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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 Criteria 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,  
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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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B16.12 (2019) Cast Iron Threaded Drainage Fittings

ASTM INTERNATIONAL (ASTM)

ASTM A518/A518M (1999; R 2018) Standard Specification for 
Corrosion-Resistant High-Silicon Iron 
Castings

ASTM C1036 (2021) Standard Specification for Flat 
Glass

ASTM D2321 (2020) Standard Practice for Underground 
Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications

ASTM D2447 (2003) Standard Specification for 
Polyethylene (PE) Plastic Pipe, Schedules 
40 and 80, Based on Outside Diameter

ASTM D2665 (2014) Standard Specification for 
Poly(Vinyl Chloride) (PVC) Plastic Drain, 
Waste, and Vent Pipe and Fittings

ASTM D4101 (2017) Standard Classification System and 
Basis for Specification for Polypropylene 
Injection and Extrusion Materials

ASTM D6927 (2015) Standard Test Method for Marshall 
Stability and Flow of Bituminous Mixtures

ASTM F493 (2020) Standard Specification for Solvent 
Cements for Chlorinated Poly (Vinyl 
Chloride) (CPVC) Plastic Pipe and Fittings

ASTM F1668 (2008) Standard Guide for Construction 
Procedures for Buried Plastic Pipe

ASTM F2618 (2021) Standard Specification for 
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Chlorinated Poly (Vinyl Chloride) (CPVC) 
Pipe and Fittings for Chemical Waste 
Drainage Systems

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 ,  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,   
Ai r  For ce,  and NASA 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,  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.

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

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings [; G[, [____]] ]

SD-03 Product Data

Borosilicate Glass Materials [; G[, [____]] ]

High-Silicon Cast Iron Material [; G[, [____]] ]
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Polyethylene Material [; G[, [____]] ]

Polyvinylchloride Material [; G[, [____]] ]

Clorinated Polyvinylchloride Material [; G[, [____]] ]

SD-06 Test Reports

Test Reports [; G[, [____]] ]

SD-07 Certificates

Listing of Product Installations [; G[, [____]] ]

Borosilicate Glass Materials [; G[, [____]] ]

High-Silicon Cast Iron Material [; G[, [____]] ]

Polyethylene Material [; G[, [____]] ]

Polypropylene Material [; G[, [____]] ]

Polyvinylchloride Material [; G[, [____]] ]

1.3   QUALITY CONTROL

Within listing of product installations  for chemical-waste drainage 
systems include identification of at least five units, similar to those 
proposed for use, that have been in successful service for a minimum of 
five years.  Include purchaser, address of installation, service 
organization, and date of installation.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Borosilicate Glass, Type Bsg

Provide borosilicate glass materials  tempered and annealed in conformance 
with ASTM C1036.  Pipe coupling per AISI Type 304 corrosion-resistant 
steel lined with Buna-N resilient member supporting a tetrafluoroethylene 
liner, ensuring that the liner is the only material wetted by waste 
stream.  Verify piping class is BSG-1.

[ Provide vent-system materials,  1800 millimeter  6-feet  and higher, above 
the floor of Type PP or PVC with extra-heavy Type HSCI extension through 
roof.

] 2.1.2   High-Silicon Cast Iron, Type Hsci

For high-silicon cast iron material , conforming to ASTM A518/A518M , 
provide bell-and-spigot or beaded-end straight barrel, extra heavy, 
acid-resistant soil pipe containing not less than 14-1/2 percent silicon.  
For joint seals provide lead and acid-resistant packing.  Provide 
mechanical joint coupling constructed of AISI Type 304 corrosion-resistant 
steel with chloroprene resilient member that supports a 
tetrafluoroethylene liner.  Ensure the liner is the only material wetted 
by waste stream.  Tighten nut to a minimum of  12 newton-meter  9 foot-pounds .
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[ Provide vent-system materials,  1800 millimeter  6-feet  and higher, above 
the floor of Type PP or Type PVC with extra-heavy Type HSCI extensions 
through roof.

] 2.1.3   Polyethylene Drain, Waste, 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 si 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 st or y bui l di ngs,  consi der  t ype HSCI  or  Type BSG 
mai ns or  st acks.

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

For polyethylene material , provide products manufactured from polyethylene 
(PE) olefin resins in conformance with ASTM D2447 and ASME B16.12 .  Use 
Schedule 40, Type PE-2306, black, specifically suitable for joining by 
fusion of interfaces into a homogeneous mass at high temperatures.  Ensure 
threaded assemblies are molded.  No thread cutting is permitted.

Provide vent extensions through the roof of extra-heavy Type HSCI.

[ Selected drainage-system components may be manufactured from polypropylene 
(PP) materials, provided proposed means and methods of connection are 
recommended by the manufacturing source.

] 2.1.4   Polypropylene Drain, Waste, 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 si 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 st or y bui l di ngs,  consi der  Type HSCI  or  Type BSG 
f or  mai ns or  st acks.

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

For Polypropylene material , provide products manufactured from Type I - 
19509, black olefin resins conforming to ASTM D4101 and tested in 
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accordance with applicable provisions of ASTM D2447.  Comply with 
applicable provisions of ASME B16.12  for material dimensions and 
configurations.

Ensure pipe-wall thickness is Schedule 40 with minimum burst pressure when 
tested in accordance with ASTM D6927 for 60 to 90 seconds, as follows:

Size 
(millimeter)DN

40 50 80 100

Burst Pressure
(kilopascal)

4585 3800 3650 3100

Size (inches) 1-1/2 2 3 4

Burst Pressure
(pounds per square 
inch)

665 550 530 450

Provide only PP materials specifically suitable for joining interfaces 
into a homogeneous mass by fusion at high temperatures, with molded 
threaded assemblies.  No thread cutting is permitted.

Provide vent extensions through the roof of extra-heavy Type HSCI.

[ For selected drainage system components use products manufactured from PE 
materials when so specified.  Provide proposed means and methods of 
connection as recommended by the manufacturing source.

] 2.1.5   Polyvinylchloride Drain, Waste, 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 si 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 st or y 
bui l di ngs,  consi der  Type HSCI  or  Type BSG mai ns or  
stacks.

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

For polyvinylchloride material , provide materials manufactured from Type I 
normal impact resins in conformance with ASTM D2665 and ASME B16.12  for 
applicable dimensions.  Ensure materials are gray and specifically suited 
for joining socket interfaces into a homogeneous mass by solvent-cement 
welding.

Ensure all fittings are molded to produce, upon insertion of pipe, an 
interference fit at approximately 2/3 of the depth of the socket.  No 
thread cutting is permitted.

Provide vent extensions through the roof of extra-heavy type HSCI.
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2.1.6    Clorinated Polyvinylchloride Drain, Waste, 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 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 i n non- pr essur e use.   P- t r aps,  dr um 
t r aps,  cup si 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 st or y bui l di ngs,  consi der  Type HSCI  or  Type BSG 
mai ns or  st acks.

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

For clorinated polyvinylchloride material , provide materials manufactured 
from Type IV Grade 1 materials with a minimum cell classification of ASTM 
Cell Class 23447.  Ensure pipe and fittings conform to ASTM F2618.  Pipe 
is Schedule [40][80].  For solvent welded joints, ensure solvent conforms 
to ASTM F493.

PART 3   EXECUTION

3.1   INSTALLATION

Submit installation drawings  for chemical-waste drainage systems in 
accordance with the manufacturer's recommended instructions.

Install and test equipment in accordance with manufacturer's 
recommendations.

Install buried pipe in accordance with ASTM D2321 and ASTM F1668.

Submit test reports  consisting of system operation tests for 
chemical-waste drainage systems.

        -- End of Section --
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