fi l l  t op 80 mm 3 i nches t opsoi l  and compact  wi t h same densi t y as 
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sur r oundi ng soi l .   Rest or e l awns and pl ant s i n accor dance wi t h Sect i ons 
32 92 19 SEEDI NG,  32 92 23 SODDI NG,  32 92 26 SPRI GGI NG,  and Sect i on 
32 93 00 EXTERI OR PLANTS.   Rest or e pavement s i n accor dance wi t h Sect i on 
[ _____] .

3. 2. 12   Adj ust ment

Af t er  gr adi ng,  seedi ng,  and r ol l i ng of  pl ant ed ar eas,  adj ust  spr i nkl er  
heads f l ush wi t h f i ni shed gr ade.   Make adj ust ment s by pr ovi di ng new 
ni ppl es of  pr oper  l engt h or  by use of  heads havi ng an appr oved devi ce,  
i nt egr al  wi t h head,  whi ch wi l l  per mi t  adj ust ment  i n hei ght  of  head wi t hout  
changi ng pi pi ng.

3. 2. 13   Di s i nf ect i on

Di si nf ect  spr i nkl er  syst em f ed f r om a pot abl e wat er  syst em upst r eam of  
backf l ow pr event er  i n accor dance wi t h Sect i on 33 11 00 WATER UTI LI TY 
DI STRI BUTI ON PI PI NG.

3. 2. 14   Cl eani ng of  Pi pi ng

Pr i or  t o t he hydr ost at i c and oper at i on t est s,  f l ush t he i nt er i or  of  t he 
pi pe wi t h c l ean wat er  unt i l  pi pe i s f r ee of  al l  f or ei gn mat er i al s.   
Fl ushi ng and cl eani ng out  of  syst em pi pe,  val ves,  and component s i s not  
compl et e unt i l  wi t nessed and accept ed by Cont r act i ng Of f i cer .

3. 3   FRAMED I NSTRUCTI ONS

Post  f r amed i nst r uct i ons,  cont ai ni ng wi r i ng and cont r ol  di agr ams under  
gl ass or  i n l ami nat ed pl ast i c,  wher e di r ect ed.   Fr ame condensed oper at i ng 
i nst r uct i ons,  pr epar ed i n t yped f or m,  as speci f i ed above and post ed besi de 
t he di agr ams.   Post  t he f r amed i nst r uct i ons bef or e accept ance t est i ng of  
t he syst em.   Submi t  l abel s,  s i gns,  and t empl at es of  oper at i ng i nst r uct i ons 
t hat  ar e r equi r ed t o be mount ed or  i nst al l ed on or  near  t he pr oduct  f or  
nor mal ,  saf e oper at i on.   Af t er  as- bui l t  dr awi ngs ar e appr oved by 
Cont r act i ng Of f i cer ,  pr epar e cont r ol l er  char t s and pr ogr ammi ng schedul e.   
Suppl y one char t  f or  each cont r ol l er .   Char t  must  be a r educed dr awi ng of  
act ual  as- bui l t  syst em t hat  wi l l  f i t  t he maxi mum di mensi ons i nsi de 
cont r ol l er  housi ng.   Use bl ack l i ne pr i nt  f or  char t  and a di f f er ent  past el  
or  t r anspar ent  col or  t o i ndi cat e each st at i on ar ea of  cover age.   Af t er  
char t  i s  compl et ed and appr oved f or  f i nal  accept ance,  seal  char t  bet ween 
t wo 0. 505 mm 20 mi l  pi eces of  c l ear  pl ast i c.

3. 4   FI ELD TRAI NI NG

Pr ovi de a f i el d t r ai ni ng cour se f or  desi gnat ed oper at i ng and mai nt enance 
st af f  member s f or  a t ot al  per i od of  [ _____]  hour s of  nor mal  wor ki ng t i me 
and st ar t i ng af t er  t he syst em i s f unct i onal l y compl et e but  pr i or  t o f i nal  
accept ance t est s.   Submi t  i nf or mat i on descr i bi ng t r ai ni ng t o be pr ovi ded,  
t r ai ni ng ai ds t o be used,  sampl es of  t r ai ni ng mat er i al s t o be pr ovi ded,  
and schedul es and not i f i cat i on of  t r ai ni ng.   Cover  al l  of  t he i t ems 
cont ai ned i n t he oper at i ng and mai nt enance manual s.

3. 5   FI ELD TESTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e l eakage t est s i f  wat er  suppl y ser vi ce 
mai n i s not  par t  of  cont r act .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de al l  i nst r ument s,  equi pment ,  f aci l i t i es,  and l abor  r equi r ed t o 
conduct  t he t est s.   Submi t  per f or mance t est  r epor t s,  i n bookl et  f or m,  
showi ng al l  f i el d t est s per f or med t o adj ust  each component ;  and al l  f i el d 
t est s per f or med t o pr ove compl i ance wi t h t he speci f i ed per f or mance 
cr i t er i a,  upon compl et i on and t est i ng of  t he i nst al l ed syst em.   I ndi cat e 
i n each t est  r epor t  t he f i nal  posi t i on of  cont r ol  val ves.

3. 5. 1   Hydr ost at i c Pr essur e Test

Test  pi pi ng hydr ost at i cal l y bef or e backf i l l i ng and pr oved t i ght  at  a 
hydr ost at i c pr essur e of  1034 kPa 150 psi  wi t hout  pumpi ng f or  a per i od of  
one hour  wi t h an al l owabl e pr essur e dr op of  35 kPa 5 psi .   I f  hydr ost at i c 
pr essur e cannot  be hel d f or  a mi ni mum of  4 hour s,  make adj ust ment s or  
r epl acement s and r epeat  t he t est s unt i l  sat i sf act or y r esul t s ar e achi eved 
and accept ed by t he Cont r act i ng Of f i cer .

3. 5. 2   Leakage Test s

Per f or m l eakage t est s f or  ser vi ce mai n i n accor dance wi t h Sect i on 33 11 00 
WATER UTI LI TY DI STRI BUTI ON PI PI NG.

3. 5. 3   Oper at i on Test

At  concl usi on of  pr essur e t est ,  i nst al l  spr i nkl er  heads or  emi t t er  heads,  
qui ck coupl i ng assembl i es,  and hose val ves and t est  ent i r e syst em f or  
oper at i on under  nor mal  oper at i ng pr essur e.   Oper at i on t est  consi st s of  t he 
syst em oper at i ng t hr ough at  l east  one compl et e pr ogr ammed cycl e f or  al l  
ar eas t o be spr i nkl ed.

3. 6   CLEANUP

Upon compl et i on of  i nst al l at i on of  syst em,  r emove al l  debr i s and sur pl us 
mat er i al s r esul t i ng f r om t he wor k.

         - -  End of  Sect i on - -
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