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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  var i ous cor r osi on- r esi st ant  
chemi cal - wast e dr ai nage 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 
present.

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Sel ect  r equi r ed syst em mat er i al s and del et e 
al l  ot her s.   Thi s sect i on shoul d be used i n 
conj unct i on wi t h Sect i on 22 00 00 PLUMBI NG,  GENERAL 
PURPOSE.

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

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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.

ASME I NTERNATI ONAL ( ASME)

ASME B16. 12 ( 2009;  R 2014)  Cast  I r on Thr eaded Dr ai nage 
Fittings

ASTM I NTERNATI ONAL ( ASTM)

ASTM A518/ A518M ( 1999;  R 2018)  St andar d Speci f i cat i on f or  
Cor r osi on- Resi st ant  Hi gh- Si l i con I r on 
Castings

ASTM C1036 ( 2016)  St andar d Speci f i cat i on f or  Fl at  
Glass

ASTM D2321 ( 2018)  St andar d Pr act i ce f or  Under gr ound 
I nst al l at i on of  Ther mopl ast i c Pi pe f or  
Sewer s and Ot her  Gr avi t y- Fl ow Appl i cat i ons

ASTM D2447 ( 2003)  St andar d Speci f i cat i on f or  
Pol yet hyl ene ( PE)  Pl ast i c Pi pe,  Schedul es 
40 and 80,  Based on Out si de Di amet er

ASTM D2665 ( 2014)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Dr ai n,  
Wast e,  and Vent  Pi pe and Fi t t i ngs

ASTM D4101 ( 2017)  St andar d Cl assi f i cat i on Syst em and 
Basi s f or  Speci f i cat i on f or  Pol ypr opyl ene 
I nj ect i on and Ext r usi on Mat er i al s

ASTM D6927 ( 2015)  St andar d Test  Met hod f or  Mar shal l  
St abi l i t y  and Fl ow of  Bi t umi nous Mi xt ur es

ASTM F1668 ( 2008)  St andar d Gui de f or  Const r uct i on 
Pr ocedur es f or  Bur i ed Pl ast i c Pi pe

ASTM F2618 ( 2009;  R 2014)  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)  
Pi pe and Fi t t i ngs f or  Chemi cal  Wast e 
Dr ai nage Syst ems
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ASTM F493 ( 2014)  Sol vent  Cement s f or  Chl or i nat ed 
Pol y ( Vi nyl  Chl or i de)  ( CPVC)  Pl ast i c Pi pe 
and Fi t t i ngs

1. 2   SUBMITTALS

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

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

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

 An " 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 . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance 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[ ,  [ ____] ] ]
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SD- 03 Pr oduct  Dat a

Bor osi l i cat e Gl ass Mat er i al s[ ;  G[ ,  [ ____] ] ]

Hi gh- Si l i con Cast  I r on Mat er i al [ ;  G[ ,  [ ____] ] ]

Pol yet hyl ene Mat er i al [ ;  G[ ,  [ ____] ] ]

Pol yvi nyl chl or i de Mat er i al [ ;  G[ ,  [ ____] ] ]

Cl or i nat ed Pol yv i nyl chl or i de Mat er i al [ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

Test  Repor t s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

Li st i ng of  Pr oduct  I nst al l at i ons[ ;  G[ ,  [ ____] ] ]

Bor osi l i cat e Gl ass Mat er i al s[ ;  G[ ,  [ ____] ] ]

Hi gh- Si l i con Cast  I r on Mat er i al [ ;  G[ ,  [ ____] ] ]

Pol yet hyl ene Mat er i al [ ;  G[ ,  [ ____] ] ]

Pol ypr opyl ene Mat er i al [ ;  G[ ,  [ ____] ] ]

Pol yvi nyl chl or i de Mat er i al [ ;  G[ ,  [ ____] ] ]

1. 3   QUALI TY CONTROL

Wi t hi n l i s t i ng of  pr oduct  i nst al l at i ons f or  chemi cal - wast e dr ai nage syst ems 
i ncl ude i dent i f i cat i on of  at  l east  f i ve uni t s,  s i mi l ar  t o t hose pr oposed 
f or  use,  t hat  have been i n successf ul  ser vi ce f or  a mi ni mum of  f i ve year s.   
I ncl ude pur chaser ,  addr ess of  i nst al l at i on,  ser vi ce or gani zat i on,  and dat e 
of  i nst al l at i on.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Bor osi l i cat e Gl ass,  Type Bsg

Pr ovi de bor osi l i cat e gl ass mat er i al s t emper ed and anneal ed i n conf or mance 
with ASTM C1036.   Pi pe coupl i ng per  AI SI  Type 304 cor r osi on- r esi st ant  st eel  
l i ned wi t h Buna- N r esi l i ent  member  suppor t i ng a t et r af l uor oet hyl ene l i ner ,  
ensur i ng t hat  t he l i ner  i s  t he onl y mat er i al  wet t ed by wast e st r eam.   
Ver i f y pi pi ng c l ass i s BSG- 1.

[ Pr ovi de vent - syst em mat er i al s,  1800 mi l l i met er  6- f eet  and hi gher ,  above t he 
f l oor  of  Type PP or  PVC wi t h ext r a- heavy Type HSCI  ext ensi on t hr ough r oof .

] 2. 1. 2   Hi gh- Si l i con Cast  I r on,  Type Hsci

For  hi gh- si l i con cast  i r on mat er i al ,  conf or mi ng t o ASTM A518/ A518M,  pr ovi de 
bel l - and- spi got  or  beaded- end st r ai ght  bar r el ,  ext r a heavy,  aci d- r esi st ant  
soi l  pi pe cont ai ni ng not  l ess t han 14- 1/ 2 per cent  s i l i con.   For  j oi nt  seal s 
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pr ovi de l ead and aci d- r esi st ant  packi ng.   Pr ovi de mechani cal  j oi nt  coupl i ng 
const r uct ed of  AI SI  Type 304 cor r osi on- r esi st ant  s t eel  wi t h chl or opr ene 
r esi l i ent  member  t hat  suppor t s a t et r af l uor oet hyl ene l i ner .   Ensur e t he 
l i ner  i s  t he onl y mat er i al  wet t ed by wast e st r eam.   Ti ght en nut  t o a 
mi ni mum of  12 newt on- met er  9 f oot - pounds.

[ Pr ovi de vent - syst em mat er i al s,   1800 mi l l i met er  6- f eet  and hi gher ,  above 
t he f l oor  of  Type PP or  Type PVC wi t h ext r a- heavy Type HSCI  ext ensi ons 
t hr ough r oof .

] 2. 1. 3   Pol yet hyl ene Dr ai n,  Wast e,  and Vent ,  Type PE- DWV

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on f or  pol yol ef i n 
t her mopl ast i c dr ai n,  wast e,  and vent  syst em 
mat er i al s pr ovi des f or  pol yet hyl ene use as a s i ngl e 
mat er i al  uni f or ml y t hr oughout  t he syst em or  as a 
mi xt ur e of  compat i bl e mat er i al s.   Mat er i al s i ncl ude 
P- t r aps,  dr um t r aps,  cup s i nks,  wast e dr ai ns,  
downspout s,  st and pi pes,  et c. ,  as i ndi cat ed.

PE mat er i al s ar e not  r ecommended f or  ser vi ce i n 
subf r eezi ng t emper at ur es.

Type PE mat er i al s ar e pr one t o envi r onment al - st r ess 
cr acki ng.   Ul t r avi ol et  l i ght  degr ades PE mat er i al s .

Maxi mum cont i nuous dut y of  t ype PE- DWV mat er i al s can 
not  exceed 82 degr ees C 180 degr ees F.   I n 
mul t i s t or y bui l di ngs,  consi der  t ype HSCI  or  Type BSG 
mai ns or  st acks.

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

For  pol yet hyl ene mat er i al ,  pr ovi de pr oduct s manuf act ur ed f r om pol yet hyl ene 
( PE)  ol ef i n r esi ns i n conf or mance wi t h ASTM D2447 and ASME B16. 12.   Use 
Schedul e 40,  Type PE- 2306,  bl ack,  speci f i cal l y  sui t abl e f or  j oi ni ng by 
f usi on of  i nt er f aces i nt o a homogeneous mass at  hi gh t emper at ur es.   Ensur e 
t hr eaded assembl i es ar e mol ded.   No t hr ead cut t i ng i s per mi t t ed.

Pr ovi de vent  ext ensi ons t hr ough t he r oof  of  ext r a- heavy Type HSCI .

[ Sel ect ed dr ai nage- syst em component s may be manuf act ur ed f r om pol ypr opyl ene 
( PP)  mat er i al s,  pr ovi ded pr oposed means and met hods of  connect i on ar e 
r ecommended by t he manuf act ur i ng sour ce.

] 2. 1. 4   Pol ypr opyl ene Dr ai n,  Wast e,  and Vent ,  Type PP- DWV

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on f or  pol yol ef i n 
t her mopl ast i c dr ai n,  wast e,  and vent  syst ems 
mat er i al s pr ovi des f or  PP use as a s i ngl e mat er i al  
uni f or ml y t hr oughout  t he syst em or  as a mi xt ur e of  
compat i bl e mat er i al s.   Mat er i al s i ncl ude P- t r aps,  
dr um t r aps,  cup s i nks,  wast e dr ai ns,  downspout s,  
st and pi pes,  et c. ,  as i ndi cat ed.

Maxi mum cont i nuous dut y of  t ype PP- DWV mat er i al s can 
not  exceed 82 degr ees C 180 degr ees F.   I n 
mul t i s t or y bui l di ngs,  consi der  Type HSCI  or  Type BSG 

SECTI ON 22 66 53. 00 40  Page 6



f or  mai ns or  st acks.
**************************************************************************

For  Pol ypr opyl ene mat er i al ,  pr ovi de pr oduct s manuf act ur ed f r om Type I  -  
19509,  bl ack ol ef i n r esi ns conf or mi ng t o ASTM D4101 and t est ed i n 
accor dance wi t h appl i cabl e pr ovi s i ons of  ASTM D2447.   Compl y wi t h 
appl i cabl e pr ovi s i ons of  ASME B16. 12 f or  mat er i al  di mensi ons and 
configurations.

Ensur e pi pe- wal l  t hi ckness i s Schedul e 40 wi t h mi ni mum bur st  pr essur e when 
t est ed i n accor dance wi t h ASTM D6927 f or  60 t o 90 seconds,  as f ol l ows:

Size 
(millimeter)DN

40 50 80 100

Bur st  Pr essur e
(kilopascal)

4585 3800 3650 3100

Si ze ( i nches) 1-1/2 2 3 4

Bur st  Pr essur e
( pounds per  squar e 
inch)

665 550 530 450

Pr ovi de onl y PP mat er i al s speci f i cal l y  sui t abl e f or  j oi ni ng i nt er f aces i nt o 
a homogeneous mass by f usi on at  hi gh t emper at ur es,  wi t h mol ded t hr eaded 
assembl i es.   No t hr ead cut t i ng i s  per mi t t ed.

Pr ovi de vent  ext ensi ons t hr ough t he r oof  of  ext r a- heavy Type HSCI .

[ For  sel ect ed dr ai nage syst em component s use pr oduct s manuf act ur ed f r om PE 
mat er i al s when so speci f i ed.   Pr ovi de pr oposed means and met hods of  
connect i on as r ecommended by t he manuf act ur i ng sour ce.

] 2. 1. 5   Pol yvi nyl chl or i de Dr ai n,  Wast e,  and Vent ,  Type PVC- DWV

**************************************************************************
NOTE:   The f ol l owi ng speci f i cat i on pr ovi des f or  
pol yvi nyl chl or i de t her mopl ast i c dr ai n,  wast e,  and 
vent  syst ems mat er i al s whi ch i ncl ude pi pe and dwv 
f i t t i ngs.   P- t r aps,  dr um t r aps,  cup s i nks,  wast e 
dr ai ns,  downspout s,  st andpi pes,  et c. ,  ar e not  
covered.

Maxi mum cont i nuous dut y of  PVC DWV mat er i al s can not  
exceed 66 degr ees C 150 degr ees F.   I n mul t i s t or y 
bui l di ngs,  consi der  Type HSCI  or  Type BSG mai ns or  
stacks.

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

For  pol yvi nyl chl or i de mat er i al ,  pr ovi de mat er i al s manuf act ur ed f r om Type I  
nor mal  i mpact  r esi ns i n conf or mance wi t h ASTM D2665 and ASME B16. 12 f or  
appl i cabl e di mensi ons.   Ensur e mat er i al s ar e gr ay and speci f i cal l y  sui t ed 
f or  j oi ni ng socket  i nt er f aces i nt o a homogeneous mass by sol vent - cement  
welding.

Ensur e al l  f i t t i ngs ar e mol ded t o pr oduce,  upon i nser t i on of  pi pe,  an 
i nt er f er ence f i t  at  appr oxi mat el y 2/ 3 of  t he dept h of  t he socket .   No 
t hr ead cut t i ng i s per mi t t ed.
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Pr ovi de vent  ext ensi ons t hr ough t he r oof  of  ext r a- heavy t ype HSCI .

2. 1. 6    Cl or i nat ed Pol yvi nyl chl or i de Dr ai n,  Wast e,  and Vent ,  Type CPVC- DWV

**************************************************************************
NOTE:   The f ol l owi ng speci f i cat i on pr ovi des f or  
c l or i nat ed pol yv i nyl chl or i de t her mopl ast i c dr ai n,  
wast e,  and vent  syst ems mat er i al s  whi ch i ncl ude pi pe 
and dwv f i t t i ngs i n non- pr essur e use.   P- t r aps,  dr um 
t r aps,  cup s i nks,  wast e dr ai ns,  downspout s,  
st andpi pes,  et c. ,  ar e not  cover ed.

Maxi mum cont i nuous dut y of  CPVC DWV mat er i al s can 
not  exceed 66 degr ees C 220 degr ees F.   I n 
mul t i s t or y bui l di ngs,  consi der  Type HSCI  or  Type BSG 
mai ns or  st acks.

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

For  c l or i nat ed pol yvi nyl chl or i de mat er i al ,  pr ovi de mat er i al s manuf act ur ed 
f r om Type I V Gr ade 1 mat er i al s wi t h a mi ni mum cel l  c l assi f i cat i on of  ASTM 
Cel l  Cl ass 23447.   Ensur e pi pe and f i t t i ngs conf or m t o ASTM F2618.   Pi pe i s 
Schedul e [ 40] [ 80] .   For  sol vent  wel ded j oi nt s,  ensur e sol vent  conf or ms t o 
ASTM F493.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Submi t  i nst al l at i on dr awi ngs f or  chemi cal - wast e dr ai nage syst ems i n 
accor dance wi t h t he manuf act ur er ' s r ecommended i nst r uct i ons.

I nst al l  and t est  equi pment  i n accor dance wi t h manuf act ur er ' s 
recommendations.

I nst al l  bur i ed pi pe i n accor dance wi t h ASTM D2321 and ASTM F1668.

Submi t  t est  r epor t s consi st i ng of  syst em oper at i on t est s f or  chemi cal - wast e 
dr ai nage syst ems.

        - -  End of  Sect i on - -
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