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NOTE: This guide specification covers the

requi renents for general purpose plunbing systens

i ncl udi ng plunbing fixtures, equi pnent, and pi ping
which is | ocated within, on, under, and adjacent to
bui | di ngs. Pl unbi ng systemrequirenments nust
conformto Federal Standard FED- STD- 795, "Uniform
Federal Accessibility Standards (UFAS)," Americans
with Disabilities Act (ADA) Accessibility Guidelines
for Buildings and Facilities, and Departnent of

Def ense (DoD) adopted and approved Pl unmbi ng Code
(ICC 1PC) which is required by UFC 1-200-01

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

EE R I R R S I R R I R I R I R S R R R R O S R I R R R R R R R R R

NOTE: This guide specification covers genera

pur pose type plunbing systems. This specification
essentially inmplenents the requirements of the

I nternational Plunmbing Code (IPC). Equiprent
supports and connections, for either equipnent on
the ground or in the building, will conformto these

SECTION 22 00 00 Page 6



requi renents.

This section contains tailoring options for PIPING
FI XTURES, WATER HEATERS, PUMPS, PRESSURE PI Pl NG
COVWPRESSED Al R SYSTEM ARMY, Al R FORCE, NASA, and
NAVY.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The follow ng information shall be shown on
project drawings (Item®6 is tailored for NAVY):

1. Only drawi ngs (not specifications) shall

i ndi cate capacity, efficiency, dinmensions, details,
pl an view, sections, elevations, and | ocations of
fixtures and equi pment; space required to repl ace
strainers, filters, and for mmintenance of equipnent.

2. Show |l ocati on of wye strainer on building side of
wat er supply valve in each building; indicate we
strainer blowoff outlet with piping to adjacent
exterior wall hydrant. Note: This will clean the
strainer each tine the wall hydrant is used.

3. Show configuration, slope, and |ocation of each
pi pi ng system such as: above or below floors, above
or bel ow ceilings, above or bel ow roofs, above or

bel ow ground.

4. Show |l ocation of each sectionalizing valve in
each water system Sectionalizing valves should be
bal | val ves.

5. Show | ocati on of each sol enoi d-operated fl ush

val ve and sol enoi d-operated | avatory faucet on

proj ect draw ngs.

6. The following items will meet this specification:

Pl astic Bat htub/ Shower Units (Note: Sterling Mdel
No. OC- AP- TS- ADVANTAGE)

Pl astic Bathtubs (Note: Sterling Mdel No.
OC- 15- 60- ADVANTAGE)

Plastic Shower Stalls (Note: Sterling Mddel No.
V- 36- HG- VI KRELL- | mage)

Pl astic Bathtub Liners (Note: Anerican Bathtub
Liners, Inc.)

Plastic Bathtub Wall Surrounds (Note: Sterling
Model No. OC TWB)

Bat ht ubs (Note: Kohler Mdel No. K-519/K-520; and
El jer Model No. 012-1520/012-1525).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

Al

AHRI 1010

R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)

(2002) Sel f-Contained, Mechanically
Refrigerated Drinking-Water Cool ers

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 721.10.1/CSA 4.1 (2019) Gas Water Heaters Vol. |, Storage

Water Heaters with Input Ratings of 75,000
Btu Per Hour or Less

ANSI 721.10.3/CSA 4.3 (2019) Gas-Fired Water Heaters Vol . 111

Storage Water Heaters Wth Input Ratings
Above 75,000 Btu Per Hour, Circulating and
I nst ant aneous

ANSI Z21.22/CSA 4.4 (2015; R 2020) Relief Valves for Hot Water

Supply Systens

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs

Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2019) Energy Standard for Buil di ngs

ASHRAE 146

Except Low Ri se Residential Buildings

(2020) Method of Testing and Rating Poo
Heat er s
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

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

Al12.1.2

All12.6. 1M

Al12.6. 3
All12.6.4
All12.14.1

Al112.19. 1/ CSA B45. 2

Al112.19. 2/ CSA B45.1

Al112.19. 3/ CSA B45. 4

Al12.19.5

Al12.19. 17

Al12. 36. 2M

B1.20.1

B16. 3

B16. 4

B16. 5

B16. 12

B16. 15

B16. 18

B16. 21

(2012; R 2017; R 2022) Air Gps in
Pl unmbi ng Systens (For Plunmbing Fi xtures
and Wt er - Connect ed Receptors)

(1997; R 2017) Fl oor Affixed Supports for
O f-the-Floor Plunbing Fixtures for Public
Use

(2022) Fl oor Drains
(2022) Roof, Deck and Bal cony Drains
(2003; R 2017; R 2022) Backwater Valves

(2013) Enanel ed Cast Iron and Enanel ed
Steel Plunbing Fixtures

(2018; ERTA 2018) Standard for Vitreous
Chi na Plunbing Fi xtures and Hydraulic
Requi renents for Water C osets and Urinals

(2022) Stainless Steel Plunbing Fixtures

(2022) Flush Val ves and Spuds for Water
Closets, Uinals, and Tanks

(2010; R 2018; R 2023) Manufactured Safety
Vacuum Rel ease Systenms (SVRS) for

Resi dential and Conmercial Swi mi ng Pool,
Spa, Hot Tub, and Wadi ng Pool Suction
Syst ens

(2022) d eanouts

(2013; R 2018) Pipe Threads, General
Pur pose (I nch)

(2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2021) Gray Iron Threaded Fittings;
Cl asses 125 and 250

(2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2019) Cast Iron Threaded Drai nage Fittings

(2018) Cast Copper Alloy Threaded Fittings
Cl asses 125 and 250

(2021) Cast Copper Alloy Sol der Joint
Pressure Fittings

(2021) Nonnetallic Flat Gaskets for Pipe
Fl anges
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ASME B16. 22 (2021) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 23 (2021) Cast Copper Alloy Sol der Joint
Drai nage Fittings - DW

ASME B16. 24 (2022) Cast Copper Alloy Pipe Flanges,
Fl anged Fittings, and Val ves C asses 150,
300, 600, 900, 1500, and 2500

ASME B16. 29 (2022) Wought Copper and W ought Copper
Al'l oy Sol der-Joint Drainage Fittings - DW

ASME B16. 34 (2021) Vvalves - Flanged, Threaded and
Wl di ng End

ASME B16. 39 (2020) Standard for Malleable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

ASME B16. 50 (2021) Wought Copper and Copper All oy
Braze-Joint Pressure Fittings

ASME B16. 51 (2013) Copper and Copper All oy
Press- Connect Pressure Fittings

ASME B31.1 (2022) Power Piping

ASME B31.5 (2022) Refrigeration Piping and Heat

Transfer Conponents

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachnent s

ASME BPVC SEC |V (2017) BPVC Section IV-Rules for
Construction of Heating Boilers

ASME BPVC SEC | X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

ASME BPVC SEC VIII1 D1 (2019) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASME CSD- 1 (2021) Control and Safety Devices for
Automatically Fired Boilers

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001 (2021) Perfornmance Requirenents for
At mospheri c Type Vacuum Br eakers

ASSE 1003 (2020) Performance Requirenents for \Water
Pressure Reduci ng Val ves for Donestic
Water Distribution Systens - (ANS|
approved 2010)

ASSE 1010 (2021) Performance Requirenents for Water
Hamrer Arresters
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ASSE 1011 (2017) Performance Requirenents for Hose
Connecti on Vacuum Breakers

ASSE 1012 (2023) Performance Requirenents for
Backfl ow Preventer with an Internediate
At mospheri c Vent

ASSE 1013 (2021) Performance Requirenents for
Reduced Pressure Principle Backfl ow
Preventi on Assenblies

ASSE 1018 (2023) Performance Requirenents for Trap
Seal Primer Valves - Potable Water
Suppl i ed (ANSI Approved 2002

ASSE 1019 (2011; R 2016) Performance Requirenents
for Wall Hydrant with Backfl ow Protection
and Freeze Resistance

ASSE 1020 (2020) Performance Requirenents for
Pressure Vacuum Breaker Assenblies

ASSE 1037 (2015; R 2020) Perfornmance Requirenents
for Pressurized Flushing Devices for
Pl unmbi ng Fi xtures

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM 10084 (2017) Standard Met hods for the
Exami nation of WAter and Wast ewat er

AWM B300 (2018) Hypochlorites

AWM B301 (2018) Liquid Chlorine

AWM C203 (2020) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C606 (2022) G ooved and Shoul dered Joints

AWM C651 (2014) sStandard for Disinfecting Water
Mai ns

AWM C652 (2019) Disinfection of Water-Storage
Facilities

AWM C700 (2020) Col d-Water Meters - Displacenent
Type, Metal Alloy Main Case

AWM C701 (2019) Col d-Water Meters - Turbine Type
for Custoner Service

AWM D100 (2021) Wel ded Steel Tanks for Water Storage

AVERI CAN VEELDI NG SOCI ETY (AWB)
AWS A5. 8/ A5. 8M (2019) Specification for Filler Metals for

SECTION 22 00 00 Page 11



Brazi ng and Braze Wl di ng

AWS B2. 2/ B2. 2M (2016) Specification for Brazing Procedure
and Performance Qualification

ASSOCI ATI ON OF POCL & SPA PROFESSI ONALS ( APSP)

ANSI / APSP- 16 (2011) Standard Suction Fittings for Use
in Swimm ng Pool s, Wadi ng Pool s, Spas, and
Hot Tubs

ASTM | NTERNATI ONAL (ASTM

ASTM A47/ AATM (1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

ASTM A53/ A53M (2022) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM A74 (2021) Standard Specification for Cast
Iron Soil Pipe and Fittings

ASTM A105/ A105M (2021) Standard Specification for Carbon
Steel Forgings for Piping Applications

ASTM A183 (2014; R 2020) Standard Specification for
Carbon Steel Track Bolts and Nuts

ASTM A193/ A193M (2023) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
Material s for Hi gh-Tenperature Service and
O her Special Purpose Applications

ASTM A515/ A515M (2017; R2022) Standard Specification for
Pressure Vessel Plates, Carbon Steel, for
I nt ernedi at e- and Hi gher-Tenperature
Service

ASTM A516/ A516M (2017) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Mderate-
and Lower - Tenperature Service

ASTM A518/ A518M (1999; R 2022) Standard Specification for
Corrosion-Resistant High-Silicon Iron
Casti ngs

ASTM A536 (1984; R 2019; E 2019) Standard

Specification for Ductile Iron Castings

ASTM A733 (2016; R 2022) Standard Specification for
Wl ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe N pples

ASTM A888 (2023) Standard Specification for Hubl ess
Cast lron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Appli cations

SECTION 22 00 00 Page 12



ASTM B32

ASTM B42

ASTM B43

ASTM B75/ B75M

ASTM B88

ASTM B88M

ASTM B111/ B111M

ASTM B117

ASTM B152/ B152M

ASTM B306

ASTM B370

ASTM B584

ASTM B813

ASTM B828

ASTM C564

ASTM C920

ASTM C1053

ASTM D638

(2020) Standard Specification for Sol der
Met al

(2020) Standard Specification for Seanl ess
Copper Pi pe, Standard Sizes

(2020) Standard Specification for Seanl ess
Red Brass Pipe, Standard Sizes

(2020) Standard Specification for Seanl ess
Copper Tube

(2022) Standard Specification for Seanl ess
Copper Water Tube

(2020) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(2018) Standard Specification for Copper
and Copper-All oy Seanl ess Condenser Tubes
and Ferrul e Stock

(2019) Standard Practice for Qperating
Salt Spray (Fog) Apparatus

(2019) Standard Specification for Copper
Sheet, Strip, Plate, and Rolled Bar

(2020) Standard Specification for Copper
Dr ai nage Tube (DW)

(2022) Standard Specification for Copper
Sheet and Strip for Building Construction

(2022) Standard Specification for Copper
Al oy Sand Castings for General
Appl i cations

(2016) Standard Specification for Liquid
and Paste Fluxes for Sol dering of Copper
and Copper All oy Tube

(2023) Standard Practice for Making
Capillary Joints by Sol deri ng of Copper
and Copper Alloy Tube and Fittings

(2020a) Standard Specification for Rubber
Gaskets for Cast Iron Soil Pipe and
Fittings

(2018) Standard Specification for
El astoneric Joint Seal ants

(2000; R 2010) Standard Specification for
Borosilicate 3 ass Pipe and Fittings for
Drain, Waste, and Vent (DW/) Applications

(2014) Standard Test Method for Tensile
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D1004

D1248

D1785

D2000

D2235

D2239

D2241

D2464

D2466

D2467

D2564

D2657

D2661

D2665

D2672

Properties of Plastics

(2013) Initial Tear Resistance of Plastic
Fil m and Sheeting

(2016) Standard Specification for
Pol yet hyl ene Pl astics Extrusion Materials
for Wre and Cabl e

(2015; E 2018) Standard Specification for
Pol y(Vinyl Chloride) (PVC, Plastic Pipe,
Schedul es 40, 80, and 120

(2018) Standard Cl assification Systemfor
Rubber Products in Autonotive Applications

(2004; R 2016) Standard Specification for
Sol vent Cenent for

Acrylonitril e-Butadi ene-Styrene (ABS)

Pl astic Pipe and Fittings

(2012) Standard Specification for
Pol yet hyl ene (PE) Plastic Pipe (SIDRPR)
Based on Controlled |nside D aneter

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC Pressure-Rated
Pi pe (SDR Seri es)

(2015) Standard Specification for Threaded
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedul e 80

(2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedul e 40

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 80

(2020) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVQO
Pl astic Piping Systens

(2007; R 2015) Heat Fusion Joining
Pol yol efin Pipe and Fittings

(2014; E 2018) Standard Specification for
Acrylonitril e-Butadi ene-Styrene (ABS)
Schedul e 40, Plastic Drain, Waste, and
Vent Pipe and Fittings

(2014) Standard Specification for
Pol y(Vinyl Chloride) (PVC Plastic Drain,
Waste, and Vent Pipe and Fittings

(2014) Joints for I PS PVC Pi pe Using
Sol vent Cenent
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ASTM D2683 (2020) Standard Specification for
Socket - Type Pol yethyl ene Fittings for
Qut side Dianeter-Controlled Pol yethyl ene
Pi pe and Tubi ng

ASTM D2737 (2012a) Pol yet hyl ene (PE) Plastic Tubing

ASTM D2822/ D2822M (2005; R 2011; E 2011) Standard
Speci fication for Asphalt Roof Cenent,
Asbest os- Cont ai ni ng

ASTM D2846/ D2846M (2019) Standard Specification for
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Pl astic Hot- and Col d-Water Distribution
Syst ens

ASTM D2855 (2015) Standard Practice for Making
Sol vent - Cenment ed Joints with Poly(Vinyl
Chloride) (PVC Pipe and Fittings

ASTM D2996 (2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D3035 (2015) Pol yethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Di amet er

ASTM D3122 (1995; R 2009) Sol vent Cenents for
Styrene- Rubber (SR) Plastic Pipe and
Fittings

ASTM D3138 (2004; R 2016) Standard Specification for

Sol vent Cenents for Transition Joints
Bet ween Acrylonitril e-Butadi ene-Styrene
(ABS) and Pol y(Vinyl Chloride) (PVC
Non- Pressure Pi pi ng Conmponents

ASTM D3139 (2019) Joints for Plastic Pressure Pipes
Using Fl exi ble El astoneric Seal s

ASTM D3212 (2020) Standard Specification for Joints
for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astoneric Seal s

ASTM D3261 (2016) Standard Specification for Butt
Heat Fusi on Pol yethyl ene (PE) Plastic
Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

ASTM D3311 (2017) Standard Specification for Drain,
Waste, and Vent (DW) Plastic Fittings
Patterns

ASTM D4101 (2017) Standard C assification System and

Basis for Specification for Polypropyl ene
Injection and Extrusion Materials
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D4551

El

E96/ E96M

F409

F437

F438

F439

FA441/ FA41M

F442/ FA42M

Fa477

F493

F628

F877

F891

(2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed Wat er - Cont ai nnent
Menbr ane

(2014) Standard Specification for ASTM
Li quid-in-d ass Thernoneters

(2022a; E 2023) Standard Test Methods for
Gravinmetric Determ nation of Water Vapor
Transm ssion Rate of Materials

(2022) Standard Specification for
Ther nopl asti c Accessi bl e and Repl aceabl e
Pl astic Tube and Tubul ar Fittings

(2021) Standard Specification for Threaded
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Plastic Pipe Fittings, Schedule 80

(2017) Standard Specification for
Socket - Type Chl orinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(2019) Standard Specification for
Chlorinated Pol y(Vinyl Chloride) (CPVQ
Plastic Pipe Fittings, Schedule 80

(2023) Standard Specification for
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Pl astic Pipe, Schedules 40 and 80

(2023) Standard Specification for
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Pl astic Pipe (SDR-PR)

(2014; R 2021) Standard Specification for
El astomeric Seal s (Gaskets) for Joining
Pl astic Pipe

(2022) Standard Specification for Sol vent
Cenents for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe and Fittings

(2023) Standard Specification for
Acrylonitril e-Butadi ene-Styrene (ABS)
Schedul e 40 Plastic Drain, Waste, and Vent
Pipe with a Cellular Core

(2023) Standard Specification for
Crosslinked Pol yethyl ene (PEX) Plastic
Hot - and Col d-Water Distribution Systens

(2023) Standard Specification for
Coextruded Poly (Vinyl Chloride) (PVQ
Plastic Pipe with a Cellular Core
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ASTM F1290 (2019) Standard Practice for Electrofusion
Joi ning Polyolefin Pipe and Fittings

ASTM F1760 (2016; R 2020) Standard Specification for
Coextruded Pol y(Vinyl Chloride) (PVQ
Non- Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

ASTM F2387 (2021) Standard Specification for
Manuf act ured Safety Vacuum Rel ease Systens
(SVRS) for Swimm ng Pools, Spas, and Hot

Tubs

ASTM F2389 (2023) Standard Specification for
Pressure-rated Pol ypropyl ene (PP) Piping
Syst ens

CAST |RON SO L PIPE | NSTI TUTE (Cl SPI)
Cl SPI 301 (2018) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Wast e, and Vent Piping Applications
Cl sPl 310 (2012) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications
COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA A4015 (2016; 14/17) Copper Tube Handbook
CSA GROUP (CsA)

CSA B45.5-17/1 APMO 7124 (2017; Errata 2017; Errata 2018) Plastic
Pl unmbi ng Fi xtures

| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI CI ALS

(1 APMO)
| APMO PS 117 (2005b) Press Type O Plain End Rub
Gasketed W Nail CU & CU Alloy Fittings 4
Install On CU Tubing
I APMO UPC (2003) Uni form Pl unbi ng Code
| APMO Z124. 8 (1990) Plastic Bathtub Liners

| NTERNATI ONAL CODE COUNCI L (1 CC)

| CC A117.1 (2017) Standard And Commentary Accessi bl e
and Usabl e Buildings and Facilities

ICC I PC (2024) International Plunbing Code
| NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON (| SEA)

ANSI /| SEA 7358.1 (2014; R 2020) American National Standard
for Emergency Eyewash and Shower Equi pnent
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 25 (2018) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 44 (2019) Steel Pipeline Flanges

MBS SP- 58 (2018) Pi pe Hangers and Supports -

Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP- 67 (2022) Butterfly Valves

MBS SP-70 (2011) Gay Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (2018) Gray Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

MBS SP-72 (2010a) Ball Valves with Flanged or
Butt-Wel ding Ends for CGeneral Service

MBS SP-78 (2011) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

M5S SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 83 (2014) d ass 3000 Steel Pipe Unions Socket
Wel di ng and Thr eaded

M5S SP- 85 (2011) Gay Iron dobe & Angle Val ves
Fl anged and Threaded Ends

MBS SP-110 (2010) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

NACE | NTERNATI ONAL ( NACE)

NACE SP0169 (2013) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NENMA 250 (2020) Encl osures for Electrical Equi prent
(1000 Vol ts Maxi mun

NEVA MG 1 (2021) Mdtors and Generators

NEVA MG 11 (1977; R 2012) Energy Managenent Cuide for

Sel ection and Use of Single Phase Mtors
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 31 (2020; TIA 23-1) Standard for the
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Installation of G I-Burning Equi prent
NFPA 54 (2024) National Fuel Gas Code

NFPA 90A (2024) Standard for the Installation of
Air Conditioning and Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 372 (2016) Drinking Water System Conponents -
Lead Content

NSF/ ANSI 14 (2022) Plastics Piping System Conponents
and Rel ated Materials

NSF/ ANSI 61 (2022) Drinking Water System Conponents -
Health Effects

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

PPFA Fire Man (2016) Firestopping: Plastic Pipe in Fire
Resi stive Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)
PDI G 101 (2010) Testing and Rating Procedure for
Hydro Mechani cal Grease Interceptors with
Appendi x of Installation and Maintenance
PDI VWH 201 (2010) Water Hanmmer Arresters Standard
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J1508 (2023) Hose d anp Specifications
U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fici ency Labeling System ( FEMP)

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)
EPA SM 9223 (2004) Enzynme Substrate Coliform Test
PL 93-523 (1974; A 1999) Safe Drinking Water Act

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conservation Program for Consuner
Pr oduct s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conponents of Coati ngs
40 CFR 141. 80 Nati onal Primary Drinking Water

Regul ati ons; Control of Lead and Copper;
CGeneral Requirenents
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UNDERWRI TERS LABORATORI ES (UL)

UL 174 (2004; Reprint GCct 2023) UL Standard for
Saf ety Household El ectric Storage Tank
Water Heaters

UL 430 (2015; Reprint Sep 2021) UL Standard for
Saf ety Waste Disposers

UL 499 (2014; Reprint May 2023) UL Standard for
Safety Electric Heating Appliances

UL 732 (2023) UL Standard for Safety O l-Fired
St orage Tank Water Heaters

UL 1951 (2011; Reprint Jun 2020) UL Standard for
Safety Electric Plunmbing Accessories

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
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[

]

classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Use SD-02 for specialty itens or non everyday

type systens.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

SD- 02 Shop Drawi ngs
Plumbing System; G, [ 1]

Detail drawi ngs consisting of schedul es, performance charts,
i nstructions, diagranms, and other information to illustrate the
requi renents and operations of systens that are not covered by the
Pl umbi ng Code. Detail drawi ngs for the conplete plunbing system
i ncl udi ng pi ping |layouts and | ocations of connections; dimensions
for roughing-in, foundation, and support points; schematic
di agrams and wiring diagranms or connection and interconnection

di agrams. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. Were piping and equi pment are to be
supported other than as indicated, details shall include |oadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scale.

SD- 03 Product Data

R R R R R I R R R R R I R R I R I R R I R R R R I R I R I O O

NOTE: The following two submittals are tailored for
Pl PI NG and NAVY

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Recycl ed Content for Steel Pipe; S

Recycl ed Content for Cast Iron Pipe; S

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: The following three submttals are tail ored
for PIPING

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

Backfl ow Prevention Assenblies; G, | 11
Shower Faucets; ¢, | 11
Swi mmi ng Pool [and Spa ]Suction Fittings; ¢, [ 1]

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: The followi ng submittal is tailored for ARW
and Fl XTURES.

R R I R I R I R R I R R R I R R I R I R R I R R R R R R R I R O O

Wat er Sense Label for Lavatory Faucet; S

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: The followi ng submittals are tailored for
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FI XTURES.

R R I R R I R R I R R R R R I R I R I R R R R I R R I R O O

Fi xtures

List of installed fixtures with manufacturer, nodel, and fl ow
rate.

Fl ush Val ve Water C osets

\Wat er Sense Label for Flush Valve Water Closet; S
Fl ush Valve Urinals

\Wat er Sense Label for Urinal; S

Fl ush Tank Water C osets

Wat er Sense Label for Flush Tank Water Closet; S
Wal | Hung Lavatories

Countertop Lavatories

Ki tchen Sinks

Servi ce Sinks

Drinki ng-Water Coolers; ¢, [ 1]

Energy Star Label for Electric Water Cooler; S
Energy Star Label for Weelchair Electric Water Cooler; S

Wat er Sense Label for Showerhead; S

R R I R R I R R I I R R R R R R I R R I R R R R R I R R I O

NOTE: The following three submittals are tail ored
for NAVY and FI XTURES.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Pl asti c Bat ht ubs
Pl astic Shower Stalls
Pl asti c Bat htub Liners

Pl astic Bathtub Wall Surrounds

R R R I R I R I R R I R R R I R R I R I R R I R R R R I R R I R R O

NOTE: The following three submittals are tail ored
for WATER HEATERS.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Water Heaters; C[, | 11
Energy Star Label for Gas Storage Water Heater; S

Energy Star Label for Gas Instantaneous Water Heater; S
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R R I R R I R R I R R R R R I R I R I R R R R I R R I R O O

NOTE: The followi ng subnmittal is tailored for PUWPS.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Pumps; C[, [ ]]
Pool Water Punp Safety Vacuum Rel ease System; C[, | 11
Wl di ng

A copy of qualified procedures and a |ist of nanes and
identification symbols of qualified welders and wel di ng operators.

Vi brati on- Absor bi ng Features; ¢, | 11

Details of vibration-absorbing features, including arrangenent,
foundation plan, dinensions and specifications.

Pl unmbi ng System

Di agrams, instructions, and other sheets proposed for posting.
Manuf acturer's recommendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD- 06 Test Reports
Tests, Flushing and Disinfection

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests perfornmed to prove
conpliance with the specified perfornance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

R R R I R I R I R R I R R R I R I I R I R R I I R R R I R I R O O

NOTE: The following subnmittal is tailored for
Pl Pl NG

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Test of Backflow Prevention Assenblies; C[, | 11.

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by
the state to performsuch tests. |If no state requirenent exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
perform ng as intended. The Contractor shall provide witten
docunment ation of the tests perfornmed and signed by the individua
performng the tests.

SD-07 Certificates
Mat eri al s and Equi prent
Where equi pnent is specified to conformto requirenents of the

ASME Boil er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.
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1

Bolts

Witten certification by the bolt nmanufacturer that the bolts
furni shed comply with the specified requirenents.

SD- 10 Operation and Maintenance Data
Pl unbi ng System;, ¢, [ 11

Subnmit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

3 STANDARD PRODUCTS

Specified materials and equi prent shall be standard products of a

manuf acturer regularly engaged in the manufacture of such products.
Speci fi ed equi pnent shall essentially duplicate equipnment that has
perfornmed satisfactorily at |least two years prior to bid opening.

Standard products shall have been in satisfactory commercial or industria
use for 2 years prior to bid opening. The 2-year use shall include
applications of equiprment and materials under simlar circunstances and of
simlar size. The product shall have been for sale on the conmercia

mar ket through advertisenments, nmanufacturers' catal ogs, or brochures
during the 2 year period.

. 3.1 Alternative Qualifications

Products having |l ess than a two-year field service record will be
acceptable if a certified record of satisfactory field operation for not
| ess than 6000 hours, exclusive of the nanufacturer's factory or

| aboratory tests, can be shown.

. 3.2 Servi ce Support

The equi pnent itens shall be supported by service organizations. Subnit a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
service organi zati ons shall be reasonably convenient to the equi prent
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

.3.3 Manuf acturer's Namepl ate

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

.3.4 Modi fi cati on of References

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction", or words of
simlar nmeaning, to nmean the Contracting Oficer

.3.4.1 Definitions

For the International Code Council (ICC) Codes referenced in the contract
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1

1

docunents, advisory provisions shall be considered nandatory, the word
"shoul d* shall be interpreted as "shall." Reference to the "code
official" shall be interpreted to mean the "Contracting Oficer." For
Navy owned property, references to the "owner" shall be interpreted to
nmean the "Contracting Officer." For |leased facilities, references to the
"owner" shall be interpreted to nmean the "lessor." References to the
"permt holder" shall be interpreted to nean the "Contractor."

.3.4.2 Admi ni strative Interpretations

For I CC Codes referenced in the contract documents, the provisions of
Chapter 1, "Administrator," do not apply. These adm nistrative

requi renents are covered by the applicable Federal Acquisition Regul ations
(FAR) included in this contract and by the authority granted to the
Oficer in Charge of Construction to administer the construction of this
project. References in the ICC Codes to sections of Chapter 1, shall be
appl i ed appropriately by the Contracting O ficer as authorized by his

adm ni strative cogni zance and the FAR

.4 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect equi pment and materials to prevent damage

before and during installation in accordance with the manufacturer's

recomendati ons, and as approved by the Contracting Oficer. Replace
danmaged or defective itens.

5 PERFORMANCE REQUI REMENTS

5.1 Vel di ng

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: The designer will indicate welding
requi renents on the project drawi ngs. Normally,
del ete the second bracketed statenent. |f the need

exists for nmore stringent requirenents for
wel dnents, delete the first bracketed statenment and
t he wel di ng submittal

The foll owi ng paragraph contains tailoring for
Pl PI NG ARMY, and NASA.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Piping shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASVME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators
qualified by another enployer, may be accepted as permtted by ASME B31. 1.
The Contracting O ficer shall be notified 24 hours in advance of tests,
and the tests shall be perforned at the work site if practicable. Wl ders
or wel ding operators shall apply their assigned synbols near each wel d
they make as a permanent record. Structural nenmbers shall be welded in
accordance with Section 05 05 23.16 STRUCTURAL WELDI NG ] [Wel ding and
nondestructive testing procedures are specified in Section 40 05 13.96
VELDI NG PROCESS PIPING ] Structural nenmbers shall be welded in accordance
with Section 05 05 23.16 STRUCTURAL VELDI NG

5.2 Cat hodi ¢ Protection and Pipe Joint Bondi ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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1

NOTE: The foll owi ng paragraph contains tailoring
for ARMY, NAVY, and NASA

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Cat hodi c protection and pipe joint bonding systems shall be in accordance
with [Section 26 42 13 GALVAN C (SACRI FI Cl AL) ANODE CATHODI C PROTECTI ON
(GACP) SYSTEM [ and ][Section 26 42 17 | MPRESSED CURRENT CATHODI C
PROTECTI ON (I CCP) SYSTEM [ Section 26 42 13 GALVAN C (SACRI FI Cl AL) ANOCDE
CATHODI C PROTECTI ON (GACP) SYSTEM [ and ][ Section 26 42 17 | MPRESSED
CURRENT CATHODI C PROTECTI ON (| CCP) SYSTEM Section 26 42 13 GALVAN C
(SACRI FI Cl AL) ANODE CATHODI C PROTECTI ON ( GACP) SYSTEM and Section 26 42 17
| MPRESSED CURRENT CATHODI C PROTECTI ON (| CCP) SYSTEN

.6 REGULATORY REQUI REMENTS

Unl ess ot herwi se required herein, plunmbing work shall be in accordance
with | CC | PC

T PRQIECT/ SI TE CONDI Tl ONS

The Contractor shall become famliar with details of the work, verify
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

. 8 I NSTRUCTI ON TO GOVERNVENT PERSONNEL

VWhen specified in other sections, furnish the services of conpetent
instructors to give full instruction to the designated Government
personnel in the adjustnent, operation, and mai ntenance, including
pertinent safety requirenents, of the specified equi pment or system
Instructors shall be thoroughly famliar with all parts of the
installation and shall be trained in operating theory as well as practica
operation and mai nt enance worKk.

Instruction shall be given during the first regular work week after the
equi pnment or system has been accepted and turned over to the Governnent
for regular operation. The nunber of nan-days (8 hours per day) of

i nstruction furnished shall be as specified in the individual section
VWhen nore than 4 man-days of instruction are specified, use approximtely
hal f of the time for classroominstruction. Use other tine for
instruction with the equi pnent or system

When significant changes or nodifications in the equiprment or systemare
made under the terns of the contract, provide additional instruction to
acquai nt the operating personnel with the changes or nodifications.

9 ACCESSI BI LI TY OF EQUI PMENT

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: The follow ng requirenent is intended to
solicit the installer's help in the prudent |ocation
of equi prent when he has sone control over

| ocations. However, designer's should not rely on
it at all since enforcing this requirenment in the
field would be difficult. Therefore, the system
desi gner needs to |layout and indicate the |ocations
of equi pment, control devices, and access doors so
that nost of the accessibility questions are

resol ved i nexpensively during design
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Install all work so that parts requiring periodic inspection, operation
mai nt enance, and repair are readily accessible. Install conceal ed val ves,
expansion joints, controls, danpers, and equi pnent requiring access, in

| ocations freely accessible through access doors.

PART 2 PRODUCTS

2.1 MATERI ALS

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Sorme materials listed are superior to others
for specific requirements. Therefore, infornmation
shoul d be obtained fromthe using service for any
speci al requirements before selection of material is
made. The type of tubing or pipe required will be
as determ ned by |ocal experience. 1In the absence
of actual experience with water characteristics, the
sel ection of materials for pipe, tubing, and tanks
wi Il be nmade by reference to the classification of
water into categories as listed in UFC 3-420-01

"Pl unbi ng Systens", Appendix A for Arny projects
only.

Preference shall be given to the following materials
for waste pipe: 100 percent recycled content cast
iron, mninmm?25 percent recycled content PVC, and
ABS drain pipe. Preference shall be given, in this
order, to the following materials for supply pipe:
copper, gal vani zed steel, polyethylene pipe,

pol ypropyl ene, and PVC.

This specification allows drainage systens up to 375
mr 15 inch dianeter only; designer will ensure the
availability of materials when drainage |ine exceeds
375 mr 15 inch dianeter.

Add wor king pressure ratings for plastic pipe after
material description in Table I.

Pl astic traps used in DW plunbing should be sane
materi al as the plunbing.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R
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NOTE: Nonpressure pipe is an EPA designated product
for recycled content. Use materials with recycled
content where appropriate for use. Designer nust
verify suitability, availability within the region,
cost effectiveness and adequate conpetition before
speci fying product recycled content requirenments. A
resource that can be used to identify products wth
recycled content is the "Conprehensive Procurenent
Gui delines (CPG" page within the EPA's website at
http://ww. epa. gov. Oher products with recycled
content are al so acceptabl e when neeting al

requi renents of this specification.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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NOTE: The follow ng paragraph contains tailoring
for PIPING and NAVY

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Materials for various services shall be in accordance with TABLES | and 11
Cenent pipe shall contain recycled content as specified in Section
03 30 00 CAST-I N PLACE CONCRETE. Steel pipe shall contain a m ni mum of 25
percent recycled content, with a m nimum of 16 percent post-consuner
recycled content. Provide data identifying percentage of recycled content
for steel pipe. Pipe schedules shall be sel ected based on service
requirenents. Pipe fittings shall be conpatible with the applicable pipe
materials. Plastic pipe, fittings, and solvent cenent shall neet
NSF/ ANSI 14 and shall be NSF listed for the service intended. Plastic
pi pe, fittings, and solvent cenment used for potable hot and cold water
service shall bear the NSF seal "NSF-PW" Pol ypropyl ene pipe and fittings
shal | conformto dinensional requirenents of Schedul e 40, Iron Pipe size
and shall conply with NSF/ ANSI 14, NSF/ ANSI 61 and ASTM F2389
Pol ypropyl ene piping that will be exposed to UV light shall be provided
with a Factory applied UV resistant coating. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnent containing a
wei ght ed average of greater than 0.25 percent |ead shall not be used in
any potable water systemintended for human consunption, and shall be
certified in accordance with NSF/ ANSI 61, Annex G or NSF 372. In line
devi ces such as water neters, building valves, check valves, neter stops,
val ves, fittings and back fl ow preventers shall conply with PL 93-523 and
NSF/ ANSI 61, Section 8. End point devices such as drinking water
fountains, lavatory faucets, kitchen and bar faucets, residential ice
makers, supply stops and end point control valves used to di spense water
for drinking rmust neet the requirenments of NSF/ ANSI 61, Section 9.
Hubl ess cast-iron soil pipe shall not be installed underground, under
concrete floor slabs, or in crawl spaces bel ow kitchen floors. [Cast-iron
pi pe shall contain a mnimum of 95 percent recycled content. Provide data
i dentifying percentage of recycled content for cast iron pipe.] Plastic
pi pe shall not be installed in air plenuns. Plastic pipe shall not be
installed in a pressure piping systemin buildings greater than three
stories including any basenent |evels.

101 Pi pe Joint Materials

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

NOTE: The foll owi ng paragraphs are tailored for
Pl PI NG

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used
underground. Sol der containing | ead shall not be used with copper pipe.
Cast iron soil pipe and fittings shall be marked with the collective
trademark of the Cast Iron Soil Institute. Joints and gasket materials
shall conformto the follow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A74,
AWM C606. For hubless type: CISPI 310

b. Coupling for Steel Pipe: AW C606.

c. Couplings for Gooved Pipe: [ Ductile Iron ASTM A536 (G ade 65-45-12)]
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[ Mal | eabl e Iron ASTM A47/ A47N, Grade 32510].[ Copper ASTM A536].

d. Flange Gaskets: Caskets shall be nade of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 mr 1/16 inch
thick, and contain Aranmid fibers bonded with Styrene Butadi ene Rubber
(SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be the full face
or self centering flat ring type. Gaskets used for hydrocarbon
servi ce shall be bonded with NBR

e. Brazing Material: Brazing material shall conformto AWS A5. 8/ A5. 8\,
BCuP- 5.

f. Brazing Flux: Flux shall be in paste or liquid formappropriate for
use with brazing material. Flux shall be as follows: |ead-free; have
a 100 percent flushable residue; contain slightly acidic reagents;
contai n potassium borides; and contain fluorides.

g. Solder Material: Solder netal shall conformto ASTM B32.

h. Solder Flux: Flux shall be liquid form non-corrosive, and conformto
ASTM B813, Standard Test 1.

ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I
NOTE: Low corrosion flux for copper pipe can help
reduce potentially toxic releases from sol dered
copper pi pe.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

i. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic Pipe.

j. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and spi got
type and hubl ess type): ASTM C564.

k. Rubber Gaskets for G ooved Pipe: ASTM D2000, maximum tenperature 110
degrees C 230 degrees F.

|. Flexible Elastoneric Seals: ASTM D3139, ASTM D3212 or ASTM F477.

m Bolts and Nuts for G ooved Pipe Couplings: Heat-treated carbon steel,
ASTM A183.

n. Solvent Cenent for Transition Joints between ABS and PVC Nonpressure
Pi pi ng Conponents: ASTM D3138.

0. Plastic Solvent Cenent for ABS Plastic Pipe: ASTM D2235.

p. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D2564 and ASTM D2855.
g. Plastic Solvent Cenent for CPVC Plastic Pipe: ASTM F493.

r. Flanged fittings including, but not limted to, flanges, bolts, nuts
and bolt patterns shall be in accordance with ASME B16.5 class 150 and
shal | have the manufacturer's trademark affixed in accordance with
MSS SP-25. Flange nmaterial shall conformto ASTM A105/ A105N. Blind
flange material shall conformto ASTM A516/ A516lN col d service and
ASTM A515/ A515N for hot service. Bolts shall be high strength or
internediate strength with material conformng to ASTM A193/ A193M.
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S.

Pl astic Sol vent Cenent for Styrene Rubber Plastic Pipe: ASTM D3122.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: For Navy, Marine Corps, and Arny projects,
coordinate with the user on the use of press
fittings for copper pipe and tube.

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

V.

1.

2

Press fittings for Copper Pipe and Tube: Copper press fittings shall
conformto the material and sizing requirenments of ASME B16.51 and
performance criteria of 1APMO PS 117. Sealing elenents for copper
press fittings shall be EPDM FKM or HNBR  Sealing el enents shall be
factory installed or an alternative supplied fitting nmanufacturer.
Seal i ng el enent shall be selected based on nanufacturer's approved
application guidelines.

Copper tubing shall conformto ASTM B88N ASTM B88, Type K, L or M
Heat-fusion joints for polypropylene piping: ASTM F2389.

M scel | aneous Material s

M scel | aneous materials shall conformto the follow ng:

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: For jobs at Newport, R |. use diaphragmtype
only.

The following list contains tailoring: lItems a., h.,
i., and j. are tailored for PIPING Itens e., f.,
and g. are tailored for FIXTURES.
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a.

Water Hammer Arrester: PDI VWH 201.[ Water hammer arrester shall be
[di aphragm[ or ][piston] type.]

Copper, Sheet and Strip for Building Construction: ASTM B370.

Asphal t Roof Cenent: ASTM D2822/ D2822M.

Hose Cl anps: SAE J1508.

Supports for O f-The-Fl oor Plunbing Fixtures: ASME A112.6.1MN.
Metallic Cleanouts: ASME Al12. 36. 2.

Pl unmbi ng Fi xture Setting Conmpound: A preforned flexible ring seal

nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germnicide and provide watertight,

gasti ght, odorproof and verm nproof properties.

Coal - Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.

Hypochl orites: AWM B300.
Liquid Chlorine: AWM B301.

Gauges - Pressure and Vacuum Indicating Dial Type - Elastic El enent:
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2.

2.

1

3

ASME B
Ther no

Pi pe

40. 100.

meters: ASTM ELl. Mercury shall not be used in thernoneters.

| nsul ation Materi al

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

NOTE: The foll owi ng paragraph is tailored for
Pl PI NG
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I nsul ati on shal

FOR MECHANI CAL SYSTEMS

2

Pl PE HANGERS, | NSERTS, AND SUPPORTS

be as specified in Section 23 07 00 THERMAL | NSULATI ON

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The foll owi ng paragraph is tailored for
Pl PI NG,

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

Pi pe hangers, inserts, and supports shall conformto MSS SP-58.

3

VALVES
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NOTE: The following list contains tailoring: Itens
a. and b. are tailored for FIXTURES; Itemc. is
tailored for WATER HEATERS; and Itemd. and the

par agraph bell ow contain tailoring for PlIPING

Drawi ngs will indicate equipnent isolation, branch,
and sectionalizing valves for water systenms. Valves
wi Il be provided so that system maintenance can be

performed wi thout conplete system shutdown. In
general , valves should be provided in the foll ow ng
| ocati ons:

a. FEach branch serving a group of fixtures.
b. Each riser serving a group of fixtures.
c. Isolation valves will be provided on the supply

and di scharge of booster and circul ating punps and
on all water heaters.

d. In nonfreezing climtes, wall faucets will be
installed on outside walls and | awmn faucets in
par ki ng, garden, and |awn areas. 1In freezing

climates, freezeproof wall hydrants will be
installed on outside walls and yard hydrants in
par ki ng, garden, and | awn areas. Indicate on the
drawi ngs height of hydrants and faucets above
fini shed grade.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Val ves shall be provided on supplies to equi pnent and fi xtures.

Val ves 65

nmr 2-1/2 inches and smaller shall be bronze with threaded bodies for pipe

and sol der-type connections for tubing.
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shal | have flanged iron bodies and bronze trim Pressure ratings shall be
based upon the application. G ooved end valves nmay be provided if the
manuf acturer certifies that the valves neet the performance requirenents
of applicable MSS standard. Valves shall conformto the foll ow ng

st andar ds:

Description St andard
Butterfly Val ves MBS SP-67
Cast-lron Gate Val ves, Fl anged and MBS SP-70

Thr eaded Ends

Cast-lron Swing Check Val ves, Flanged and |M5S SP-71
Thr eaded Ends

Bal | Valves with Flanged Butt-Wl ding MBS SP-72
Ends for Ceneral Service

Bal | Val ves Threaded, Socket-Wel di ng, MBS SP-110
Sol der Joint, Grooved and Fl ared Ends

Cast-lron Plug Val ves, Flanged and MBS SP-78
Thr eaded Ends

Bronze Gate, d obe, Angle, and Check MBS SP- 80
Val ves

St eel Val ves, Socket Wl ding and Threaded |ASME B16. 34
Ends

Cast-lron d obe and Angl e Val ves, Flanged |M5S SP-85
and Threaded Ends

Backwat er Val ves ASME A112.14.1

Vacuum Rel i ef Val ves ANSI Z21.22/CSA 4.4

WAt er Pressure Reducing Val ves ASSE 1003

WAt er Heater Drain Val ves ASME BPVC SEC IV, Part HLW810:

Requi renents for Potable-Water Heaters
Bottom Drai n Val ve

Trap Seal Prinmer Valves ASSE 1018
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Tenperature and Pressure Relief Valves ANSI Z21.22/CSA 4.4
for Hot Water Supply Systens

Tenperature and Pressure Relief Valves ASME CSD- 1
for Automatically Fired Hot Water Boilers |Safety Code No., Part CW Article 5

2.3.1 Backwat er Val ves

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

NOTE: The followi ng paragraph is tailored for
Pl PI NG
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Backwat er val ves shall be either separate fromthe floor drain or a
conbination floor drain, P-trap, and backwater valve, as shown. Valves
shal | have cast-iron bodies with cleanouts |arge enough to pernt renoval
of interior parts. Valves shall be of the flap type, hinged or pivoted,
wi th revol ving disks. Hinge pivots, disks, and seats shall be nonferrous
nmetal . Disks shall be slightly open in a no-flow no-backwater condition

Cl eanouts shall extend to finished floor and be fitted with threaded
count er sunk pl ugs.

2.3.2 Wal | Faucets
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NOTE: The followi ng paragraph is tailored for
Pl PI NG
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Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20
mr 3/4 inch male inlet threads, hexagon shoul der, and 20 nm 3/4 inch hose
connection. Faucet handle shall be securely attached to stem

2.3.3 Wal | Hydrants (Frostproof)

2.
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NOTE: In locations where the design tenp is 32

degrees F O degrees C or |ess provide Freezeproof
wi || hydrants.

EE R R R S I R R I R I R I R S R R R R R O S R R I R R R S R R R R R

ASSE 1019 wi th vacuum breaker backfl ow preventer shall have a nickel -brass
or nickel-bronze wall plate or flange with nozzle and detachabl e key
handle. A brass or bronze operating rod shall be provided within a

gal vani zed iron casing of sufficient length to extend through the wall so
that the valve is inside the building, and the portion of the hydrant
between the outlet and valve is self-draining. A brass or bronze valve
with coupling and union el bow having netal -to-nmetal seat shall be
provided. Valve rod and seat washer shall be renovabl e through the face
of the hydrant. The hydrant shall have 20 nm 3/4 inch exposed hose thread
on spout and 20 mr 3/4 inch nmale pipe thread on inlet.

3.4 Lawn Faucets

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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NOTE: The followi ng paragraph is tailored for
Pl PI NG
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Lawn faucets shall be brass, with either straight or angle bodies, and
shal | be of the conpression type. Body flange shall be provided with
internal pipe thread to suit 20 nmm 3/4 inch pipe. Body shall be suitable
for wench grip. Faucet spout shall have 20 nmr 3/4 inch exposed hose

t hreads. Faucet handl e shall be securely attached to stem

.3.5 Yard Hydrants

Yard box or post hydrants shall have val ve housings | ocated bel ow frost
lines. Water fromthe casing shall be drained after valve is shut off.
Hydrant shall be bronze with cast-iron box or casing guard. "T" handle
key shall be provided.

.3.6 Rel i ef Val ves
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NOTE: The followi ng paragraph is tailored for WATER
HEATERS
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Wat er heaters and hot water storage tanks shall have a conbi nation
pressure and tenperature (P&T) relief valve. The pressure relief elenent
of a P&T relief valve shall have adequate capacity to prevent excessive
pressure buildup in the system when the systemis operating at the maxi mum
rate of heat input. The tenperature elenment of a P&T relief valve shal
have a relieving capacity which is at least equal to the total input of

t he heaters when operating at their maxi num capacity. Relief valves shal
be rated according to ANSI Z21.22/CSA 4.4. Relief valves for systens
where the maxi mumrate of heat input is [ess than 59 kW 200, 000 Bt uh shal
have 20 mr 3/4 inch minimuminlets, and 20 mv 3/4 inch outlets. Relief

val ves for systens where the maxi mumrate of heat input is greater than 59
kW 200, 000 Btuh shall have 25 mr 1 inch mininuminlets, and 25 nmr 1 inch
outlets. The discharge pipe fromthe relief valve shall be the size of
the val ve outlet.

.3.7 Thernostatic M xing Val ves
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NOTE: The follow ng paragraph is tailored for WATER
HEATERS
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Provi de thernmostatic mxing valve for lavatory faucets. M xing val ves,
thernostatic type, pressure-bal anced or conbination thernostatic and
pressure-bal anced shall be line size and shall be constructed with rough
or finish bodies either with or without plating. Each valve shall be
constructed to control the mxing of hot and cold water and to deliver
water at a desired tenperature regardless of pressure or input tenperature
changes. The control elenent shall be of an approved type. The body
shal | be of heavy cast bronze, and interior parts shall be brass, bronze,
corrosion-resisting steel or copper. The valve shall be equipped with
necessary stops, check val ves, unions, and sedinent strainers on the
inlets. Mxing valves shall maintain water tenperature within 2 degrees C
5 degrees F of any setting.
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2.4 FI XTURES
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NOTE: This SUBPART is tailored for FlIXTURES.
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NOTE: For NAVFAC M dAtl antic and Newport, R I. use
copper alloy bathtub waste drains.
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NOTE: The systens specified for water use in a
buil di ng can dramatically inmpact both the quantity
of water resources used and the quality. Installed
fixtures and systens shall be life-cycle
cost-effective. Lowflow and zero-flow fixtures and
accessories (such as no-water urinals, conposting
toilets, and sensor operators) mmy require special
training. Because these technol ogies may be
different fromthe systens and materials w th which
t he Government personnel are familiar, education
about the environnental qualities as well as the
operation and mai nt enance requirenents may be
necessary. Refer to Section 01 45 00 QUALITY
CONTROL.
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NOTE: Reduci ng potabl e water consunption and

wast ewat er di scharge in buildings contributes to

achi eving sustainability requirenments. Flow rates
listed as options in this section are in accordance
wi th ASHRAE 189.1 Section 6.3.2.1 as required by UFC
1-200- 02.
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NOTE: Water quality for nmost buildings is largely
det erm ned by the municipal water treatnent
facility. Mst water treatnent facilities rely upon
chemicals, including chlorine, to conbat pathogens.
Chlorine is highly reactive and readily forns

chl ori nated conpounds, nany of which are consi dered
to be dangerous. Chlorinated hydrocarbons, such as
DDT, have been and are used as pesticides. |If this
is a concern for a given location, include the
bracketed chlorine filter requirenment in the

| avatory, sink, cooler, shower and bathtub

speci fication paragraphs below. The ARMY and the
NAVY do not provide chlorine filters to their
donestic water outlets.
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Water cl oset replacenents in najor renovations nay have a flush val ve of
up to 6.1 LPF 1.6 GPF to accommpdate existing plunbing capacity.

Fi xtures for use by the physically handi capped shall be in accordance with
| CC A117.1.[ ASME A112.19.3/CSA B45.4 302 stainless steel] [Vitreous

Chi na], nonabsorbent, hard-burned, and vitrified throughout the body shal
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2.

be provided. Porcelain enaneled ware shall have specially selected, clear
[white]] ], acid-resisting enanel coating evenly applied on surfaces.
No fixture will be accepted that shows cracks, crazes, blisters, thin
spots, or other flaws. Fixtures shall be equi pped w th appurtenances such
as traps, faucets, stop valves, and drain fittings. Each fixture and

pi ece of equi pnment requiring connections to the drai nage system except
grease interceptors, shall be equipped with a trap. Brass expansion or
toggl e bolts capped with acorn nuts shall be provided for supports, and
pol i shed chrom um pl ated pi pe, valves, and fittings shall be provided
where exposed to view. Fixtures with the supply discharge below the rim
shal | be equi pped with backfl ow preventers. Internal parts of flush

val ves and flushoneter val ves, shower nixing valves, shower head face

pl ates, pop-up stoppers of l|lavatory waste drains, and pop-up stoppers and
overfl ow tees and shoes of bathtub waste drains [may contain acetal resin,
fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other
plastic material, if the material has provided satisfactory service under
actual commercial or industrial operating conditions for not less than 2
years][shal |l be copper alloy with all visible surfaces chrone plated].]|
Plastic in contact with hot water shall be suitable for 82 degrees C 180
degrees F water tenperature.]

. 4.1 Lavatories

EE R R R S I R R I R R I R R R R I R S I R I R I R I R R I R R R R R O

NOTE: This paragraph is tailored for ARMY
Lavatories installed in nale barracks or dornmitories
and in male gang toilets (three or nore water

cl osets) or other types of buildings should be

provided with brackets to prevent uplifting. In
central toilets allow only enanel ed cast-iron
| avat ori es.

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

[ Enanel ed cast-iron |lavatories shall be provided with two cast-iron or
steel brackets secured to the underside of the apron and drilled for
bolting to the wall in a manner sinilar to the hanger plate. Exposed
brackets shall be porcelain enaneled. ][Vitreous china |lavatories shal

be provided with two integral nolded |ugs on the back-underside of the
fixture and drilled for bolting to the wall in a manner simlar to the
hanger plate. ]Provide WaterSense | abeled faucet with a maxi mum flow rate
of 1.9 L/min 0.5 gpm at a flowi ng pressure of 414 kPa 60 psi. \ater

vol unme nmust be linmted to 1.0 L 0.25 gal per netering cycle. Provide data
identifying WaterSense | abel for lavatory faucet.

4.2 Automatic Control s

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph contains tailoring for NAVY.
Include this paragraph only if automatic flushing
systemis a project requirenent. Automatic controls
provi de enhanced hygi ene and i nproved wat er
conservation but cost nore and may require nore

mai nt enance than | ever- or knob-operated val ves.

Use photovoltaic cells or hydropower generators to
extend sensor battery life. This should be

di scussed with the user and an autonmatic control

specified if requested by the user
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S
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Provi de automatic, sensor operated faucets and flush valves to conply with
ASSE 1037 and UL 1951 for lavatory faucets, urinals, and water closets.

Fl ushing and faucet systens shall consist of sol enoi d-activated val ves
with |ight beam sensors. Flush valve for water closet shall include an
override pushbutton. Flushing devices shall be provided as described in
par agraph FI XTURES AND FI XTURE TRI MM NGS.

.4.3 Fl ush Val ve Water d osets

ASME A112.19.2/CSA B45.1, [white] [ ] vitreous china, |

ASME Al112.19. 3/ CSA B45.4 302 Stainless Steel,] siphon jet, elongated bow ,
[floor-nounted, floor outlet][wall mounted, wall outlet]. Top of toilet
seat hei ght above floor shall be 356 to 381 nmm 14 to 15 inches, except 432
to 483 mr 17 to 19 inches for wheelchair water closets. Provide wax bow
ring including plastic sleeve. Provide [white] [ ] solid plastic

el ongated [open-front seat] [closed-front seat with cover].

Wat er flushing volunme of the water closet and flush val ve conbi nation
shal | not exceed 4.85 liters 1.28 gallons per flush.[ Provide a

dual -flush water closet and flush val ve conbination that will also provide
a second flushing water volume not to exceed 4.8 liters 1.28 gallons per
flush.] Water closets nmust nmeet the EPA Wat er Sense product definition
specified in

htt p: // ww. epa. gov/ wat er sense/ part ner s/ product program specs. ht l and nust
be EPA Water Sense | abel ed products. Provide data identifying Water Sense

| abel for flush valve water closet.

Provide | arge dianeter flush valve including angle control-stop val ve,
vacuum breaker, tail pieces, slip nuts, and wall plates; exposed to view
conponents shall be chrom um plated or polished stainless steel. Flush
val ves shal |l be nonhol d-open type. Munt flush valves not |ess than 279 nm
11 inches above the fixture. Munted height of flush valve shall not
interfere with the hand rail in ADA stalls.[ Provide sol enoid-activated
flush val ves including electrical-operated |ight-beam sensor to energize
the solenoid.][ Provide piston type, oil operated, flush valve and wall
support for salt water service.]

.4.4 Fl ush Valve Urinals

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph contains tailoring for AIR
FORCE, ARMY, NASA, and NAVY.

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

ASME A112.19.2/CSA B45.1, [white] [ ] vitreous china, |

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],wall-nmounted, wall outlet,

si phon jet, integral trap, and extended side shields. Provide urinal wth
the rim 430 nmv 17 inches above the floor. Provide urinal with the rinm 610
nr 24 inches above the floor. Water flushing volune of the urinal and
flush val ve conbinati on shall not exceed 1.9 liters 0.5 gallons per

flush. Urinals nmust neet the specifications of

htt p: //ww. epa. gov/ wat er sense/ part ner s/ product program specs. ht i and nust
be EPA Wt er Sense | abel ed products. Provide data identifying WaterSense

| abel for urinal. Provide ASME A112.6. 1N conceal ed chair carriers wth
vertical steel pipe supports. Provide |arge dianeter flush valve

i ncludi ng angle control -stop val ve, vacuum breaker, tail pieces, slip
nuts, and wall plates; exposed to view conponents shall be chrom um pl ated
or polished stainless steel. Flush valves shall be nonhol d-open type.
Mount flush valves not |ess than 279 mr 11 inches above the fixture.[
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Provi de sol enoi d-activated flush val ves including electrical-operated
i ght-beam sensor to energize the solenoid.][ Provide piston type, oi
operated, flush valve and wall support for salt water service.]

. 4.5 VWeel chair Flush Valve Type Urinals

ASME A112.19.2/ CSA B45.1, [white] [ ] vitreous china, [

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],wall-nmounted, wall outlet,

bl owout action, integral trap, elongated projecting bow, 508 mr 20 inches
long fromwall to front of flare, and ASME A112.19.5 trim Provide |arge
di aphragm (not | ess than 66 mr 2. 625 i nches upper chanber inside dianeter
at the point where the diaphragmis seal ed between the upper and | ower
chanbers), nonhol d-open flush val ve of chrone plated cast brass conform ng
to ASTM B584, includi ng vacuum breaker and angle (control-stop) valve with
back check. The water flushing volune of the flush valve and urina

conbi nati on shall not exceed 1.9 liters 0.5 gallon per flush. Uinals
nmust neet the specifications of

htt p: // ww. epa. gov/ wat er sense/ part ner s/ product program specs. ht l and nust
be EPA Water Sense | abel ed products. Provide data identifying WaterSense

I abel for wheelchair flush valve urinal. Furnish urinal manufacturer's
certification of conformance. Provide ASME Al112.6. 1N conceal ed chair
carriers. Munt urinal with front rima maxi mum of 432 nmr 17 inches above
floor and flush valve handl e a maxi nrum of 1118 mr 44 inches above fl oor
for use by handi capped on wheel chair.[ Provide sol enoi d-activated flush
val ves including electrical-operated |ight-beam sensor to energize the

sol enoi d. ]

4.6 No-Water Urinals

EE R R R S I R R R I I R I R I R R R R R I R S I R I R R I R R R R R R R R

NOTE: This paragraph is tailored for NAVY and AIR
FORCE. Use the foll ow ng paragraph for Navy and Air
Force projects only. Confirmselection with Base
Public Wirks Departmnment.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

ASME A112.19.2/CSA B45.1, [white]] ] vitreous china, [

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],wall-nmounted, wall outlet.
Provide with urine trap and 100 percent bi odegradable sealant |liquid as
approved by manufacturer. Provide urinal with the rim 430 mr 17 inches
above the floor.

4.7 Non-Wat er Use Urinal s

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph is tailored for ARMW. Use the
foll owi ng paragraph for Arnmy projects only. For
FY10 and beyond M LCON projects, Arnmy Installation
Desi gn Standard requires the use of non-water using
urinals for new construction and nmajor repairs.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

ASME A112.19.2/CSA B45.1, [white]] ] vitreous china, |

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],wall-nmounted, wall outlet,
non-wat er using, integral drain |line connection. The trap design shal
conply with the IPC. Sealed replaceable cartridge or integral liquid sea
trap shall use a biodegradable liquid to provide the seal and maintain a
sanitary and odor-free environnent. Install with urinal rim 610 mr 24

i nches above the floor. Uinals installed in conpliance with ADA
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requi renents shall be nmounted with the rinm 430 nr 17 i nches above the
floor. Provide ASME Al12.6. 1N concealed chair carriers. |Installation
mai nt enance and testing shall be in accordance with the manufacturer's
recomendati ons. Slope the sanitary sewer branch line for non-water use
urinals a mnimum of 0.25 inch per foot. Drain lines that connect to the
urinal outlet shall not be nade of copper tube or pipe. For urinals that
use a replaceable cartridge, provide four additional cartridges for each
urinal installed along with any tools needed to renove/install the
cartridge. Provide an additional quart of biodegradable Iiquid for each
urinal installed. Manufacturer shall provide an operating manual and
on-site training for the proper care and mai ntenance of the urinal

2.4.8 Fl ush Tank Water C osets

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Dual-flush toilets allow the user to choose
the flush rate needed for each use instead of
flushing at maxi mum capacity every tinme. Dual-flush
toilets are used in restroons w thout urinals.

EE R R R S I R I R I R O I R I R I R R I R S I R I R I R I R R R R R R R R O

ASME A112.19.2/CSA B45.1, [white] [ ] vitreous china, |

ASME Al112.19. 3/ CSA B45.4 302 stainless steel], siphon jet, round bow,
pressure assisted, floor-mounted, floor outlet. Top of toilet seat height
above floor shall be 356 to 381 mr 14 to 15 inches, except 432 to 483 nmr
17 to 19 inches for wheel chair water closets.[ Nonfloat swi ng type flush
tank val ves are not acceptable.][ Gavity tank type water closets are not
permtted.] Provide wax bow ring including plastic sleeve. Water
flushing volune of the water closet shall not exceed 4.8 liters 1.28
gallons per flush.[ Provide a dual-flush toilet with a second fl ushing
option that shall not exceed 4.1 liters 1.1 gallons per flush.] Tank-type
wat er cl osets nmust neet the specifications of

htt p: // ww. epa. gov/ wat er sense/ part ner s/ product program specs. ht m and nust
be EPA Wt er Sense | abel ed products. Provide data identifying WaterSense

l abel for flush tank water closet. Provide [white] [ ] solid plastic
round cl osed-front seat with cover.[ Provide sol enoid-activated flush

val ves including electrical-operated |ight-beam sensor to energize the

sol enoi d. ]

2.4.9 Non- Fl ushing Toilets
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NOTE: Conposting toilets reduce water usage and
create soil anmendnent. Electric fans, mxing tines,
and el ectric heat accel erate deconposition, although
electric heat is energy intensive. Vacuumtoil et
systens, traditionally associated with water
conservation in marine, air, and railroad transports
are also available for application in
conmerci al /residential buildings. Vacuumtoilets
not only reduce water consunption, but they reduce
pi ping and can elininate need for toilet vent pipes,
allowing for flexibility in design |ayout.

EE R R R S I R R I R I R R I R I R R R I R S I R I R I R I R R R R R R R R

[ Provi de conposting toilets in accordance with nanufacturer's
recommendations.][ Provide vacuumtoilet systens in accordance with
manuf acturer's recomrendati ons. ]
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2.4.10 wWall Hung Lavatories
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NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.

EE R R S I R I R I R I R I R R R R I R S I R R R I R I R R R R R R R

ASME Al112.19.2/CSA B45.1, [white] | ] vitreous china, [

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],straight back type, nininmm
di mensi ons of 483 nmm 19 inches, wi de by 432 mr 17 inches front to rear

wi th supply openings for use with top mounted centerset faucets, and
openings for concealed armcarrier installation.[ Provide aerator with
faucet. ]Provide lavatory faucets and accessories neeting the flow rate
and product requirenents of the paragraph LAVATORI ES. Provide

ASME Al112. 6. 1N conceal ed chair carriers with vertical steel pipe supports
and conceal ed arns for the lavatory. Munt lavatory with the front rin
864 mmr 34 inches above floor and with 737 mr 29 inches m ni num cl earance
frombottomof the front rimto floor.[ Provide top nounted washerl ess
centerset lavatory faucets.][ Provide top-nounted sol enoi d-activated

| avatory faucets including electrical-operated |ight-beam sensor to
energi ze the solenoid.][ Provide filters for chlorine in supply piping to
faucets.]

2.4.11 Countertop Lavatories

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

ASME Al112.19.2/CSA B45.1, [white] | ] vitreous china, [

ASME Al112.19. 3/ CSA B45.4 302 stainless steel],self-rinmmng, mninm

di mensi ons of 483 mm 19 inches wi de by 432 nm 17 inches front to rear

wi th supply openings for use with top nmounted centerset faucets. Furnish
tenpl ate and mounting kit by lavatory manufacturer.[ Provide aerator with
faucet. ]Provide lavatory faucets and accessories neeting the flow rate
and product requirenents of the paragraph LAVATORIES. Mount counter with
the top surface 864 mr 34 inches above floor and with 737 mr 29 inches

m ni mum cl earance from bottom of the counter face to floor.[ Provide top
nmount ed washerl ess centerset |avatory faucets.][ Provide top-nounted

sol enoi d-activated | avatory faucets including electrical-operated

i ght-beam sensor to energize the solenoid.][ Provide filters for
chlorine in supply piping to faucets.]

2.4.12 Ki t chen Si nks

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Pedal val ves provide savings in |ocations
where water is unnecessarily left running
continuously during use, |ike kitchens.

NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.
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ASME Al112.19. 3/ CSA B45.4, 20 gage stainless steel with integral nounting
rimfor flush installation, m ninmum dinmensions of 838 mr 33 inches wi de by
533 mr 21 inches front to rear, two conpartnents, with undersides fully
sound deadened, with supply openings for use with top nounted washerl ess
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sink faucets with hose spray, and with 89 mr 3.5 inch drain outlet.]
Provi de aerator with faucet. ][Water flow rate shall not exceed 8.3 L per
mnute 2.2 gpmr when neasured at a flow ng water pressure of 414 kPa 60 psi
Provi de stainless steel drain outlets and stainless steel cup strainers.
Provi de separate 38 nr 1.5 inch P-trap and drain piping to vertical vent
pi pi ng fromeach conpartnent. Provide top nounted washerl ess sink faucets
with hose spray.[ Provide filters for chlorine in supply piping to
faucets.][ Provide UL 430 waste disposer in right conpartnent.][ Provide
pedal valve for foot-operated flow control.][ Provide secondary kitchen
sink that drains to graywater system][ Provide sink with disposal chute
to conpost bucket under sink.]

2.4.13 Servi ce Sinks

ASME A112.19.2/CSA B45.1, [white] [ ] vitreous china |

ASME Al112.19. 3/ CSA B45.4 302 stainless steel] with integral back and wal |
hanger supports, mninmum di mensions of 559 mm 22 inches wi de by 508 nm 20
inches front to rear, with two supply openings in 254 mr 10 inch high
back. Provide floor supported wall outlet cast iron P-trap and stainless
steel rimguards as recomended by service sink nanufacturer. Provide
back nounted washerl ess service sink faucets with vacuum breaker and 19 mr
0.75 inch external hose threads.

2.4.14 Dri nki ng- Water Cool ers
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NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

AHRI 1010 with nore than a single thickness of netal between the potable
wat er and the refrigerant in the heat exchanger, wall-hung, bubbler style,
air-cool ed condensing unit, 5 m per second 4.75 gph m ni num capacity,
stai nl ess steel splash receptor and basin, [bottle filler] and stainless
steel cabinet. Bubblers shall be controlled by push | evers or push bars,
front nounted or side nounted near the front edge of the cabinet. Bubbler
spouts shall be nounted at naxi mum of 914 mr 36 i nches above floor and at
front of unit basin. Spouts shall direct water flow at |east 102 mr 4
i nches above unit basin and trajectory parallel or nearly parallel to the
front of unit.[ Provide filters for chlorine in supply piping to faucets.]
Provi de ASVE A112.6. 1N conceal ed steel pipe chair carriers. Provide
electric water cooler that is Energy Star |abeled. Provide data
identifying Energy Star |abel for electric water cooler

2.4.15 VWheel chair Drinking Water cool er

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.

EE R R S I R I R I R I R I R I R R I R S I R I R R I R R I R R R R R

AHRI 1010, wall-nounted bubbler style with ASME A112.6. 1V conceal ed chair
carrier, air-cooled condensing unit, 5 nL per second 4.75 gph m ni mum
capacity, stainless steel splash receptor, and all stainless stee

cabinet, with 686 mr 27 inch m ni nrum knee cl earance from front bottom of
unit to floor and 914 mm 36 inch maxi mum spout hei ght above fl oor [and
bottle filler]. Bubblers shall also be controlled by push |evers, by push
bars, or touch pads one on each side or one on front and both sides of the
cabinet.[ Provide filters for chlorine in supply piping to faucets.]
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Provide electric water cooler that is Energy Star |abeled. Provide data
identifying Energy Star |abel for wheelchair electric water cooler

2.4.16 Pl asti ¢ Bat ht ub/ Shower Units

EE R R S I R I R I R I R I R R R R I R S I R R R I R I R R R R R R R

NOTE: This paragraph is also tailored for NAVY and
contains tailoring for AIR FORCE AND NASA.
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CSA B45.5-17/1 APMO 7124 four piece [white] | ] solid acrylic pressure
nol ded fi berglass reinforced plastic bathtub/shower units. Units shall be
scratch resistant, waterproof, and reinforced. Provide showerheads
neeting the requirenents of the paragraph BATHTUB AND SHOWAER FAUCETS AND
DRAIN FITTINGS.[ Provide flow restrictor in handshower to flow 6.6 L/mn
1.75 gpn. ][ Provide filters for chlorine in supply piping to faucets
and showerheads.] Provide recessed type units approxi mately 1524 nmr 60

i nches wide, 762 mr 30 inches front to rear, 1829 nmm 72 inches high with
381 mr 15 inches high rimfor through-the-floor drain installation with
unit bottomor feet firmy supported by a smooth |evel floor. Provide
left or right drain outlet units as required. Units shall have built-in
soap di sh and m ni num of 305 mm 12 inch |ong stainless steel horizonta
grab bar |ocated on back wall for standing use. Units shall neet
performance requirenments of CSA B45.5-17/1 APMO Z124 and shall be | abel ed
by NAHB Research Foundation, Inc. for conpliance. Install unit in
accordance with the manufacturer's witten instructions. Finish
installation by covering unit attachnent flanges with wall board in
accordance with unit manufacturer's recomendati on. Provide snooth 100
percent silicone rubber [white] [ ] bathtub caul k between the unit and
t he adjacent walls and floor surfaces.

2.4.17 Pl asti c Bat ht ubs
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NOTE: This paragraph is also tailored for NAVY and
contains tailoring for AIR FORCE AND NASA.
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CSA B45.5-17/1 APMO Z124 one piece [white] [ ] solid acrylic pressure
nol ded fi berglass reinforced plastic bathtubs. Bathtubs shall be scratch
resi stant, waterproof, and reinforced. Provide recessed type bathtubs
approxi mately 1524 mr 60 inches wi de, 762 nm 30 inches front to rear, 381
nr 15 inches high rimfor through-the-floor drain installation with
bat ht ub bottomor feet firnmy supported by a snooth [evel floor. Provide
left or right drain outlet bathtub as required.[ Provide filters for
chlorine in supply piping to faucets. ]Bathtubs shall mneet performance
requi renents of CSA B45.5-17/1 APMO Z124 and shall be | abel ed by NAHB
Research Foundation, Inc. for conpliance. |Install bathtub in accordance
with the manufacturer's witten instructions. Finish installation by
covering bathtub attachment flanges with dry-wall in accordance with
bat ht ub manufacturer's recommendati on. Provide snooth 100 percent
silicone rubber [white] | ] bathtub caul k between the bathtub and the
adj acent walls and floor surfaces.

2.4.18 Pl astic Shower Stalls
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NOTE: This paragraph is also tailored for NAVY and
contains tailoring for AIR FORCE AND NASA.
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CSA B45.5-17/1 APMO 7124 four piece [white] | ] solid acrylic pressure
nol ded fi berglass reinforced plastic shower stalls. Shower stalls shal
be scratch resistant, waterproof, and reinforced. Provide showerheads
neeting the requirenents of the paragraph BATHTUB AND SHOWER FAUCETS AND
DRAIN FITTINGS.[ Provide flow restrictor in handshower to flow 6.6 L/nin
1.75 gpm. ][ Provide filters for chlorine in supply piping to showerheads.]
Provi de recessed type shower stalls approximately 914 nmm 36 inches wide,
914 mr 36 inches front to rear, 1829 nmm 76 inches high, and 125 high mr 5
inch high curb with shower stall bottomor feet firmly supported by a
smooth | evel floor. Provide PVC shower floor drains and stainless stee
strainers. Shower stalls shall neet perfornance requirenents of
CSA B45.5-17/1 APMO Z124 and shall be | abel ed by NAHB Research Foundati on
Inc. for conpliance. Install shower stall in accordance with the
manufacturer's witten instructions. Finish installation by covering
shower stall attachnent flanges with dry-wall in accordance with shower
stal |l manufacturer's reconmendation. Provide snmooth 100 percent silicone
rubber [white] | ] bathtub caul k between the top, sides, and bottom of
shower stalls and bathroomwalls and fl oors.

.4.19 Pl asti c Bat htub Liners
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NOTE: This paragraph is also tailored for NAVY.
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| APMO Z124.8 one piece [white] | ] plastic bathtub liners. Existing
bat ht ubs shall be identified and neasured to insure proper identification
in order that each new bathtub liner shall be customnolded to fit the
exact contours of the existing bathtubs. Provide left or right drain
outlet bathtub Iiners as required. Bathtub Iiners shall be inserted over
and into the existing bathtubs w thout disturbing the existing ceranic
tile wainscot walls and existing floor material. Prepare the existing
cast-iron bathtubs, ceramic tile wainscots, and floor to receive the new
bathtub [iners in accordance with the bathtub liner manufacturer's witten
instructions. Installation personnel shall be trained by the bathtub
[iner manufacturer. Seal the bathtub liner to existing bathtub with

wat er pr oof adhesive as required to keep noisture out from behind the
bathtub liner. Provide smooth [white] [ ] wat er proof bathtub seal ant
bet ween bat htub drai ns, bathtub, and bathtub liners. Provide replacenent
chrom um pl ated overfl ow cover plates and push-pull bathtub drain stopper
assenbly. Provide snpboth 100 percent silicone rubber [white] [ ]
bat ht ub caul k between the bathtub [iner and the adjacent walls and fl oor
surfaces in accordance with the bathtub |iners manufacturer's witten

i nstructions.

.4.20 Pl astic Bathtub Wall Surrounds
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NOTE: This paragraph is also tailored for NAVY.
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CSA B45.5-17/1 APMO Z124 three piece [white] [ ] sectional pressure

nol ded fi berglass plastic bathtub wall surrounds suitable for installation
wi th existing bathtubs which are approxi mately 1524 mr 60 i nches wi de by
762 mr 30 inches front to rear. WAll surrounds shall have built-in soap
di sh and mini mrum of 305 mr 12 inch [ong stainless steel horizontal grab
bar | ocated on back wall for standing use. Bathtub wall surrounds shal
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neet performance requirenments of CSA B45.5-17/1 APMO Z124 and shal | be

| abel ed by NAHB Research Foundation, Inc. for conpliance. Install bathtub
wal | surrounds in accordance with the manufacturers witten instructions.
Finish installation by covering bathtub wall surround attachnent flanges

with dry-wall in accordance with bathtub wall surround manufacturer's
recomendati ons. Provide snooth 100 percent silicone rubber [white]
[ ] bathtub caul k between the bathtubs and the adjacent walls and

floor surfaces.
.4.21 Precast Terrazzo Shower Fl oors

Terrazzo shall be nmade of marble chips cast in white portland cenent to
produce 25 nmPa 3000 psi m ni num conpressive strength 7 days after
casting. Provide floor or wall outlet copper alloy body drain cast
integral with terrazzo, with polished stainless steel strainers.

.4.22 Precast Terrazzo Mop Sinks

Terrazzo shall be nmade of marble chips cast in white portland cenent to
produce 25 nmPa 3000 psi m ni num conpressive strength 7 days after
casting. Provide floor or wall outlet copper alloy body drain cast
integral with terrazzo, with polished stainless steel strainers.

.4.23 Bat ht ubs, Cast Iron

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.
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ASME Al112.19.1/CSA B45.2, [white] | ] enanel ed cast iron, recessed
type, m nimum di nensi ons of 1524 mr 60 inches w de by 762 mr 30 inches
front to rear by 406 mv 16 inches high with drain outlet for
above-the-floor drain installation. Provide left or right drain outlet
bat htub as indicated.[ Provide filters for chlorine in supply piping to
faucets.]

.4.24 Bat ht ubs, Porcel ain
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NOTE: This paragraph contains tailoring for AIR
FORCE AND NASA.

This tub is a single source product. Do not use
al one but as an option in concurrence with cast iron

type above. Do not use enanel type tubs.
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ASME Al112.19.1/CSA B45.2, [white] | ] porcelain bonded to enaneling
grade netal, bonded to a structural conposite, recessed type, nininmm

di mensi ons of 1524 nm 60 inches wi de by 762 mr 30 inches front to rear by
406 mr 16 inches high with drain outlet for above-the-floor drain
installation. Provide left or right drain outlet bathtub as indicated.]|
Provide filters for chlorine in supply piping to faucets.]

.4.25 Enmer gency Eyewash and Shower

ANSI /| SEA 7358.1, floor supported free standing unit. Provide del uge
shower head, stay-open ball valve operated by pull rod and ring or
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triangul ar handl e. Provide eyewash and stay-open ball val ve operated by
foot treadle or push handl e.

.4.26 Emer gency Eye and Face Wash

ANSI /| SEA 7Z358. 1, wall-nmounted sel f-cl eani ng, noncl oggi ng eye and face
wash wi th quick opening, full-flow valves, stainless steel eye and face
wash receptor. Unit shall deliver 0.19 L/s 3 gpmr of aerated water at 207
kPa (gage) 30 psig flow pressure, with eye and face wash nozzles 838 to
1143 mr 33 to 45 inches above finished floor. Provide copper alloy
control valves. Provide an air-gap with the | owest potable eye and face
wash water outlet |ocated above the overflow rimby not |ess than the

I nternational Plunbing Code minimum|[ Provide a pressure-conpensated
tenpering valve, with [eaving water tenperature setpoint adjustable

t hroughout the range 15.5 to 35 degrees C 60 to 95 degrees F.][ Provide
packaged, UL listed, alarmsystem including an anber strobe |anp, horn
wi th externally adjustable | oudness and horn silencing switch, nounting
har dware, and waterflow service within NEVA Type 3 or 4 enclosures[ and
for expl osion proof service within NEVMA Type 7 or 9 enclosures].]

.5 BACKFLOW PREVENTERS
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NOTE: This SUBPART is tailored for PIPING
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NOTE: Indicate on the drawi ngs all |ocations where
backfl ow preventers are required (and type of
device) to protect water supply and distribution
syst em agai nst backfl ow and backsi phonage in
accordance with International Plunbing Code. If a
drain is required, ensure it is shown. Backflow
prevention device requirenments for connection to
nongover nment potabl e water systems will be
coordinated with the I ocal jurisdiction and/or water
servi ce agency.
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Backfl ow preventi on devices nust be approved by the State or |oca

regul atory agencies. If there is no State or |ocal regul atory agency

requi renents, the backflow prevention devices nust be |isted by the
Foundation for Cross-Connection Control & Hydraulic Research, or any other
approved testing | aboratory having equival ent capabilities for both

| aboratory and field eval uation of backfl ow prevention devices and
assenbl i es.

Reduced pressure principle assenblies, double check val ve assenbli es,
at nospheric (nonpressure) type vacuum breakers, and pressure type vacuum
breakers shall be neet the above requirenents.

Backfl ow preventers with internedi ate at nospheric vent shall conformto
ASSE 1012. Reduced pressure principle backflow preventers shall conform
to ASSE 1013. Hose connection vacuum breakers shall conformto ASSE 1011.
Pi pe applied atnospheric type vacuum breakers shall conformto ASSE 1001
Pressure vacuum breaker assenbly shall conformto ASSE 1020. Air gaps in
pl unmbi ng systens shall conformto ASVE A112.1. 2.
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2.6 DRAI NS
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NOTE: This SUBPART is tailored for PlPING
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NOTE: Provide trap priner where there will be a
problemw th the trap drying out.
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2.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a gal vanized body, integra
seepage pan, and adjustable perforated or slotted chrom um pl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofing nmenbrane is installed. Drains shall be of double drai nage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
shal | be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout danagi ng the
flashing or waterproofing nmenbrane shall be provided when required.

Drai ns shall be provided with threaded connection. Between the drain
outl et and waste pipe, a neoprene rubber gasket confornming to ASTM C564
may be installed, provided that the drain is specifically designed for the
rubber gasket conpression type joint. Floor and shower drains shal
conformto ASME A112.6.3.[ Provide drain with trap prinmer connection

trap primer, and connection piping. Priner shall neet ASSE 1018.]

2.6.1.1 Metal | i c Shower Pan Drains

VWere netallic shower pan nenbrane is installed, polyethylene drain wth
corrosion-resistant screws securing the clanping device shall be

provi ded. Polyethylene drains shall have fittings to adapt drain to waste
pi pi ng. Polyethylene for floor drains shall conformto ASTM D1248.

Drai ns shall have separate cast-iron "P" trap, circular body, seepage pan
and strainer, unless otherw se indicated.

2.6.1.2 Drai ns and Backwat er Val ves

Drai ns and backwater valves installed in connection with waterproofed
floors or shower pans shall be equi pped with bolted-type device to
securely clanmp flashing.

2.6.2 Bat ht ub and Shower Faucets and Drain Fittings
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NOTE: For Marine Air Corps Station, New River, and
Canp LeJeune NC, use ball type control handl es, not
| ever type control handl e, when handicap

accessibility is not required for the faucets
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Provi de single control pressure equalizing bathtub and shower faucets with
body nounted from behind the wall w th threaded connections. Provide bal
joint self-cleaning shower heads. Provide Water Sense | abel ed shower head
with a maximumflow rate of 6.6 L/mn (1.75 gpm. Provide data
identifying Water Sense | abel for showerhead. Provide tubing nmounted from
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behi nd the wall between bathtub faucets and shower heads and bat ht ub

di verter spouts. Provide separate gl obe valves or angle valves wi th union
connections in each supply to faucet. Provide trip-Ilever pop-up drain
fittings for above-the-floor drain installations. The top of drain
pop-ups, drain outlets, tub overflow outlet, and; control handle for
pop-up drain shall be chronm umplated or polished stainless steel

Li nkage between drain pop-up and pop-up control handl e at bat htub overfl ow
outlet shall be copper alloy or stainless steel. Provide 40 mr 1.5 inch
copper alloy adjustable tubing with slip nuts and gaskets between bat ht ub
overflow and drain outlet; chromumplated finish is not required.]|
Provi de bat htub and shower valve with ball type control handle.]

.6.3 Area Drains

Area drains shall be plain pattern with polished stainless stee

perforated or slotted grate and bottomoutlet. The drain shall be
circular or square with a 300 nr 12 inch nomi nal overall w dth or dianeter
and 250 mm 10 inch nominal overall depth. Drains shall be cast iron with
manuf acturer's standard coating. G ate shall be easily lifted out for
cleaning. CQutlet shall be suitable for inside caul ked connection to drain
pi pe. Drains shall conformto ASME Al112.6. 3.

.6.4 Fl oor Si nks

Fl oor sinks shall be [circular] [square], with 300 mr 12 inch noni na
overall width or dianeter and 250 mr 10 i nch nomi nal overall depth. Floor
sink shall have an acid-resistant enanel interior finish with cast-iron
body, [al um num [ABS] sedi nent bucket, and perforated grate of cast iron
in industrial areas and stainless steel in finished areas. The outl et

pi pe size shall be as indicated or of the sane size as the connecting pipe.

.6.5 Boi | er Room Dr ai ns

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Boiler roomdrain will be used where coal is
t he heating fuel
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Boi |l er roomdrains shall have combined drain and trap, hinged grate,
renovabl e bucket, and threaded brass cleanout with brass backwater val ve.
The renovabl e gal vani zed cast-iron sedi ment bucket shall have rounded
corners to elimnate fouling and shall be equi pped with hand grips. Drain
shal | have a mni numwater seal of 100 mr 4 inches. The grate area shal
be not |ess than 0.065 square neters 100 square inches.

.6.6 Pit Drains

Pit drains shall consist of a body, integral seepage pan, and nontilting
perforated or slotted grate. Drains shall be of double drainage pattern
suitable for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drain pipe. Menbrane or
flashing cl anping device shall be provided when required. Drains shall be
cast iron with manufacturer's standard coating. Drains shall be circular
and provided with bottomoutlet suitable for inside caul ked connection

unl ess otherwi se indicated. Drains shall be provided with separate
cast-iron "P" traps, unless otherw se indicated.
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2.6.7 Si ght Drains

Si ght drains shall consist of body, integral seepage pan, and adjustable
strainer with perforated or slotted grate and funnel extension. The
strainer shall have a threaded collar to permt adjustment to floor

t hi ckness. Drains shall be of double drainage pattern suitable for
enbedding in the floor construction. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout danagi ng the
flashing or menbrane shall be provided for other than concrete
construction. Drains shall have a gal vani zed heavy cast-iron body and
seepage pan and chrom um pl ated bronze, nickel-bronze, or nickel-brass
strainer and funnel conbination. Drains shall be provided with threaded
connection and with a separate cast-iron "P" trap, unless otherw se

indi cated. Drains shall be circular, unless otherw se indicated. The
funnel shall be securely mounted over an opening in the center of the
strainer. M nimm di mensions shall be as foll ows:

Area of strainer and collar: 0.023 square neters 36 square inches

Hei ght of funnel: 95 mm 3-3/4 inches
Di aneter of |ower portion: 50 nm 2 inches of funne
Di anet er of upper portion: 100 mr 4 inches of funne

2.6.8 Roof Drains and Expansion Joints

Roof drains shall conformto ASVE A112.6.4, with dome and integral flange,
and shall have a device for making a watertight connection between roofing
and flashing. The whole assenbly shall be gal vani zed heavy pattern cast
iron. For aggregate surface roofing, the drain shall be provided with a
gravel stop. On roofs other than concrete construction, roof drains shal
be conplete with underdeck cl anp, sunp receiver, and an extension for the
i nsul ation thickness where applicable. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout danagi ng the
flashing or nmenbrane shall be provided when required to suit the building
construction. Strainer openings shall have a conbined area equal to tw ce
that of the drain outlet. The outlet shall be equi pped to nmake a proper
connection to threaded pipe of the sane size as the downspout. An
expansi on joint of proper size to receive the conductor pipe shall be
provi ded. The expansion joint shall consist of a heavy cast-iron housing,
brass or bronze sl eeve, brass or bronze fastening bolts and nuts, and
gaskets or packing. The sleeve shall have a nominal thickness of not |ess
than 3.416 mr 0.134 inch. Gaskets and packing shall be cl ose-cel

neoprene, O-ring packing shall be close-cell neoprene of 70 duroneter
Packi ng shall be held in place by a packing gland secured with bolts.

2.6.9 Swi mm ng Pool [and Spa ] Suction Fittings

Pool water suction fittings in swi nmng pools [and spas [Jshall conply with
ANSI / APSP-16. The conpliance of the fitting shall include of the

associ ated drain cover, sunmp, and hardware. The fitting shall be
permmanently marked to indicate conpliance with the ASME standard, or
permanently marked with the synbol "VGB 2008"

2.7 SHOVER PAN

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This SUBPART is tailored for PlPING
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NOTE: NOTE: Show shower pans on the architectura
detail. Shower pans may be omitted for showers

| ocated on floors with slab-on-grade construction
unl ess special |ocal conditions necessitate

wat er pr oof i ng.
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Shower pan may be copper, or nonnetallic naterial
2.7.1 Sheet Copper
Sheet copper shall be 4.9 kg per square neter 16 ounce wei ght.
2.7.2 Pl asticized Pol yvinyl Chloride Shower Pan Materia
Material shall be sheet form The material shall be 1.016 nmr 0.040 inch
m ni mum t hi ckness of plasticized polyvinyl chloride or chlorinated
pol yet hyl ene and shall be in accordance with ASTM D4551
2.7.3 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pan Materia
Material shall consist of a plastic waterproofing nenbrane in sheet form
The material shall be 1.016 mr 0.040 inch m ninumthickness of
nonpl asti ci zed PVC and shall have the follow ng m ni num properties:
a. or ASTM D638:
Utimte Tensile Strength: 1.79 MPa 2600 psi
U timte Elongation: 398 percent
100 Percent Mbdul us: 3.07 MPa 445 psi
b. ASTM D1004:

Tear Strength: 53 kil onewt ons per neter300 pounds
per inch

c. ASTM E96/ E96N

Per meance: 0.46 ng per Pa per second per sq neter
0. 008 pernms

d. Oher Properties:

Specific Gavity: 1.29
PVC Sol vent: Wl dabl e
Col d Crack: m nus 47 degrees C 53 degrees F
Di nensi onal stability 100 degrees C212 degrees F minus 2.5
per cent
Har dness, Shore A 89
2.8 TRAPS
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NOTE: This SUBPART is tailored for PlPING
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2.

2.

Unl ess ot herwi se specified, traps shall be [plastic per ASTM F409][ or

][ copper-all oy adjustable tube type with slip joint inlet and sw vel].
Traps shall be without a cleanout.[ Provide traps wi th renovable access
panel s for easy clean-out at sinks and | avatories. ]Tubes shall be copper
alloy with walls not less than 0.813 mr 0.032 inch thick within conmercia
t ol erances, except on the outside of bends where the thickness nay be

reduced slightly in manufacture by usual comercial nethods. Inlets shal
have rubber washer and copper alloy nuts for slip joints above the
di scharge level. Swivel joints shall be bel ow the discharge |evel and

shal |l be of netal-to-nmetal or netal-to-plastic type as required for the
application. Nuts shall have flats for wench grip. Qutlets shall have

i nternal pipe thread, except that when required for the application, the
outlets shall have sockets for solder-joint connections. The depth of the
wat er seal shall be not less than 50 nr 2 inches. The interior dianeter
shall be not nmore than 3.2 nm 1/8 inch over or under the nom nal size, and
interior surfaces shall be reasonably snooth throughout. A copper alloy
"P" trap assenbly consisting of an adjustable "P" trap and threaded trap
wal | nipple with cast brass wall flange shall be provided for |avatories.
The assenbly shall be a standard nmanufactured unit and nmay have a
rubber - gasket ed swivel joint.

9 | NTERCEPTORS
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NOTE: This SUBPART is tailored for PIPING
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NOTE: Concrete pit nust be detailed on structura
drawi ngs for exterior interceptor pits.
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9.1 Grease Interceptor

Grease interceptor of the size indicated shall be of reinforced concrete,
[or precast concrete construction] [or equivalent capacity comercially
avai | abl e steel grease interceptor] with renovable three-section, 9.5 nm
3/ 8 inch checker-plate cover, and shall be installed outside the

buil ding. Steel grease interceptor shall be installed in a concrete pit
and shall be epoxy-coated to resist corrosion as recomended by the

manuf acturer. Interceptors shall be tested and rated in accordance wth
PDI G 101. Concrete shall have 21 MPa 3,000 psi m ni num conpressive
strength at 28 days. Provide flow control fitting.

.9.2 Gl Interceptor

Cast iron or welded steel, coated inside and outside with white acid

resi stant epoxy, with internal air relief bypass, bronze cl eanout plug,
double wall trap seal, renobvabl e conbination pressure equalizing and fl ow
di ffusing baffle and sedi nent bucket, horizontal baffle, adjustable oi
draw of f and vent connections on either side, gas and watertight gasketed
nonski d cover, and flow control fitting.

. 9.3 Sand | nterceptors

Sand i nterceptor of the size indicated shall be of reinforced concrete,
[or precast concrete construction] [or equival ent capacity comercially
avai |l abl e steel sand interceptor] with manufacturer's standard

checker-plate cover, and shall be installed [outside the building][top
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flush with the floor][floor nounted]. Steel sand interceptor shall be
installed in accordance with manufacturer's reconmendati ons and shall be
coated to resist corrosion as recommended by the manufacturer.[ Concrete
shall have 21 MPa 3,000 psi mi nimum conpressive strength at 28 days.]

2.10  WATER HEATERS
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NOTE: This SUBPART is tailored for WATER HEATERS
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NOTE: Coordinate with the HVAC engi neer the
avai lability of heating sources and control air in
order to nmake proper selection of bracketed choices.

Show | ocati ons of water heaters on the draw ngs.

Al so show the type, capacity and typical data of
each water heater on an equi pnment schedul e on the
drawi ngs in accordance with UFC 3-420-01 "Pl unmbi ng
Systens".

Except for gas-fired water heaters, water
tenperatures in excess of 60 degrees C 140 degrees F
shoul d be obtained by using a booster heater in
series with a prinmary heater. Hot water systens
utilizing recirculation systens should be tied into
buil di ng of f-hour controls. Wen using a gas-fired
wat er heater, provide thernostatic,

pressure-bal anced, or conbination thernostatic and
pressure-bal anced type m xing val ves to obtain water
tenperatures bel ow 60 degrees C 140 degrees F

Ensure that values for efficiencies in Table 111 of
PART 3 are equal to or greater than the |atest
"recommended" val ues currently rel eased by the

Depart nent of Energy Federal Energy Managenent
Program (FEMP). The | atest val ues can be found on
FEMP's Internet site: http://ww.eren.doe.gov/fenp/.

Sel ect expansi on tank based on incom ng water
pressure, water heater volune and tenperature rise
of water. Consult expansion tank manufacturer for
si zing recomendations. Show the expansion tank
size and acceptance vol une on the draw ngs.
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Wat er heater types and capacities shall be as indicated. Each water

heat er shall have repl aceabl e anodes. Each primary water heater shal

have controls with an adjustable range that includes 32 to 71 degrees C 90
to 160 degrees F. Each gas-fired water heater and booster water heater
shall have controls with an adjustable range that includes 49 to 82
degrees C 120 to 180 degrees F. Hot water systens utilizing recirculation
systens shall be tied into building off-hour controls. The thernal

ef ficiencies and standby heat |osses shall conformto TABLE Il in PART 3
of this Section for each type of water heater specified. The only
exception is that storage water heaters and hot water storage tanks having
nore than 2000 liters 500 gall ons storage capacity need not neet the
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standard loss requirenment if the tank surface area is insulated to R 12.5
and if a standing light is not used. Plastic naterials polyetherimde
(PElI') and pol yethersul fone (PES) are forbidden to be used for vent piping
of combustion gases. A factory pre-charged expansion tank shall be
installed on the cold water supply to each water heater. Expansion tanks
shal | be specifically designed for use on potable water systens and shal
be rated for 93 degrees C 200 degrees F water tenperature and 1034 kPa 150
psi working pressure. The expansion tank size and acceptance vol une shal
be [ ] [as indicated].

2.10.1 Aut omatic Storage Type
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NOTE: GCas-fired water heaters are nore efficient in
source energy use than electric resistance water
heaters. Avoid use of electric type when possible.
Heat punp water heaters can use waste heat fromair
conditioners and heat punps to produce hot water in
an efficient manner. Consider this when waste heat

i s avail abl e.
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Heaters shall be conplete with [control system] [control system

t enper ature gauge, and pressure gauge,] and shall have ASME rated
conbi nati on pressure and tenperature relief valve.

2.10.1.1 Ql-Fired Type

Ol-fired type water heaters shall conformto UL 732.

2.10.1.2 Gas- Fired Type
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NOTE: Include bracketed statenments bel ow when
project includes gas storage water heater with a
nom nal input of 75,000 British thernmal units (Btu)
per hour or less and having a rated storage capacity
of not less than 20 gall ons nor nore than 100
gal | ons.
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Gas-fired water heaters shall conformto ANSI Z21.10.1/CSA 4.1 when input
is 22 KW 75,000 BTU per hour or |ess or ANSI Z21.10.3/CSA 4.3 for heaters
with input greater than 22 KW 75,000 BTU per hour.[ Provide Energy Star

| abel ed gas storage water heater. Provide data identifying Energy Star

| abel for gas storage water heater.]

2.10.1.3 El ectric Type

Electric type water heaters shall conformto UL 174 with dual heating
el ement s. Each el enment shall be 4.5 KW The elenents shall be wired so
that only one el enent can operate at a tinme.

2.10.1. 4 I ndi rect Heater Type
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NOTE: The titles of the sections covering the
applicable systenms will be inserted in the bl anks.
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Cast-iron heads will be used in steamto-steam or
non fired boiler application. Bronze heads will be
used in steamto-water application. Carbon stee
heads will be used in water-to-water applications.
For nost applications, copper coils will be
acceptable. Copper-nickel coils will be used with
hi gh pressure steam 1.034 MPa 150 psi or above,
hi gh tenperature water, or salty water conditions.

Single wall type exchangers may be allowed if the
requi renents in the plunbing code are satisfied (one
requirenent is that the heat transfer nmediumis

pot abl e or recognized as safe). The option for
phenolic resin coating for heaters with service
water in the shell and steamor hot water in the
coil should be used only at |ocations where scaling
on coil surfaces due to water hardness is severe or
where corrosion-induced | eaks are a severe problem

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Steam and high tenperature hot water (HTHW
systens are NOT nornmally used in Air Force and

al nost never used in Navy jobs. Wen using these
systens keep all steamand (HTHW piping in the
nmechani cal roons and does not pass through occupied

portions of the facilities.
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Steam and hi gh tenperature hot water (HTHW heaters with storage system
shal | be the assenbl ed product of one manufacturer, and be ASME tested
and "U' stanmped to code requirenments under ASME BPVC SEC VIII D1. The
storage tank shall be as specified in paragraph HOT- WATER STORAGE TANKS.
The heat exchanger shall be [double wall] [single wall] type that
separates the potable water fromthe heat transfer mediumw th a space
vented to the atnobsphere in accordance with I CC | PC.

a. HTHW Energy Source: The heater elenment shall have a working pressure
of 2758 kPa 400 psig with water at a tenperature of 204 degrees C 400
degrees F. The heating surface shall be based on 0.093 square neter 1
square foot of heating surface to heat 76 L 20 gal lons or nore of
water in 1 hour from 4 to 82 degrees C 40 to 180 degrees F using hot
water at a tenperature of 178 degrees C 350 degrees F. Carbon stee
heads shall be used. Tubing shall conformto ASTM B111/B111V, Copper
Al'l oy No. 706 (90-10 copper-nickel). Heating elenents shall wthstand
an internal hydrostatic pressure of 4137 kPa 600 psig for not |ess
than 15 seconds without |eaking or any evidence of danage.

b. Steam Energy Source: The heater elenent shall have a working pressure
of 1034 kPa per square neter 150 pounds per square inchgauge (psiQg)
with steamat a tenperature of 185 degrees C 365 degrees F. The
heating surface shall be based on 0.093 square neter 1 square foot of
heating surface to heat 76 L 20 gallons or nore of water in 1 hour from

4 to 82 degrees C 40 to 180 degrees F using steam at atnospheric
pressure.[ Cast iron] [bronze] heads shall be used. Tubing shall be
i ght-drawn copper tubing conform ng to ASTM B75/B75N. Heati ng
el enents shall withstand an internal hydrostatic pressure of 1551 kPa
225 psig for not less than 15 seconds without |eaking or any evidence
of dammge.
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2.10.2 I nst ant aneous Wat er Heat er

Heat er shall be crossflow design with service water in the coil and
[stean] [hot water] in the shell. An integral internal controller shal

be provided, anticipating a change in demand so that the final tenperature
can be nmaintained under all nornmal [oad conditions when used in
conjunction with [pneumatic control systen] [pilot-operated tenperature
control systemi. Normal |oad conditions shall be as specified by the
manuf acturer for the heater. Unit shall be nmanufactured in accordance
with ASME BPVC SEC VIl D1, and shall be certified for 1.03 MPa 150 psi

wor ki ng pressure in the shell and 1.03 MPa 150 psi working pressure in the
coils. Shell shall be carbon steel with copper lining. Heads shall be
[cast iron] [bronze] [carbon steel plate with copper lining]. Coils shal

be [copper] [copper-nickel]. Shell shall have netal sheathed fiberglass
i nsul ati on, conbination pressure and tenperature relief valve, and
thernmoneter. Insulation shall be as specified in Section 23 07 00 THERVAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. For gas service, provide Energy Star
| abel ed gas instantaneous water heater. Provide data identifying
Energy Star |abel for gas instantaneous water heater.

2.10.3 El ectric | nstantaneous Water Heaters (Tankl ess)

UL 499 and UL listed flow switch activated, tankless electric
i nst ant aneous water heater for wall nounting bel ow sink or |avatory.

2.10.4 Phenolic Resin Coatings for Heater Tubes
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NOTE: The option for phenolic resin coating for
heaters with service water in the shell and steam or
hot water in the tubes should be used only at

| ocati ons where scaling on waterside tube surfaces
due to water hardness is severe or where
corrosion-induced | eaks are a severe probl em
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NOTE: If interior erosion of the tubes at or near
the tube sheet is expected to be a severe problem
change the wording of this paragraph and its
subparagraphs to require the coating to be applied
to the first 125 to 200 mr 5 to 8 inches inside the
t ubes.
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The phenolic resin coating systemshall be applied at either the coil or
coating manufacturer's factory in accordance with manufacturer's standard
proven production process. The coating systemshall be a product
specifically intended for use on the material the water heating
tubes/coils are made of and shall be acceptable for use in potable water
systens. The coating system shall be capable of w thstanding tenperatures
up to 204 degrees C 400 degrees F dry bul b; and neet the requirenents of
21 CFR 175.

[ The entire exterior surface] [and] [the first 125 mmto 200 nm 5 to 8
i nches inside the tubes] of each coil shall be coated with phenolic resin
coating system
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2.10. 4.1 St andard Product

Provi de a phenolic resin coating systemthat is a standard product of a
manuf acturer regularly engaged in the manufacturing of products that are
of a simlar material, design and wor knmanship

Standard products are defined as conponents and equi prent that have been
in satisfactory conmercial or industrial use in simlar applications of
simlar size for at |east two years before bid opening.

Prior to this two year period, these standard products were sold on the
conmer ci al market using advertisenents in manufacturers' catal ogs or

br ochur es. These nmanufacturers' catal ogs, or brochures shall have been
copyri ghted docunents or be identified with a nanufacturer's docunent
nunber .

2.11 HOT- WATER STORAGE TANKS
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NOTE: This SUBPART is tailored for WATER HEATERS
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Hot - wat er storage tanks shall be constructed by one nmanufacturer, ASME
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cenment-lined or glass-lined steel type in
accordance with AWM D100. The heat |oss shall conformto TABLE IIl in
PART 3 of this Section as deternmi ned by the requirenents of

ASHRAE 90.1 - SI ASHRAE 90.1 - IP. Each tank shall be equipped with a

t hernoneter, conforming to ASTM E1, Type |, Cass 3, Range C, style and
formas required for the installation, and with 175 nmm 7 i nch scale.

Ther nonet er shall have a separabl e socket suitable for a 20 mr 3/4 inch

t apped opening. Tanks shall be equi pped with a pressure gauge 155 nmm 6
inch mnimumdianeter face. Insulation shall be as specified in Section
23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Storage tank capacity
shal | be as shown.

2.12 PUMPS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This SUBPART is tailored for PUWMPS.
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2.12.1 Sunmp Punps
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NOTE: Designer will indicate |ocation, sizes,

hor sepower, and capacities of equiprment on draw ngs.
Provi de dupl ex punps, if discharge capacity is
greater than 1.6 liters per second 25 gpn and tota
head is at least 6 m 20 feet. Delete "totally

encl osed and fan cool ed" when not required.
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Sunp punps shall be of capacities indicated. The punps shall be of the
autonmatic, electric notor-driven, subnerged type, conplete wth necessary
control equipnment and with a split or solid cast-iron or steel cover

pl ate. The punps shall be direct-connected by an approved flexible
coupling to a vertical electric notor having a continuous oiling device or
packed bearings seal ed against dirt and noisture. Mtors shall be totally
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encl osed, fan-cool ed of sizes as indicated and shall be equi pped with an
across-the-line magnetic controller in a NEVA 250, Type [1] [4]

encl osure. Integral size nmotors shall be the premiumefficiency type in
accordance with NEMA MG 1. Each punp shall be fitted with a high-grade

t hrust bearing nmounted above the floor. Each shaft shall have an

al i gnnment bearing at each end, and the suction inlet shall be between 75
and 150 mm 3 and 6 inches above the sunp bottom The suction side of each
punp shall have a strainer of anple capacity. A float switch assenbly,
with the switch conpletely enclosed in a NEMA 250, Type [1] [4] enclosure,
shall start and stop each notor at predeternm ned water |evels. Duplex
punps shall be equi pped with an autonmatic alternator to change the | ead
operation fromone punp to the other, and for starting the second punmp if
the flow exceeds the capacity of the first punp. The discharge [ine from
each punp shall be provided with a union or flange, a nonclog sw ng check
val ve, and a stop valve in an accessible |location near the punp.

.12.2 Circul ati ng Punps

Donestic hot water circulating punps shall be electrically driven,

singl e-stage, centrifugal, with nechanical seals, suitable for the

i ntended service. Punp and notor shall be [integrally nounted on a
cast-iron or steel subbase,] [close-coupled with an overhung inpeller,]
[or] [supported by the piping on which it is installed]. The shaft shal
be one-piece, heat-treated, corrosion-resisting steel with inpeller and
snoot h-surfaced housi ng of bronze.

Mot or shall be totally enclosed, fan-cooled and shall have sufficient
wat t age horsepower for the service required. Each punp notor shall be
equi pped with an across-the-line nmagnetic controller in a NEVA 250, Type 1
encl osure with "START-STOP" switch in cover.
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NOTE: The follow ng paragraph is tailored for ARW
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Integral size notors shall be premiumefficiency type in accordance with
NEVA M5 1. Punp nmotors snaller than 746 W 1 hp Fractional horsepower punp
notors shall have integral thernal overload protection in accordance with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Guards shall shield
exposed novi ng parts.

.12.3 Boost er Punps
.12.3.1 Centrifugal Punps

Hori zontal split-case centrifugal -type booster punps shall be furnished.
The capacities shall be as shown, and the speed shall not exceed 1800 rpm
Punps shall have a casing of close-grained iron or steel with snooth water
passages. A gasket shall be provided between the upper and | ower hal ves
of the casing. Suction and di scharge connections shall be flanged.

I mpel l ers shall be nonoverl oadi ng, bronze, bal anced to elimnnate

vi bration, and shall be keyed to corrosion-resisting steel shafts. The
casings shall be fitted with bronze wearing or sealing rings. Bearings
shal |l be cartridge type, enabling the entire rotating elenent to be
renoved wi t hout disturbing alignnment or exposing the bearings to dirt,

wat er, and other foreign matter. Punps shall be provided w th nechanica
seal s. Seal boxes shall be machined in the punp casing and at both sides
of the punp, and shall be of sufficient depth to include a conventiona
bronze seal ring and rows of shaft packing. Bedplates shall be
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close-grain cast iron or steel with ribs and lugs, conplete with
foundation bolts, and shall have a drip |lip with drain hole. Each punp
shall be tested at the manufacturer's plant for operating characteristics
at the rated capacity and under specified operating conditions. Test
curves shall be furnished showi ng capacity in liters per second gpn, head
in meters feet, efficiency, brake wattage horsepower, and operation in
parallel with simlar punps. Miltiple punp installations shall have punp
characteristics conpatible for operation in parallel with simlar punps.
The electric nmotor shall be sized for non-overl oad when operating at any
poi nt al ong the characteristic curve of the punp. CGuards shall shield
exposed belts and noving parts.

.12.3.2 Controls

Each punp notor shall be provided with encl osed across-the-line-type
magnetic controller conplete in a NEVMA 250 Type 1 enclosure with three
posi tion, "HAND- OFF- AUTOVATI C, " selector switch in cover. Punps shall be
automatically started and stopped by float or pressure sw tches, as

i ndi cated. The punps shall start and stop at the | evels and pressures
indicated. A multiposition sequence selector switch shall be provided so
that any two punps nay be operated sinultaneously keeping a third punp as
a standby.

.12. 4 Fl exi bl e Connectors
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NOTE: Fl exi bl e connectors shoul d be provided for
t he suction and di scharge of each centrifugal punp
only as a solution to alignnment problens to
accomodate retrofits. Flexible connectors should
al so be provided for fluid nedia tenperatures in

access of 82 degrees C 180 degrees F
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Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Cass 150 standard flanges. Flexible
connectors shall be line size and suitable for the pressure and
tenmperature of the intended service.

.12.5 Sewage Punps

Provide single type duplex type with automatic controls to alternate the
operation fromone punp to the other punp and to start the second punp in
the event the first punp cannot handle the incomng flow Provide high
wat er al arm and check val ve.

.13  WATER PRESSURE BOOSTER SYSTEM
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NOTE: This SUBPART is tailored for PUWPS.
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NOTE: One of the followi ng systenms will be used to
boost the water pressure to the value required for
service within the building. Indicate |ocation

si zes, horsepower, and capacities of equipnent on
drawi ngs. Provide dupl ex punps, if discharge
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2

2.

capacity is greater than 1.6 liter per second 25 gpmn
and total head is at |east 59.78 kPa 20 feet.
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.13.1 Const ant Speed Punpi ng System

Const ant speed punping systemw th pressure-regul ating val ves shall enpl oy
one | ead pump for low flows, and one or nore |ag punps for higher flows.
Pressure-regul ati ng val ves shall be provided with nonsl am check feature.
The factory prepiped and prewired assenbly shall be nmounted on a stee
frame, conplete with punps, nmotors, and automatic controls. The system
capacity and capacity of individual punps shall be as indicated. Current
sensing relays shall provide staging of the punps. The punps shall be
protected fromthernmal buildup, when running at no-flow, by a comobn
thermal relief valve. Pressure gauges shall be nobunted on the suction and
di scharge headers. The control panel shall bear the UL listing |abel for

i ndustrial control panels and shall be in a NEMA 250, Type 1 enclosure.
The control panel shall include the follow ng: No-flow shutdown; 7-day
time clock; audiovisual alarm external resets; manual alternation
magnetic notor controllers; time delays; transforner; current relays;
"HAND- OFF- AUTOVATI C' switches for each punp; mninmumrun tiners; |ow
suction pressure cutout; and indicating |lights for power on, individua

not or overload, and | ow suction pressure. The control circuit shall be
interlocked so that the failure of any controller shall energize the
succeedi ng controller.

.13.2 Hydr o- Pneunatic Water Pressure System

An ASME code constructed tank stanped for 862 kPa 125 psig water worKking
pressure shall be provided. The tank shall have a flexible diaphragm nade
of material conformng to FDA requirenments for use with potable water and
shal | be factory precharged to neet required system pressure.

.13.3 Vari abl e Speed Punping System

Vari abl e speed punpi ng system shall provide system pressure by varying
speed and nunber of operating punps. The factory prepiped and prew red
assenbly shall be nmounted on a steel frame conplete with punps, variable
speed drives, notors, and controls. The variable speed drives shall be
the oil-filled type capabl e of power transm ssion throughout their

conpl ete speed range w thout vibration, noise, or shock |oading. Each
vari abl e speed drive shall be run-tested by the manufacturer for rated
performance, and the manufacturer shall furnish witten perfornance
certification. Systemshall have suppressors to prevent noise

transm ssion over electric feed lines. Required electrical contro
circuitry and system function sensors shall be supplied by the variable
speed drive manufacturer. The primary power controls and nagnetic notor
controllers shall be installed in [the controls supplied by the drive
manufacturer] [the notor control center]. The sensors shall be located in
the systemto control drive speed as a function of [constant punp

di scharge pressure] [constant system pressure at |ocation indicated].
Connection between the sensors and the variable speed drive controls shal
be acconplished with [hydraulic sensing |lines] [copper w ring]
[telenetry]. Controls shall be in NEMA 250, Type 1 encl osures.

14 COVPRESSED Al R SYSTEM
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NOTE: This SUBPART is tailored for COVWRESSED Al R
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SYSTEM
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.14.1 Air Conpressors

Air conpressor unit shall be a factory-packaged assenbly, including

[ ] phase, | ] volt nmotor controls, swtches, wring, accessories,
and notor controllers, in a NEVA 250, Type [1] [4] enclosure.

Tank- mount ed air conpressors shall be manufactured to conply with UL
listing requirenents. Air conpressors shall have manufacturer's nane and
address, together with trade name, and catal og nunber on a nanepl ate
securely attached to the equi pnent. Each conpressor shall [start and stop
automatically at upper and |lower pressure limts of the system [regulate
pressure by constant speed conpressor |oading and unl oadi ng] [have a
manual - of f -automatic switch that when in the manual position, the
conpressor |oads and unl oads to neet the demand and, in the automatic
position, a time delay relay shall allow the conpressor to operate for an
adj ustabl e length of tinme unloaded, then stop the unit]. Guards shal

shi el d exposed noving parts. Each duplex conpressor system shall be
provided with [automatic] [nmanual] alternation system Each conpressor
nmotor shall be provided with an across-the-line-type magnetic controller
conplete with lowvoltage release. An intake air filter and silencer
shal | be provided with each conpressor. Aftercool er and noisture
separator shall be installed between conpressors and air receiver to
renmove noi sture and oil condensate before the air enters the receiver.
Aftercool ers shall be either air- or water-cooled, as indicated. The air
shal | pass through a sufficient nunmber of tubes to affect cooling. Tubes
shal |l be sized to give maxi num heat transfer. Water to unit shall be
controlled by a solenoid or pneurmatic val ve, which opens when the
conpressors start and cl oses when the conpressors shut down. Cooling
capacity of the aftercooler shall be sized for the total capacity of the
conpressors. Means shall be provided for draining condensed noisture from
the receiver by an automatic float type trap. Capacities of air
conpressors and receivers shall be as indicated.

.14.2 Lubricated Conpressors

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

NOTE: \Where a suitable conpressing station is shown
for delivering air to laundries and |inen-repair
roons, in addition to the shops, a duplicate
conpressor will be required for conpressing and
delivering air. Lubricated type conpressors are
required for delivery of air to linen repair at 552
kPa 80 psig, laundry at 586 kPa 85 psig, and genera
| aboratories and shops at 345 kPa 50 psig.
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Conpressors shall be two-stage, V-belt drive, capable of operating
continuously agai nst their designed di scharge pressure, and shall operate
at a speed not in excess of 1800 rpm Conpressors shall have the capacity
and di scharge pressure indicated. Conpressors shall be assenbl ed conplete
on a conmon subbase. The conpressor main bearings shall be either roller
or ball. The discharge passage of the high pressure air shall be piped to
the air receiver with a copper pipe or tubing. A pressure gauge
calibrated to 1.03 MPa 150 psi and equi pped with a gauge cock and

pul sati on danpener shall be furnished for installation adjacent to
pressure switches.
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2.14.3 Air Receivers

Recei vers shall be designed for 1.38 MPa 200 psi working pressure.

Recei vers shall be factory air tested to 1-1/2 tines the working
pressure. Receivers shall be equipped with safety relief valves and
accessories, including pressure gauges and autonmati ¢ and nanual drains.
The outside of air receivers may be gal vani zed or supplied with conmercia
enanel finish. Receivers shall be designed and constructed in accordance
with ASME BPVC SEC VIIlI D1 and shall have the design working pressures
specified herein. A display of the ASME seal on the receiver or a
certified test report froman approved i ndependent testing |aboratory

i ndi cating conformance to the ASME Code shall be provided.

2.14. 4 Intake Air Supply Filter
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NOTE: Indicate | ocation and capacities of the air
filters on the drawings. Specially filtered air
shoul d be provided for all |ocations, except

| aundri es and gar ages.
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Dry type air filter shall be provided having a collection efficiency of 99
percent of particles larger than 10 microns. Filter body and nedia shal
wi t hstand a maxi nunm 862 kPa 125 psi, capacity as indicated.

2.14.5 Pressure Regul ators

The air systemshall be provided with the necessary regulator valves to
mai ntain the desired pressure for the installed equipnment. Regulators
shal | be designed for a maxi muminlet pressure of 862 kPa 125 psi and a
maxi mum t enperature of 93 degrees C 200 degrees F. Regulators shall be
singl e-seated, pilot-operated with valve plug, bronze body and trim or
equal , and threaded connections. The regulator valve shall include a
pressure gauge and shall be provided with an adjustnment screw for
adjusting the pressure differential from O kPa to 862 kPa 0 to 125 psi.
Regul at or shall be sized as indicated.

2.15 DOVESTI C WATER SERVI CE METER
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NOTE: Use the first bracketed option for Navy
projects only. Use the second bracketed option for
Army and Air Force projects.
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[ The requirenments for netering and subnetering are specified in Section
33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG

][Cold water neters 50 mr 2 inches and smaller shall be positive
di spl acenment type conforming to AWM C700. Cold water nmeters 64 nmr 2-1/2
inches and | arger shall be turbine type conformng to AWM C701. Meter
regi ster may be round or straight reading type, [indicating [ 11 [as
provided by the local utility]. Meter shall be provided with a pul se
generator, renote readout register and all necessary wiring and
accessori es.

Met ers nust be connected to the base wide energy and utility nonitoring
and control system (if this systemexists) using the installation's
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advanced netering protocols.
12.16 POOL WATER PUMP SAFETY VACUUM RELEASE SYSTEN ( SVRS)
Saf ety vacuumrel ease system (SVRS) shall neet the requirenments specified

in ASVE A112.19.17, or ASTM F2387, as nodified and suppl enented by this
specification. Systemshall include:

Vacuum noni toring at |east 60 tinmes per second.

Power supply nonitoring at |east 50 tinmes per second.

Capabl e of integration with existing tiner box.

Low vacuum sensing and al arm

Mai nt enance override.

Power back- up.

Di splay of error readout.

Turns off power to punmp in mlliseconds upon detecting sudden vacuum change.

Mul tiple audible alarmcapabilities for nmultiple harnful situations.

2.17 ELECTRI CAL WORK
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NOTE: 1. Show the electrical characteristics,
notor starter type(s), enclosure type, and nmaxi num
rpmin the equi pmrent schedul es on the draw ngs.

2. \Were reduced-voltage notor starters are
recommended by the manufacturer or required

ot herwi se, specify and coordinate the type(s)
required in Section 26 20 00, |NTERI OR DI STRI BUTI ON
SYSTEM  Reduced-voltage starting is required when
full voltage starting will interfere with other

el ectrical equipnment and circuits and when
recommended by the manuf acturer

3. Use the bracketed item specifying high

ef ficiency single-phase notors for applications
where the use of high efficiency nmotors is
deternmined to be cost effective.

4. Use the third bracketed item where pol yphase
notors are part of an assenbly, and the use of

prem um efficiency notors is cost-effective

Prem um efficiency notors are required by Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM f or i ndi vi dua
nmotors that are not part of a packaged system
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Provide electrical notor driven equi pnment specified conplete with notors,
notor starters, and controls as specified herein and in Section 26 20 00

SECTION 22 00 00 Page 61




| NTERI OR DI STRI BUTI ON SYSTEM Provide internal wiring for conponents of
packaged equi pnment as an integral part of the equiprment. Provide [high
efficiency type, ]single-phase, fractional -horsepower alternating-current
motors, including notors that are part of a system corresponding to the
applications in accordance with NEMA MG 11.[ In addition to the

requi renents of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM provi de
pol yphase, squirrel-cage nmediuminduction nmotors with continuous ratings,
including notors that are part of a system that neet the efficiency
ratings for prem umefficiency notors in accordance with NEVA MG 1.]
Provide motors in accordance with NEVA M5 1 and of sufficient size to
drive the I oad at the specified capacity w thout exceedi ng the nanepl ate
rating of the notor.

Motors shall be rated for continuous duty with the encl osure specified.

Mot or duty requirenents shall allow for maxi num frequency start-stop
operation and m ni mum encountered interval between start and stop. Motor
torque shall be capable of accelerating the connected | oad within 20
seconds with 80 percent of the rated voltage naintained at notor termnals
during one starting period. Mdtor bearings shall be fitted with grease
supply fittings and grease relief to outside of the enclosure.

Control l ers and contactors shall have auxiliary contacts for use with the
controls provided. Mnual or automatic control and protective or signal
devices required for the operation specified and any control wring
required for controls and devi ces specified, but not shown, shall be
provi ded. For packaged equi pnent, the nanufacturer shall provide
controllers, including the required nonitors and tined restart.

Power wiring and conduit for field installed equi prent shall be provided
under and conformto the requirenents of Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM

.18 M SCELLANEQUS PI PI NG | TEMS

.18.1 Escut cheon Pl at es

Provi de one piece or split hinge netal plates for piping entering floors,
wal I's, and ceilings in exposed spaces. Provide chrom umplated on copper
all oy plates or polished stainless steel finish in finished spaces.
Provi de paint finish on plates in unfinished spaces.

.18.2 Pi pe Sl eeves

Provi de where piping passes entirely through walls, ceilings, roofs, and
floors. Sleeves are not required where [supply] drain, waste, and vent
(DW/) piping passes through concrete floor slabs |ocated on grade, except
where penetrating a menbrane wat er proof fl oor

.18.2.1 Sl eeves in Masonry and Concrete

Provi de steel pipe sleeves or schedule 40 PVC plastic pipe sleeves.

Sl eeves are not required where drain, waste, and vent (DW/) piping passes
t hrough concrete floor slabs |located on grade. Core drilling of masonry
and concrete may be provided in lieu of pipe sleeves when cavities in the
core-drilled hole are conpletely grouted snoot h.

.18.2.2 Sl eeves Not in Masonry and Concrete

Provi de 26 gage gal vani zed steel sheet or PVC plastic pipe sleeves.
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2.18.3 Pi pe Hangers (Supports)

Provi de MSS SP-58 Type 1 with adjustable type steel support rods, except
as specified or indicated otherwise. Attach to steel joists with Type 19
or 23 clanps and retaining straps. Attach to Steel Wor S beans with Type
21, 28, 29, or 30 clanps. Attach to steel angles and vertical web stee
channels with Type 20 clanp with beam cl anp channel adapter. Attach to
hori zontal web steel channel and wood with drilled hole on centerline and
doubl e nut and washer. Attach to concrete with Type 18 insert or drilled
expansi on anchor. Provide Type 40 insulation protection shield for

i nsul ated pi pi ng.

2.18. 4 Nanepl at es

Provide 3.2 mr 0.125 inch thick nmelam ne | am nated plastic namepl at es,
black matte finish with white center core, for equipnent, gages,

t hernoneters, and val ves; valves in supplies to faucets will not require
nanepl ates. Accurately align lettering and engrave nini mumof 6.4 mr 0.25
i nch high nornal block lettering into the white core. M nimm size of
nanepl ates shall be 25 by 63 mr 1.0 by 2.5 inches. Key nanmeplates to a
chart and schedul e for each system Frame charts and schedul es under gl ass
and pl ace where directed near each system Furnish two copies of each
chart and schedul e.

2.18.5 Label s
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NOTE: This paragraph is applicable only to NASA
proj ects.

NOTE: Labeling of conponents is an inexpensive and
ef fective nmethod for hel ping building occupants
properly operate the systens and for hel ping
facilities personnel properly maintain the systens.
The | abel s shoul d be easy to read when standi ng next
to the equi pment, and durable to match the life of

t he equi pnent to which they are attached. Delete

itemc for non-battery operated units.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de | abels for sensor operators at flush valves and faucets. |nclude
the follow ng informati on on each | abel

a. ldentification of the sensor and its operation with [graphic]
[witten] [Braille] description

b. Range of the sensor
c. Battery replacenment schedul e.
PART 3 EXECUTI ON

3.1 GENERAL | NSTALLATI ON REQUI REMENTS

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: This paragraph is tailored for PlIPING
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Piping located in air plenuns shall conformto NFPA 90A requirenents.
Piping located in shafts that constitute air ducts or that enclose air
ducts shall be nonconbustible in accordance with NFPA 90A. Installation
of plastic pipe where in conpliance with NFPA nay be installed in
accordance with PPFA Fire Man. The plunbing system shall be installed
conplete with necessary fixtures, fittings, traps, valves, and
accessories. Water and drai nage piping shall be extended 1.5 n 5 feet
out side the building, unless otherw se indicated. A [gate valve] [ful
port ball valve] [ball valve] and drain shall be installed on the water
service line inside the building approximately 150 mr 6 i nches above the
floor frompoint of entry. Piping shall be connected to the exterior
service lines or capped or plugged if the exterior service is not in

pl ace. Sewer and water pipes shall be laid in separate trenches, except
when ot herwi se shown. Exterior underground utilities shall be at |east
300 mr 12 inches below the [average | ocal frost depth] [finish grade] or
as indicated on the drawings. |If trenches are closed or the pipes are
ot herwi se covered before being connected to the service lines, the

| ocation of the end of each plunbing utility shall be narked with a stake
or other acceptable neans. Valves shall be installed with control no

| ower than the val ve body.

3.1.1 Water Pipe, Fittings, and Connections

3.1.1.1 Uilities
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NOTE: This paragraph is tailored for PIPING
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The piping shall be extended to fixtures, outlets, and equipnent. The

hot -wat er and col d-wat er pi ping system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and maintenance wi thout interfering with
operation of other equiprment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing
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NOTE: This paragraph is tailored for PlIPING
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The work shall be carefully laid out in advance, and unnecessary cutting
of construction shall be avoided. Danmage to building, piping, wring, or
equi pnment as a result of cutting shall be repaired by nechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent
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NOTE: This paragraph is tailored for PlIPING
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Pi pe openings shall be closed with caps or plugs during installation
Fi xtures and equi pnent shall be tightly covered and protected agai nst
dirt, water, chemicals, and nechanical injury. Upon conpletion of the
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work, the fixtures, materials, and equi pnrent shall be thoroughly cl eaned,
adj usted, and operated. Safety guards shall be provided for exposed
rotating equi prent.
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NOTE: This paragraph is tailored for PlIPING
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3.1.1. 4 Mai ns, Branches, and Runouts

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph is tailored for PIPING
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Pi ping shall be installed as indicated. Pipe shall be accurately cut and
wor ked into place without springing or forcing. Structural portions of

t he buil ding shall not be weakened. Aboveground piping shall run parallel
with the Iines of the building, unless otherw se indicated. Branch pipes
fromservice lines nmay be taken fromtop, bottom or side of nain, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance
fromother work and other services to permt not |less than 12 nm 1/2 inch
bet ween fini shed covering on the different services. Bare and insul ated
wat er |ines shall not bear directly against building structural elenents
so as to transnit sound to the structure or to prevent flexible novenent
of the Iines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permitted except for
use in situations in which standard factory fabricated conponents are
furni shed to acconmpdat e specific accepted installation practice. Change
in direction shall be nmade with fittings, except that bending of pipe 100
nr 4 inches and smaller will be permitted, provided a pipe bender is used
and wi de sweep bends are forned. The center-line radius of bends shall be
not less than six dianeters of the pipe. Bent pipe show ng kinks,
wrinkles, flattening, or other malformations will not be acceptable.

3.1.1.5 Pi pe Drains
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NOTE: This paragraph is tailored for PIPING
Designer will indicate |ocation of pipe drains on
t he draw ngs.
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Pi pe drains indicated shall consist of 20 mm 3/4 inch hose bibb with
renewabl e seat and [gate] [full port ball] [ball] valve ahead of hose
bi bb. At other l[ow points, 20 mr 3/4 inch brass plugs or caps shall be
provi ded. Disconnection of the supply piping at the fixture is an
accept abl e drain.

3.1.1.6 Expansi on and Contraction of Piping
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NOTE: This paragraph is tailored for PlIPING
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Al l owance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets and changes in direction where
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i ndicated and required. Risers shall be securely anchored as required or
where indicated to force expansion to | oops. Branch connections from
risers shall be made with anple swing or offset to avoid undue strain on
fittings or short pipe lengths. Horizontal runs of pipe over 15 m 50 feet
in length shall be anchored to the wall or the supporting construction
about mdway on the run to force expansion, evenly divided, toward the
ends. Sufficient flexibility shall be provided on branch runouts from
mains and risers to provide for expansion and contraction of piping.
Flexibility shall be provided by installing one or nore turns in the line
so that piping will spring enough to allow for expansi on w t hout
straining. |f mechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction may be
al | owed pendi ng approval of Contracting Oficer.

3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 100 mr 4 inches in

di ameter or larger shall be provided with thrust bl ocks, where indicated,
to prevent novenent. Thrust bl ocking shall be concrete of a nix not

| eaner than: 1 cenent, 2-1/2 sand, 5 gravel; and having a conpressive
strength of not |less than 14 MPa 2000 psi after 28 days. Bl ocking shal
be pl aced between solid ground and the fitting to be anchored. Unless

ot herwi se indicated or directed, the base and thrust bearing sides of the
t hrust bl ock shall be poured agai nst undisturbed earth. The side of the
t hrust bl ock not subject to thrust shall be poured against forns. The
area of bearing will be as shown. Blocking shall be placed so that the
joints of the fitting are accessible for repair. Steel rods and cl anps,
protected by gal vani zing or by coating wi th bitum nous paint, shall be
used to anchor vertical down bends into gravity thrust bl ocks.

3.1.1.8 Conmer ci al - Type Water Hamer Arresters
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NOTE: Designer will indicate |ocation, quantity and
size of commercial -type water hanmer arresters on
the drawi ngs. Conmmerci al -type water hamer
arresters will be sized and | ocated in accordance
with PDI WH 201. Piping serving equi pment havi ng
qui ck-cl osi ng val ves shall have suitably sized
arresters. The I CC International Plumbing Code
defines a quick-closing valve and the Codes 1997
Conment ary provi des exanpl es of what are and are not
consi dered qui ck-cl osing val ves. PDI-WH 201 al so
defines quick valve closure. Review of these
docunents will help the designer provide the proper
nunber of arresters.

For pressures of 450 kPa 65 psi or |ess, comercial
wat er hanmer arresters may be reduced by the
designer in number and size, if the system does not
contai n quick-acting valves. Water pressure
regul ati ng or reduci ng val ves may be provided in
lieu of commercial -type water hanmmer arresters, if
| ocal use has provided satisfactory performance.
When required, install arresters as close as
possi bl e to quick-acting val ves, ends of |ong pipe
runs, and near batteries of fixtures.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Conmer ci al -type water hamer arresters shall be provided on hot- and

col d-wat er supplies and shall be |ocated as generally indicated, with
preci se location and sizing to be in accordance with PDI VWH 201. Water
hamrer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Comrercial-type water hamrer arresters shal
conformto ASSE 1010. Vertical capped pipe colums will not be pernitted.

3.1.2 Conpressed Air Piping (Non-O | Free)
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NOTE: This paragraph is tailored for COMWPRESSED Al R
SYSTEM
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Conpressed air piping shall be installed as specified for water piping and
suitable for 862 kPa 125 psig working pressure. Conpressed air piping
shal | have supply lines and discharge term nals |egibly and permanently
mar ked at both ends with the nane of the systemand the direction of flow

3.1.3 Joints
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NOTE: This SUPBART is tailored for PlIPING
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NOTE: \Where environnental conditions do not warrant
the use of dielectric unions or flanges the

requi renment for such unions and flanges will be
del et ed.
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Installati on of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and

not ching of straight runs of pipe for tees will not be permtted. Joints
shall be nade up with fittings of conpatible naterial and nade for the
speci fic purpose intended.

3.1.3.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conform ng
to ASME B1.20.1. Only nmle pipe threads shall be coated with graphite or
with an approved graphite conpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape applied.

3.1.3.2 Mechani cal Coupl i ngs
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NOTE: Do not use this paragraph on NAVFAC proj ects.
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Mechani cal couplings may be used in conjunction with grooved pipe for
aboveground, ferrous or non-ferrous, donmestic hot and cold water systens,
in lieu of unions, brazed, sol dered, welded, flanged, or threaded joints.

Mechani cal couplings are permitted in accessible |ocations including

behi nd access plates. Flexible grooved joints will not be permtted,
except as vibration isolators adjacent to mechanical equipnment. Rigid

SECTION 22 00 00 Page 67



grooved joints shall incorporate an angle bolt pad design which naintains
netal -to-nmetal contact with equal anount of pad of fset of housings upon
installation to ensure positive rigid clanping of the pipe.

Desi gns which can only clanp on the bottom of the groove or which utilize
gripping teeth or jaws, or which use msaligned housing bolt holes, or
which require a torque wench or torque specifications will not be
permtted.

Grooved fittings and couplings, and grooving tools shall be provided from
t he sane manufacturer. Segnentally wel ded el bows shall not be used.
Grooves shall be prepared in accordance with the coupling manufacturer's

| at est published standards. G ooving shall be perfornmed by qualified
groovi ng operators having denonstrated proper grooving procedures in
accordance with the tool nmanufacturer's recomrendati ons.

The Contracting O ficer shall be notified 24 hours in advance of test to
denonstrate operator's capability, and the test shall be perforned at the
work site, if practical, or at a site agreed upon. The operator shal
denonstrate the ability to properly adjust the grooving tool, groove the
pi pe, and to verify the groove dinensions in accordance with the coupling
manuf acturer's specifications.

3.1.3.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 65 mr 2-1/2

i nches and snal |l er; flanges shall be used on pipe sizes 80 nr 3 inches and
| ar ger.

3.1.3. 4 Grooved Mechani cal Joints
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NOTE: Do not use this paragraph on NAVFAC proj ects.
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Grooves shall be prepared according to the coupling manufacturer's
instructions. G ooved fittings, couplings, and grooving tools shall be
products of the sane manufacturer. Pipe and groove di nensions shal
conply with the tol erances specified by the coupling manufacturer. The
di ameter of grooves nade in the field shall be measured using a "go/no-go"
gauge, vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal
be measured and recorded for each change in grooving tool setup to verify
conpliance with coupling nmanufacturer's tolerances. G ooved joints shal
not be used in conceal ed | ocations.

3.1.3.5 Cast lron Soil, Waste and Vent Pipe
Bel | and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
reconmendati ons.

3.1.3.6 Copper Tube and Pi pe
a. Brazed. Brazed joints shall be nmade in conformance with AWS B2. 2/ B2. 2N

ASME B16. 50, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
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copper - phosphorus or copper-phosphorus-silver brazing netal w thout
flux. Brazing of dissimlar netals (copper to bronze or brass) shal
i nclude the use of flux with either a copper-phosphorus,
copper - phosphorus-silver or a silver brazing filler netal

b. Soldered. Soldered joints shall be nade with flux and are only
acceptable for piping 50 nr 2 inches and snaller. Soldered joints
shal |l conformto ASME B31.5 and CDA A4015. Sol dered joints shall not
be used in conpressed air piping between the air conpressor and the
receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shall be
made i n accordance with |ICC | PC.
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NOTE: For Navy, Marine Corps, and Army projects,
coordinate with the user on the use of press
fittings for copper pipe and tube.
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d. Press connection. Copper press connections shall be made in strict
accordance with the manufacturer's installation instructions for
manuf actured rated size. The joints shall be pressed using the
t ool (s) approved by the manufacturer of that joint. M ninumdistance
between fittings shall be in accordance with the nanufacturer's
requi renents.

3.1.3.7 Pl astic Pipe

Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nade with
sol vent cenent. PVC and CPVC pipe shall have joints nade with sol vent
cenent el astoneric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and inspection; threading of
Schedul e 40 Pipe is not allowed), or mated fl anged.

3.1.3.8 d ass Pipe

Joints for corrosive waste glass pipe and fittings shall be made with
corrosion-resisting steel conpression-type couplings with acrylonitrile
rubber gaskets lined with polytetrafl uoroethyl ene.

3.1.3.9 Corrosive Waste Plastic Pipe

Joints for polyolefin pipe and fittings shall be nmade by mechanical joint
or electrical fusion coil nethod in accordance with ASTM D2657 and

ASTM F1290. Joints for filanment-wound reinforced thernosetting resin pipe
shall be made in accordance with nanufacturer's instructions. Unions or
flanges shall be used where required for disconnection and i nspection

3.1.3.10 Pol ypropyl ene Pi pe
Joints for polypropyl ene pipe and fittings shall be made by heat fusion
wel di ng socket-type or butt-fusion type fittings and shall conply with
ASTM F2389.

3.1.3.11 O her Joi nt Met hods
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NOTE: Coordi nate wi th paragraph MATERI ALS.
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3.

3.
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1.4 Dissinmlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be
made with dielectric unions or flange waterways. Dielectric waterways
shal | have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Wterways shall have netal
connections on both ends suited to match connecting piping. Dielectric
wat erways shall be internally lined with an insul ator specifically
designed to prevent current flow between dissimlar nmetals. Dielectric
flanges shall neet the performance requirenments described herein for
dielectric waterways. Connecting joints between plastic and netallic pipe
shall be nade with transition fitting for the specific purpose.

1.5 Corrosion Protection for Buried Pipe and Fittings
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NOTE: Both cathodic protection and protective
coatings, regardless of soil resistivity, are to be
provi ded for steel, ductile iron, and cast iron
pressurized piping under floor (slab on grade) in
soil. The results of an econonic anal ysis and
recomendati ons by a "corrosion expert" wll govern
the application of CP and protective coatings on
gravity sewer lines, regardless of soil resistivity,
and for potable water lines in resistivities above
10000 ohmcentineters. For a large najority of new
facilities, a sacrificial type of cathodic
protection system as specified in Section 26 42 13
GALVANI C ( SACRI FI Cl AL) ANODE CATHODI C PROTECTI ON
(GACP) SYSTEM woul d be the applicable section to
ref erence; however, the plunbing designer mnust
coordinate with the cathodic protection designer for
sel ection of one or both of the CP specification
options.

Thi s paragraph contains tailoring for ARMY, NAVY,
and NASA
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Ductile iron, cast iron, and steel pipe, fittings, and joints shall have a
protective coating. Additionally, ductile iron, cast iron, and stee
pressure pipe shall have a cathodic protection system and joint bondi ng.
The cathodic protection system protective coating system and joint
bondi ng for cathodically protected pipe shall be in accordance with
[Section 26 42 13 GALVANI C (SACRI FI Cl AL) ANODE CATHODI C PROTECTI ON ( GACP)
SYSTEM [ and ]J[Section 26 42 17 | MPRESSED CURRENT CATHODI C PROTECTI ON

(1 CCP) SYSTEM. Coatings shall be selected, applied, and inspected in
accordance with NACE SP0169 and as otherw se specified. The pipe shall be
cl eaned and the coating systemapplied prior to pipe tightness testing.
Joints and fittings shall be cleaned and the coating system applied after
pi pe tightness testing. For tape coating systens, the tape shall conform
to AWM C203 and shall be applied with a 50 percent overlap. Priner
utilized with tape type coating systens shall be as recommended by the

t ape manufacturer.
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3. 1.

Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and per manent
| ocati on.

3.1.6.1 Sl eeve Requirenents
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NOTE: Indicate the |ocations of all pipe sleeves on
t he design drawi ngs. Indicate sleeves at |ocations
where piping pass entirely through walls, ceilings,
roofs, and floors. The designer will detail type of

pi pe sl eeves on the drawi ngs, illustrating nmethod of
seal i ng annul ar space between pipe and sleeve. The
designer will coordinate requirements for clearances

around sl eeves with Section 23 05 48.19 [ SEI SM (]
BRACI NG FOR HVAC or Section 22 05 48.00 20
MECHANI CAL SOUND, VI BRATI ON, AND SEI SM C CONTROL.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Unl ess indicated otherw se, provide pipe sleeves neeting the foll ow ng
requi renents:

a.

Secure sleeves in position and | ocation during construction. Provi de
sl eeves of sufficient Iength to pass through entire thickness of
wal I's, ceilings, roofs, and floors.

A rmodul ar nmechani cal type sealing assenbly may be installed in Iieu of
a wat erproofing clanmping flange and caul ki ng and seal i ng of annul ar
space between pipe and sleeve. The seals shall consist of

i nterlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe and sl eeve using gal vani zed stee
bolts, nuts, and pressure plates. The lIinks shall be |oosely
assenbled with bolts to forma conti nuous rubber belt around the pipe
with a pressure plate under each bolt head and each nut. After the
seal assenbly is properly positioned in the sleeve, tightening of the
bolt shall cause the rubber sealing elenents to expand and provide a
wat erti ght seal between the pipe and the sleeve. Each seal assenbly
shal |l be sized as reconmended by the manufacturer to fit the pipe and
sl eeve invol ved.

Sl eeves shall not be installed in structural nenbers, except where

i ndi cated or approved. Rectangul ar and square openi ngs shall be as
detail ed. Each sleeve shall extend through its respective floor, or
roof, and shall be cut flush with each surface, except for speci al

ci rcunst ances. Pipe sl eeves passing through floors in wet areas such
as mechani cal equi prent roons, |avatories, kitchens, and ot her

pl unbi ng fixture areas shall extend a mnimumof 100 nmr 4 i nches above
the finished floor.

Unl ess ot herwi se indicated, sleeves shall be of a size to provide a
mnimmof[ 6 my 1/4 inch ][ 25 mr one inch ] clearance between bare
pi pe or insulation and inside of sleeve or between insulation and

i nside of sleeve. Sleeves in bearing walls and concrete slab on grade
floors shall be steel pipe or cast-iron pipe. Sleeves in nonbearing
wal I's or ceilings my be steel pipe, cast-iron pipe, galvanized sheet
metal with | ock-type | ongitudinal seam or plastic.

Except as otherw se specified, the annular space between pi pe and
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sl eeve, or between jacket over insulation and sl eeve, shall be seal ed
as indicated with sealants conforning to ASTM C920 and with a pri ner,
backstop material and surface preparation as specified in Section

07 92 00 JO NT SEALANTS. The annul ar space between pi pe and sl eeve,
bet ween bare insul ation and sl eeve or between jacket over insulation
and sl eeve shall not be sealed for interior walls which are not
designated as fire rated.

f. Sleeves through bel owgrade walls in contact with earth shall be
recessed 12 mr 1/2 inch fromwall surfaces on both sides. Annular
space between pi pe and sl eeve shall be filled with backing materi al
and sealants in the joint between the pipe and [concrete] [nmasonry]
wal | as specified above. Sealant selected for the earth side of the
wal | shall be conpatible w th danpproofing/waterproofing materials
that are to be applied over the joint sealant. Pipe sleeves in
fire-rated walls shall conformto the requirenents in Section 07 84 00
FI RESTOPPI NG

3.1.6.2 Fl ashi ng Requi renents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The applicable detail plates will be

conpl eted and i ncluded on the contract draw ngs.

Sl eeve t hickness and square and rectangul ar openi ng
details will be determi ned and indicated on the

drawi ngs. Indicate pipe chase areas on the draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Pi pes passing through roof shall be installed through a 4.9 kg per square
neter 16 ounce copper flashing, each within an integral skirt or flange.
Fl ashing shall be suitably formed, and the skirt or flange shall extend
not |less than 200 nmr 8 inches fromthe pipe and shall be set over the roof
or floor nenbrane in a solid coating of bitum nous cenment. The flashing
shal |l extend up the pipe a m nimumof 250 mr 10 i nches. For cleanouts,
the flashing shall be turned down into the hub and caul ked after placing
the ferrule. Pipes passing through pitched roofs shall be flashed, using
| ead or copper flashing, with an adjustable integral flange of adequate
size to extend not |ess than 200 mr 8 inches fromthe pipe in al
directions and | apped into the roofing to provide a watertight seal. The
annul ar space between the flashing and the bare pipe or between the
flashing and the netal -jacket-covered insulation shall be sealed as

i ndicated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 250 nm 10 inches in
di ameter, passing through roof or floor waterproofing nenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashi ng-cl anp device, and pressure ring with brass bolts. Flashing
shield shall be fitted into the sl eeve clanping device. Pipes passing

t hrough wal | wat er proofi ng nenbrane shall be sl eeved as described above.
A wat er proofing clanping flange shall be installed.

3.1.6.3 Wat er pr oof i ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Drawings will detail nethod of attaching
wat er pr oof i ng nmenbranes to sl eeves passing through
wal s or floors that are subject to a static head of

wat er .
Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Wat erproofing at floor-nmounted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of

t he sheet shall be perforated and turned down approximately 40 mr 1-1/2
inches to fit between the outside dianmeter of the drainpi pe and the inside
di ameter of the cast-iron or steel pipe sleeve. The turned-down portion
of the flashing guard shall be enmbedded in sealant to a depth of
approxinmately 40 mr 1-1/2 inches; then the seal ant shall be finished off
flush to floor |evel between the flashing guard and drai npi pe. The
flashing guard of sheet copper shall extend not [ess than 200 mm 8 i nches
fromthe drainpi pe and shall be | apped between the floor menbrane in a
solid coating of bitum nous cenent. |If cast-iron water closet floor
flanges are used, the space between the pipe sleeve and drainpi pe shall be
seal ed with sealant and the flashing guard shall be upturned approxi mately
40 mr 1-1/2 inches to fit the outside dianeter of the drainpipe and the

i nside dianeter of the water closet floor flange. The upturned portion of
the sheet fitted into the floor flange shall be seal ed.

3.1.6.4 Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caul ki ng and
seal i ng the annul ar space between the pipe and flashing or

nmet al -j acket -covered insulation and flashing, counterflashing nmay be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 150 mr 6 inches in
di anet er.

b. A tack-welded or banded-netal rain shield around the pipe.
3.1.6.5 Pi pe Penetrations of Slab on G ade Floors

Where pipes, fixture drains, floor drains, cleanouts or sinmlar items
penetrate slab on grade floors, except at penetrations of floors with

wat er pr oof i ng nmenbrane as specified in paragraphs FLASH NG REQUI REMENTS
and WATERPROOFI NG, a groove 6 to 13 nr 1/4 to 1/2 inch wide by 6 to 10 mr
1/4 to 3/8 inch deep shall be fornmed around the pipe, fitting or drain

The groove shall be filled with a sealant as specified in Section 07 92 00
JO NT SEALANTS.

3.1.6.6 Pi pe Penetrations

Provi de seal ants for all pipe penetrations. Al pipe penetrations shal
be sealed to prevent infiltration of air, insects, and vernmn.

3.1.7 Fire Sea

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Nornally, fire walls and fire partitions will
be desi gnated on the architectural draw ngs.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

VWere pipes pass through fire walls, fire-partitions, fire-rated pipe
chase walls or floors above grade, a fire seal shall be provided as
specified in Section 07 84 00 FlI RESTOPPI NG
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1.8 Supports

.1.8.1 CGener a

Hangers used to support piping 50 nr 2 inches and | arger shall be
fabricated to pernit adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
noverrent when operating tenperatures exceed anbient tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers. In the support of nultiple pipe runs on a common base nmenber, a
clip or clamp shall be used where each pipe crosses the base support
nmenber. Spacing of the base support menbers shall not exceed the hanger
and support spacing required for an individual pipe in the nultiple pipe
run. Threaded sections of rods shall not be formed or bent.

.1.8.2 Pi pe Supports and Structural Bracing, Seismc Requirenents

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Provide seismic requirements or piping and
rel ated equi pnent supports and show on the draw ngs.

Thi s paragraph contains tailoring for ARMY and NAVY.
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Pi pi ng and attached val ves shall be supported and braced to resist seismc
| oads as specified in Section 13 48 73 SEI SM C CONTROL FOR M SCELLANEQUS
EQUI PMENT and [ Section 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC] [ Section

22 05 48.00 20 MECHANI CAL SOUND, VI BRATION, AND SEI SM C CONTRCOL] [as
shown]. Structural steel required for reinforcenent to properly support

pi pi ng, headers, and equi pnent, but not shown, shall be provided.

Material used for supports shall be as specified in[ Section 05 12 00
STRUCTURAL STEEL][ Section 05 50 13 M SCELLANEOUS METAL FABRI CATI ONS] [
Section 05 51 33 METAL LADDERS][ Section 05 52 00 METAL RAILINGS][ Section
05 51 00 METAL STAIRS].

1.8.3 Pi pe Hangers, Inserts, and Supports

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Mechani cal and electrical |ayout draw ngs and
specifications for ceiling suspensions should
contain notes indicating that hanger |oads between
panel points in excess of 22.7 kg 50 pounds shal
have t he excess hanger | oads suspended from pane
poi nt s.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Installati on of pipe hangers, inserts and supports shall conformto
MBS SP-58 except as nodified herein.

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insul ated pipe.
c. Type 18 inserts shall be secured to concrete forns before concrete is

pl aced. Continuous inserts which allow nore adjustment nmay be used if
they otherw se nmeet the requirements for type 18 inserts.
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Type 19 and 23 C-clanps shall be torqued per MSS SP-58 and shall have
both | ocknuts and retaining devices furnished by the manufacturer.
Fiel d-fabricated G clanp bodies or retaining devices are not
accept abl e.

Type 20 attachnents used on angl es and channel s shall be furnished
with an added mal | eabl e-i ron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on fabricated
frames.

Type 39 saddl es shall be used on insulated pipe 100 mr 4 inches and
| arger when the tenperature of the nmediumis 15 degrees C 60 degrees F
or higher. Type 39 saddles shall be welded to the pipe.

Type 40 shields shall:
(1) Be used on insulated pipe |ess than 100 mr 4 inches.

(2) Be used on insul ated pipe 100 nmr 4 inches and | arger when the
tenmperature of the nediumis 15 degrees C 60 degrees F or |ess.

(3) Have a high density insert for all pipe sizes. Hi gh density
inserts shall have a density of 128 kg per cubic neter 8 pcf or
greater.

Hori zontal pipe supports shall be spaced as specified in M5S SP-58 and
a support shall be installed not over 300 mr 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m 5 feet apart at val ves.
Qperating tenperatures in determ ning hanger spacing for PVC or CPVC
pi pe shall be 49 degrees C 120 degrees F for PVC and 82 degrees C 180
degrees F for CPVC. Horizontal pipe runs shall include allowances for
expansi on and contraction

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 m 15 feet nor nore
than 2 m 8 feet fromend of risers, and at vent term nations.
Vertical pipe risers shall include allowances for expansion and
contraction.

Type 35 guides using steel, reinforced polytetrafluoroethyl ene (PTFE)
or graphite slides shall be provided to allow | ongitudinal pipe
noverrent. Slide materials shall be suitable for the system operating
temper atures, atnmospheric conditions, and bearing | oads encountered.
Lateral restraints shall be provided as needed. Were steel slides do
not require provisions for lateral restraint the foll owi ng may be used:

(1) On pipe 100 mr 4 inches and | arger when the tenperature of the
nmediumis 15 degrees C 60 degrees F or higher, a Type 39 saddl e,
wel ded to the pipe, may freely rest on a steel plate.

(2) On pipe less than 100 nr 4 inches a Type 40 shield, attached to
the pipe or insulation, may freely rest on a steel plate

(3) On pipe 100 mr 4 inches and larger carrying mediumless that 15

degrees C 60 degrees F a Type 40 shield, attached to the pipe or
insulation, may freely rest on a steel plate.
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I . Pipe hangers on horizontal insulated pipe shall be the size of the
outsi de dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is not
desirable, the type 35 guide shall include a pipe cradle, welded to
t he guide structure and strapped securely to the pipe. The pipe shal
be separated fromthe slide material by at least 100 mr 4 inches or by
an anount adequate for the insulation, whichever is greater.

n. Hangers and supports for plastic pipe shall not conpress, distort, cut
or abrade the piping, and shall allow free novenent of pipe except
where otherwi se required in the control of expansion/contraction

3.1.8.4 Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or nmasonry anchor devices. |Inserts
and anchors shall be applied with a safety factor not |ess than 5.
Supports shall not be attached to netal decking. Supports shall not be
attached to the underside of concrete filled floor or concrete roof decks
unl ess approved by the Contracting Officer. Masonry anchors for overhead
applications shall be constructed of ferrous materials only.

.1.9 Wel ded Installation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be made with welding fittings only; mtering or notching pipe
to formelbows and tees or other sinilar type construction will not be
permtted. Branch connection may be nmade with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inmprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnment, heat treatment, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renmoved and rewel ded. After filler metal has been renoved fromits
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have |lost any of their coating shall not be used.

.1.10 Pi pe C eanouts
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NOTE: Specify cast-iron adjustabl e heads where
heads are subject to | oads, cleaning agents, and
chemicals which will destroy heads made of plastic
mat eri al s.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Pi pe cl eanouts shall be the sane size as the pipe except that cleanout
plugs larger than 100 mm 4 inches will not be required. A cleanout
installed in connection with cast-iron soil pipe shall consist of a

| ong-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.
An extra-heavy cast-brass or cast-iron ferrule with countersunk cast-brass
head screw plug shall be caulked into the hub of the fitting and shall be
flush with the floor. deanouts in connection with other pipe, where

i ndi cated, shall be T-pattern, 90-degree branch drainage fittings with
cast-brass screw plugs, except plastic plugs shall be installed in plastic
pi pe. Plugs shall be the sane size as the pipe up to and including 100 mr
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4 inches. deanout tee branches with screw plug shall be installed at the
foot of soil and waste stacks, at the foot of interior downspouts, on each
connection to building stormdrain where interior downspouts are

i ndi cated, and on each building drain outside the building. C eanout tee
branches may be omtted on stacks in single story buildings with

sl ab- on-grade construction or where |l ess than 450 mr 18 inches of craw
space is provided under the floor. C eanouts on pipe concealed in
partitions shall be provided with chrom um pl ated bronze, nickel bronze,

ni ckel brass or stainless steel flush type access cover plates. Round
access covers shall be provided and secured to plugs with securing screw.
Square access covers may be provided with matching franmes, anchoring |ugs
and cover screws. Ceanouts in finished walls shall have access covers
and franes installed flush with the finished wall. Ceanouts installed in
finished floors subject to foot traffic shall be provided with a

chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frane and set flush with the finished floor. Heads of
fasteni ng screws shall not project above the cover surface. Were

cl eanouts are provided wth adjustable heads, the heads shall be [cast
iron] [or] [plastic].

2 WATER HEATERS AND HOT WATER STORAGE TANKS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This SUBPART is tailored for WATER HEATERS
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2.1 Rel i ef Val ves

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: A discharge pipe the full size of the relief
val ve outlet will be shown connected to the outl et
and shown on the drawi ngs term nated at a safe

| ocation. The discharge pipe should not be directly
connected to the drainage systemand will conformto
the requirenents of the International Plunmbing Code
(for comercial and industrial hot water heaters
ASVE BPVC SEC |V al so applies).

R R I R I R I I R R I R R R I R R R I R R R R R R I R R I R R O O

No val ves shall be installed between a relief valve and its water heater
or storage tank. The P&T relief valve shall be installed where the val ve
actuator cones in contact with the hottest water in the heater. Wenever
possi ble, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -wat er outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nmount ed above and within 150 mr 6 i nches above the top of the tank or

wat er heater.

.2.2 Installation of Gas- and Ol -Fired Water Heater

Installation shall conformto NFPA 54 for gas fired and NFPA 31 for oi
fired. Storage water heaters that are not equipped with integral heat
traps and having vertical pipe risers shall be installed with heat traps
directly on both the inlet and outlet. Circulating systens need not have
heat traps installed. An acceptable heat trap nay be a piping arrangenent
such as el bows connected so that the inlet and outlet piping nake
vertically upward runs of not |ess than 600 mr 24 inches just before
turning downward or directly horizontal into the water heater's inlet and
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outlet fittings. Conmercially available heat traps, specifically designed
by the manufacturer for the purpose of effectively restricting the natura
tendency of hot water to rise through vertical inlet and outlet piping
during standby periods may al so be approved.

2.3 Heat Traps

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Piping arrangenent for the heat trap should

be shown on the draw ngs.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Pi ping to and fromeach water heater and hot water storage tank shall be
routed horizontally and downward a mini num of 600 mr 2 feet before turning
in an upward direction.

. 2.4 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nade with
dielectric unions or flanges.

.2.5 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
bet ween the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as
recommended by the tank manufacturer, to match incom ng water pressure.

2.6 Direct Fired and Donestic Water Heaters
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NOTE: This paragraph is also tailored for NAVY.

For Navy projects, any boilers or direct fired
donestic water heaters over 117,124.2 Watts 400, 000
BTU hour are required to be inspected and certified
in accordance with Unified Facilities Criteria UFC

3-430-07, "Operations and Mai ntenance: |nspection
and Certification of Boilers and Unfired Pressure
Vessel s". If the inspection is performed by

contract, the inspector nust be certified by one of
t he NAVFAC Senior Boiler Inspectors. |If this
project has a water heater neeting these

requi renents, add the follow ng paragraph

R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S
Notify the Contracting O ficer when any direct fired donmestic water heater

over 117,124.2 Watts 400,000 BTU hour is operational and ready to be
i nspected and certified.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph is tailored for FIXTURES.
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Pol i shed chronmi um pl ated pi pe, valves, and fittings shall be provided
where exposed to view. Angle stops, straight stops, stops integral with
the faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops
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for supplies with threaded, sweat or solvent weld inlets shall be
furnished and installed with fixtures. Were connections between copper
tubi ng and faucets are made by rubber conpression fittings, a beading too
shal | be used to nechanically deformthe tubing above the conpression
fitting. Exposed traps and supply pipes for fixtures and equi prent shal
be connected to the rough piping systenms at the wall, unless otherw se
speci fied under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chrome finish.
Pl unmbi ng fixtures and accessories shall be installed within the space
shown.

3.1 Fi xture Connecti ons

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This paragraph is tailored for FIXTURES.
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Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting compound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to nake a first-class joint with the closet-setting
conpound or gasket and fixture used.

.3.2 Fl ushonet er Val ves
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NOTE: This paragraph is tailored for FIXTURES.

I ncl ude bracketed requirenment for water closets in
mal e barracks and dormitories. Bunpers for water
cl oset seat on flushometer spud work only wth
closed front seat. Delete sentence descri bing

[ ocation of flush valve handl e when an autonatic
flushing systemis provided.
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Fl ushomet er val ves shall be secured to prevent novenent by anchoring the

I ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket.[ Flushoneter valves for water closets shall be
installed 1 m 39 inches above the floor, except at water closets intended
for use by the physically handi capped where flushoneter valves shall be
nount ed at approximately 760 mr 30 i nches above the floor and arranged to
avoid interference with grab bars. 1In addition, for water closets

i ntended for handicap use, the flush valve handle shall be installed on
the wide side of the enclosure.][ Bunpers for water closet seats shall be
installed on the [wall] [flushoneter stop] [flushoneter spud].]

3.3 Hei ght of Fixture Ri ns Above Fl oor
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NOTE: This paragraph is tailored for FIXTURES.
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Lavatories shall be nounted with rim 775 mr 31 i nches above fini shed
floor. \Wall-hung drinking fountains and water coolers shall be installed
with rim 1020 mr 42 inches above floor. Wall-hung service sinks shall be
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nounted with rinm 700 mr 28 i nches above the floor. Installation of
fixtures for use by the physically handi capped shall be in accordance with
| CC A117. 1.

3.3.4 Shower Bath Qutfits
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NOTE: This paragraph is tailored for FIXTURES.
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The area around the water supply piping to the mxing val ves and behi nd
t he escutcheon plate shall be nade watertight by caul ki ng or gasketi ng.

3.3.5 Fi xture Supports
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NOTE: This subpart is tailored for FlIXTURES.
Project drawings will detail methods of hanging

| avatories and wal | -hung urinals. Normally, these
fixtures will be supported by one of the nethods

descri bed.
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Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of sinilar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to |ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in
lieu of chair carrier, shall be fastened to the wall structure only where
it is not possible to anchor a floor-nmounted chair carrier to the floor

sl ab.

3.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

3.3.5.2 Support for Concrete-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the concrete wall using through bolts and a back-up pl ate.

3.3.5.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shal

be of the heavy duty design; and feet (bases) shall be steel and welded to
a square or rectangular steel tube upright. Wall plates, in |lieu of
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to
t hese studs.

3.3.5.4 Support for Wod Stud Construction
VWhere floor is a concrete slab, a floor-anchored chair carrier shall be

used. \Were entire construction is wood, wood crosspi eces shall be
installed. Fixture hanger plates, supports, brackets, or mounting |ugs
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shall be fastened with not |ess than No. 10 wood screws, 6 mr 1/4 inch
thi ck m ni mum steel hanger, or toggle bolts with nut. The wood
crosspi eces shall extend the full width of the fixture and shall be
securely support ed.

.3.5.5 WAl | - Mount ed Water C oset Gaskets
Where wal | -nounted water closets are provided, reinforced wax, treated

felt, or neoprene gaskets shall be provided. The type of gasket furnished
shal | be as recomended by the chair-carrier nmanufacturer

.3.6 Backf | ow Preventi on Devi ces
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NOTE: This paragraph is tailored for FIXTURES and
contains additional tailoring for AIR FORCE, ARMY
and NAVY. The Air Force uses the Uniform Pl unmbi ng
Code, for Air Force jobs backflow prevention

equi pnent and installation nust neet the UPC code.
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Pl unmbi ng fixtures, equipnment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of
nonpot abl e water. Backfl ow preventers shall be installed where indicated
and in accordance with [ICCIPC] [ICCIPC] [IAPMO UPC] at all other

| ocati ons necessary to preclude a cross-connect or interconnect between a
pot abl e water supply and any nonpot abl e substance. In addition backfl ow
preventers shall be installed at all |ocations where the potable water
outlet is belowthe flood I evel of the equi pnment, or where the potable
water outlet will be l|ocated below the | evel of the nonpotable substance.
Backfl ow preventers shall be |ocated so that no part of the device will be
subnerged. Backfl ow preventers shall be of sufficient size to allow
unrestricted flow of water to the equi pnent, and preclude the backfl ow of
any nonpot abl e substance into the potable water system Bypass piping
shal | not be provided around backfl ow preventers. Access shall be

provi ded for naintenance and testing. Each device shall be a standard
comercial unit.

.3.7 Access Panel s
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NOTE: This paragraph is tailored for FIXTURES.
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Access panel s shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the conceal ed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in[ Section
08 31 00 ACCESS DOORS AND PANELS][ Section 05 51 33 METAL LADDERS] |
Section 05 52 00 METAL RAILINGS][ Section 05 51 00 METAL STAIRS].

3.8 Si ght Drains
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NOTE: This paragraph is tailored for PlIPING
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Si ght drains shall be installed so that the indirect waste will term nate
50 nr 2 inches above the flood rimof the funnel to provide an acceptable
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air gap
3.9 Tr aps
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NOTE: This paragraph is tailored for PlIPING
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Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe nay be plastic conform ng to ASTM D3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

.3.10 Shower Pans
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NOTE: This subpart is tailored for PIPING
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Before installing shower pan, subfloor shall be free of projections such
as nail heads or rough edges of aggregate. Drain shall be a bolt-down,
clanmping-ring type with weepholes, installed so the |lip of the subdrain is
flush with subfl oor.

.3.10.1 Cener al

The floor of each individual shower, the shower-area portion of

conbi nati on shower and drying room and the entire shower and dryi ng room
where the two are not separated by curb or partition, shall be nade
watertight with a shower pan fabricated in place. The shower pan nateria
shal |l be cut to size and shape of the area indicated, in one piece to the
maxi mum extent practicable, allow ng a mninumof 150 mr 6 inches for
turnup on walls or partitions, and shall be fol ded over the curb with an
approximate return of 1/4 of curb height. The upstands shall be placed
behind any wall or partition finish. Subflooring shall be snpboth and
clean, with nail heads driven flush with surface, and shall be sloped to
drain. Shower pans shall be clanped to drains with the drain clanping
ring.

.3.10.2 Met al Shower Pans

When a shower pan of required size cannot be furnished in one piece, netal
pi eces shall be joined with a flintlock seam and sol dered or burned. The
corners shall be folded, not cut, and the corner seam shall be sol dered or
burned. Pans, including upstands, shall be coated on all surfaces with
one brush coat of asphalt. Asphalt shall be applied evenly at not |ess
than 1 liter per square neter 1 gallon per 50 square feet. A layer of
felt covered with building paper shall be placed between shower pans and
wood floors. The joining surfaces of nmetal pan and drain shall be given a
brush coat of asphalt after the pan is connected to the drain

.3.10.3 Pl asticized Chlorinated Pol yet hyl ene Shower Pans

Corners of plasticized chlorinated pol yethyl ene shower pans shall be
fol ded agai nst the upstand by making a pig-ear fold. Hot-air gun or heat
| anp shall be used in making corner folds. Each pig-ear corner fold shal
be nailed or stapled 12 nr 1/2 inch fromthe upper edge to hold it in
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place. Nails shall be gal vani zed | arge-head roofing nails. On netal
fram ng or studs, approved duct tape shall be used to secure pig-ear fold
and nenbrane. \Were no backing is provided between the studs, the
menbrane sl ack shall be taken up by pleating and stapling or nailing to
studding 12 mm 1/2 inch from upper edge. To adhere the nmenbrane to
vertical surfaces, the back of the menbrane and the surface to which it
will be applied shall be coated wi th adhesive that becones dry to the
touch in 5 to 10 mnutes, after which the nenbrane shall be pressed into
pl ace. Surfaces to be sol vent-welded shall be clean. Surfaces to be
joined with xylene shall be initially sprayed and vigorously cleaned with
a cotton cloth, followed by final coating of xylene and the joining of the
surfaces by roller or equivalent neans. |f anbient or nenbrane
tenperatures are below 4 degrees C 40 degrees F the nenbrane and the joint
shal |l be heated prior to application of xylene. Heat nmay be applied with
hot-air gun or heat |anp, taking precautions not to scorch the menbrane.
Adequat e ventilation and wearing of gloves are required when working wth
xyl ene. Menbrane shall be pressed into position on the drain body, and
shall be cut and fit to match so that nmenbrane can be properly clanped and
an effective gasket-type seal provided. On wood subflooring, two |ayers of
0.73 kg per square neter 15 pound dry felt shall be installed prior to
installation of shower pan to ensure a smooth surface for installation

3.3.10. 4 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pans

Nonpl asti ci zed PVC shall be turned up behind walls or wall surfaces a

di stance of not |ess than 150 mr 6 inches in roomareas and 75 nmmr 3 inches
above curb level in curbed spaces with sufficient material to fold over
and fasten to outside face of curb. Corners shall be pig-ear type and

fol ded between pan and studs. Only top 25 mr 1 inch of upstand shall be
nailed to hold in place. Nails shall be gal vani zed | arge-head roofing
type. Approved duct tape shall be used on netal framing or studs to
secure pig-ear fold and nenbrane. Were no backing is provided between
studs, the nenbrane slack shall be taken up by pleating and stapling or
nailing to studding at top inch of upstand. To adhere the nmenbrane to
vertical surfaces, the back of the menbrane and the surface to which it is
to be applied shall be coated wi th adhesive that becones dry to the touch
in5to 10 mnutes, after which the nenbrane shall be pressed into place.
Trimfor drain shall be exactly the size of drain opening. Bolt holes
shal | be pierced to accombdate bolts with a tight fit. Adhesive shall be
used between pan and subdrain. Canping ring shall be bolted firmy. A
smal | amount of gravel or porous materials shall be placed at weephol es so
that holes remain clear when setting bed is poured. Menbrane shall be

sol vent wel ded with PVC sol vent cenent. Surfaces to be solvent wel ded
shal |l be clean (free of grease and grine). Sheets shall be laid on a flat
surface with an overlap of about 50 mm 2 inches. Top edge shall be fol ded
back and surface prined with a PVC priner. PVC cenment shall be applied

and surfaces i medi ately placed together, while still wet. Joint shall be
l[ightly rolled with a paint roller, then as the joint sets shall be rolled
firmy but not so hard as to distort the material. |In long |engths, about

600 or 900 M 2 or 3 feet at a tine shall be welded. On wood subfl ooring,
two layers of 0.73 kg per square neter 15 pound felt shall be installed
prior to installation of shower pan to ensure a snooth surface
installation.

3.4 VI BRATI ON- ABSORBI NG FEATURES
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I ndi cate on the draw ngs where equi pment shoul d be
nounted resiliently. Details for proper nmounting of
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equi pnrent will be indicated on the drawi ngs. Insert
required isolation efficiency in the blank space for
installations where specific values for reduction of
noi se and vibration transm ssion are necessary;
otherwi se the sentence will be deleted. For areas
where the maxi mumtol erable transmissibility in
percent is considered necessary, the isolation
efficiency will be given. Recomrended
transmssibility in percentages is as follows: 10
percent for equiprment nmounted in very critica

areas, 10 to 20 percent for critical areas, and 20
to 40 percent for noncritical areas. The draw ngs
shoul d be checked to ensure that all structural and
equi pnment connection factors or conditions
surroundi ng the equi pment, which is to be provided
with vibration isolation units, favorably influence
the effectiveness of the isolators. \Were nany
itens of equipnent require different transm ssion
val ues, because of different equipnent |ocations,

t he paragraph nay be revised to indicate the
appropriate val ues on the draw ngs.

Del ete subnmittal of Vibration-Absorption Features
when not required.

Thi s paragraph contains tailoring for PUVMPS and
Pl PI NG
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Mechani cal equi prent, including conpressors and punps, shall be isol ated
fromthe building structure by approved vi bration-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of nmachine and fl oor
or foundation fastening, together with internedi ate isolation materi al

and shall be a standard product with printed load rating. Piping
connected to nmechani cal equi pnent shall be provided with flexible
connectors. Isolation unit installation shall limt vibration to | ]
percent of the | owest equi pment rpm

3.4.1 Tank- or Skid- Mounted Conpressors
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NOTE: This paragraph is tailored for COVWRESSED Al R
SYSTEM and al so contains tailoring for ARMY.
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Fl oor attachnment shall be as recommended by conpressor manufacturer
Conpressors shall be nmounted to resist seisnmic |oads as specified in
Section 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC.

3.4.2 Foundat i on- Mount ed Conpressors
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NOTE: This paragraph is tailored for COVWRESSED Al R
SYSTEM and al so contains tailoring for ARMY.
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[ Foundati on attachment shall be as recomended by the conpressor
manuf acturer. ][Foundation shall be as recommended by the conpressor
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manuf acturer, except the foundation shall weigh not less than three tines
t he weight of the noving parts. ] Conpressors shall be mounted to resi st

seismc |loads as specified in Section 23 05 48.19 [SEI SM C] BRACI NG FOR
HVAC.

.5 WATER METER REMOTE READOUT REG STER

The renote readout register shall be nounted at the location indicated or
as directed by the Contracting Oficer

6 | DENTI FI CATI ON SYSTEMS

6.1 I dentification Tags
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NOTE: Delete when identification tags are not
consi dered necessary on snall projects.
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Identification tags nmade of brass, engraved |anminated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 mr 1-3/8 inch mni num dianeter, and nmarking shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AWG copper wire,
chrone-pl at ed beaded chain, or plastic straps designed for that purpose.

6.2 Pi pe Col or Code Mar ki ng
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NOTE: Designer will coordinate color code marking
with Section 09 90 00 PAINTS AND COATI NGS. Col or
code marking for piping not listed in Table | of
Section 09 90 00, will be added to the table.
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Col or code marki ng of piping shall be as specified in Section 09 90 00
PAI NTS AND CQOATI NGS.

6.3 Col or Codi ng Schene for Locating Hidden Utility Components
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NOTE: The Col or Code Table will be devel oped to
suit the installation. The colors of netal disks
used in Arny projects will be as directed by the
Facilities Engineer. Ildentification plate specified
in Section 09 90 00 PAINTS AND COATINGS will be
deleted if col or coding schene is specified.
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Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for maintenance and
operation of operable conmponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid
ceiling. The operabl e conmponents shall include val ves, danpers, sw tches,

I i nkages and thernostats. The col or coding scheme shall consist of a
col or code board and col ored nmetal disks. Each colored netal disk shal

be approximately 12 mr 3/8 inch in diameter and secured to renovabl e
ceiling panels with fasteners. The fasteners shall be inserted into the
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ceiling panels so that the fasteners will be concealed fromview The
fasteners shall be nanually renpvable w thout tools and shall not separate
fromthe ceiling panels when panels are dropped fromceiling height.
Installation of colored netal disks shall follow conpletion of the
finished surface on which the disks are to be fastened. The col or code
board shall have the approxi mate dinmensions of 1 nm 3 foot width, 750 mr 30
i nches height, and 12 mr 1/2 inch thickness. The board shall be nade of
wood fi berboard and franmed under glass or 1.6 mr 1/16 inch transparent
pl astic cover. Unless otherw se directed, the color code synbols shall be
approximately 20 mr 3/4 inch in dianeter and the related lettering in 12 mm
1/2 inch high capital letters. The color code board shall be nounted and
| ocated in the nechani cal or equi prent room The col or code system shal
be as indicated bel ow

Col or System Item Locati on

[ [ [ [

3.7 ESCUTCHEONS
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NOTE: This SUBPART is tailored for PIPING
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Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish
corrosion-resisting steel, polished chrom umplated zinc alloy, or
pol i shed chrom um pl ated copper alloy. Escutcheons shall be either
one-piece or split-pattern, held in place by internal spring tension or
set screw.

3.8 PAI NTI NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09 90 00
PAI NTS AND COATI NGS.

3.8.1 Pai nti ng of New Equi prment

New equi prrent painting shall be factory applied or shop applied, and shal
be as specified herein, and provi ded under each individual section

3.8.1.1 Factory Painting Systens

Manuf acturer's standard factory painting systens nay be provi ded subject
to certification that the factory painting systemapplied will withstand
125 hours in a salt-spray fog test, except that equi pment | ocated outdoors
shall withstand 500 hours in a salt-spray fog test. Salt-spray fog test
shall be in accordance with ASTM B117, and for that test the acceptance
criteria shall be as follows: imediately after conpletion of the test,

t he paint shall show no signs of blistering, winkling, or cracking, and
no | oss of adhesion; and the speci nen shall show no signs of rust creepage
beyond 3 mm 0.125 inch on either side of the scratch mark.

The filmthickness of the factory painting system applied on the equi prent
shall not be less than the filmthickness used on the test specinen. |If
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manufacturer's standard factory painting systemis being proposed for use
on surfaces subject to tenperatures above 50 degrees C 120 degrees F, the
factory painting systemshall be designed for the tenperature service.

.8.1.2 Shop Pai nting Systems for Metal Surfaces

Clean, pretreat, prine and paint netal surfaces; except alum num surfaces
need not be painted. Apply coatings to clean dry surfaces. Cean the
surfaces to renove dust, dirt, rust, oil and grease by wire brushing and
sol vent degreasing prior to application of paint, except metal surfaces
subject to tenmperatures in excess of 50 degrees C 120 degrees F shall be
cl eaned to bare netal .

Where nore than one coat of paint is specified, apply the second coat
after the preceding coat is thoroughly dry. Lightly sand damaged painting
and retouch before applying the succeedi ng coat. Color of finish coat

shal | be alum numor |ight gray.

a. Tenperatures Less Than 50 Degrees C 120 Degrees F:. Imedi ately after
cl eaning, the netal surfaces subject to tenperatures |ess than 50
degrees C 120 degrees F shall receive one coat of pretreatment priner
applied to a mninmumdry filmthickness of 0.0076 mrv 0.3 nil, one coat
of primer applied to a mnimumdry filmthickness of 0.0255 mr one ml;
and two coats of enanel applied to a mininumdry filmthickness of
0.0255 nmr one m | per coat.

b. Tenperatures Between 50 and 205 Degrees C 120 and 400 Degrees F
Met al surfaces subject to tenperatures between 50 and 205 degrees C
120 and 400 degrees F shall receive two coats of 205 degrees C 400
degrees F heat-resisting enanel applied to a total m nimumthickness of
0.05 mr 2 mls.

c. Tenperatures G eater Than 205 Degrees C 400 Degrees F: Metal surfaces
subj ect to tenmperatures greater than 205 degrees C 400 degrees F shal
receive two coats of 315 degrees C 600 degrees F heat-resisting paint
applied to a total minimumdry filmthickness of 0.05 nr 2 mls.

9 TESTS, FLUSHI NG AND DI SI NFECTI ON
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NOTE: Sone facilities nay require a

condi tioning/flushing of water fountains and faucets
that are listed as end point devices by NSF/ ANSI 61
Section 9. This is to neet possible customer
expectations that these devices produce drinking
water that neets the | ead | eaching requirenents of
NSF/ ANSI 61 i nmedi ately upon beneficial occupancy.
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9.1 Pl unmbi ng System
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NOTE: This paragraph is tailored for PIPING and
al so contains tailoring for AIR FORCE, ARMW, and
NAVY.

NOTE: The Air Force uses the Uniform Pl unbi ng Code,
for Air Force jobs backfl ow prevention equi prent and
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installation nust neet the UPC code.
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The followi ng tests shall be perforned on the plunbing systemin
accordance with [ICC IPCI[ICC IPC][I APMO UPC], except that the drainage
and vent systemfinal test shall include the snbke test. The Contractor
has the option to performa peppernmint test in lieu of the snoke test. |If
a peppermint test is chosen, the Contractor nust submt a testing
procedure and reasons for choosing this option in lieu of the snoke test
to the Contracting Oficer for approval.

a. Drainage and Vent Systens Test. The final test shall include a snoke
test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.

3.9.1.1 Test of Backfl ow Preventi on Assenblies
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NOTE: This paragraph is tailored for PIPING
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Backfl ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenbli es.

Backfl ow prevention assenbly test gauges shall be tested annually for
accuracy in accordance with the requirenments of State or local regulatory
agencies. If there is no State or |ocal regulatory agency requirenents,
gauges shall be tested annually for accuracy in accordance with the

requi renents of University of Southern California's Foundation of Cross
Connection Control and Hydraulic Research or the American Water Wrks
Associ ati on Manual of Cross Connection (Manual M 14), or any ot her
approved testing | aboratory having equival ent capabilities for both

| aboratory and field evaluation of backfl ow prevention assenbly test

gauges. Report formfor each assenbly shall include, as a mninmm the
fol | owi ng:

Data on Device Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Number Certified Tester

Serial Nunber Certified Tester No.

Si ze Date of Test

Location

Test Pressure Readings Serial Nunber and Test Data of Gauges

If the unit fails to neet specified requirenents, the unit shall be
repai red and retested.

SECTION 22 00 00 Page 88




3.9.1.2 Shower Pans
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NOTE: This paragraph is tailored for PIPING
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After installation of the pan and finished floor, the drain shall be
temporarily plugged bel ow the weep holes. The floor area shall be fl ooded
with water to a mininumdepth of 25 mr 1 inch for a period of 24 hours.
Any drop in the water |evel during test, except for evaporation, will be
reason for rejection, repair, and retest.

3.9.1.3 Conpressed Air Piping (Nonoil-Free)
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NOTE: This paragraph is tailored for COMWPRESSED Al R
SYSTEM
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Pi pi ng systens shall be filled with oil-free dry air or gaseous nitrogen to

1. 03 MPa 150 psig and hold this pressure for 2 hours with no drop in
pressure.

3.9.2 Def ective Work
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NOTE: This paragraph contains tailoring for PlIPING

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be nmade with new materials. Caul king
of screwed joints or holes will not be acceptable.

3.9.3 Syst em Fl ushi ng

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

NOTE: This subpart is tailored for PIPING
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3.9.3.1 During Fl ushing

EE R R R S I R R I R I I R R I R I R R I R S I R I R R I R R R R R R R O

NOTE: Hot water flushing dissolves npst excess
petrol atum based flux inside piping, helping to
avoid future corrosion problens.

EE R R R S I R I R I I R R I R R R R I R S I R I R R I R R R R R R R

Bef ore operational tests or disinfection, potable water piping system
shal |l be flushed with [hot ]potable water. Sufficient water shall be used
to produce a water velocity that is capable of entraining and renopving
debris in all portions of the piping system This requires simnultaneous
operation of all fixtures on a conmon branch or main in order to produce a
flushing velocity of approxinmately 1.2 nmeters per second 4 fps through al
portions of the piping system |In the event that this is inmpossible due
to size of system the Contracting Oficer (or the designated
representative) shall specify the nunber of fixtures to be operated during
flushing. Contractor shall provide adequate personnel to nonitor the
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flushing operation and to ensure that drain lines are unobstructed in
order to prevent flooding of the facility. Contractor shall be
responsi ble for any flood damage resulting fromflushing of the system
Fl ushing shall be continued until entrained dirt and other foreign

mat eri al s have been renoved and until discharge water shows no

di scoloration. All faucets and drinking water fountains, to include any
devi ce considered as an end point device by NSF/ANSI 61, Section 9, shal
be flushed a minimumof 1 L 0.25 gallons per 24 hour period, ten tines
over a 14 day period.

.9.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be
renoved, cleaned, and replaced. After flushing and cl eaning, systens
shal |l be prepared for testing by imediately filling water piping with
clean, fresh potable water. Any stoppage, discoloration, or other damage
to the finish, furnishings, or parts of the building due to the
Contractor's failure to properly clean the piping systemshall be repaired
by the Contractor. Wien the systemflushing is conplete, the hot-water
system shal |l be adjusted for uniformcirculation. Flushing devices and
automatic control systens shall be adjusted for proper operation according
to manufacturer's instructions. Flowrates on fixtures nust not exceed
those stated in PART 2 of this Section. Unless nore stringent |oca
requi renents exist, lead |levels shall not exceed linmts established by
40 CFR 141.80 (c)(1). The water supply to the building shall be tested
separately to ensure that any | ead contanination found during potable
wat er systemtesting is due to work being performed inside the building.

. 9.4 Oper ational Test

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: The following Iist contains tailoring: Itens
b. and c. are tailored for FIXTURES; Iteme. is
tailored for PUWS; Itemf. is tailored for WATER
HEATERS, Itens g. and h. are tailored for PIPING
Itemi. is tailored for PRESSURE PIPING and Itemj.
is tailored for COWRESSED Al R SYSTEM

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plumbing systemto operating tests to
denonstrate satisfactory installation, connections, adjustnments, and
functional and operational efficiency. Such operating tests shall cover a
peri od of not less than 8 hours for each systemand shall include the
following information in a report with conclusion as to the adequacy of
the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and discharge pressures.

f. Tenperature of each donestic hot-water supply.
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3.

g. Operation of each floor and roof drain by flooding with water.
h. Operation of each vacuum breaker and backfl ow preventer

i. Conplete operation of each water pressure booster system including
punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet. Each
i ndi cating instrunent shall be read at 1/2 hour intervals. The report
of the test shall be subnmitted in quadruplicate. The Contractor shal
furni sh instrunents, equipnent, and personnel required for the tests;
the Governnent will furnish the necessary water and electricity.

9.5 Di si nfection

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: |If government | aboratory facilities are
avai |l abl e to conduct the bacterial exanination of
the test sanples, revise this paragraph
accordingly. The option of having the Contracting
Oficer performthe sanpling and testing will be
selected only if Government |aboratory facilities
are available and with concurrence from appropriate

| aboratory personnel. At sone |ocations, either
county or installation health officers inspect the
di sinfection process. |If this is required, add a

notification requirenent and give the office to be
notified, including phone nunber. For nodification
of existing systens, provide special procedures for
di sinfection of new equi pnent. For Arny-only
projects, use EPA SM 9223. For Navy-only projects,
use AWM 10084.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

After all system conponents are provided and operational tests are
conplete, the entire donmestic hot- and col d-water distribution system
shal |l be disinfected. Before introducing disinfecting chlorination
material, entire systemshall be flushed with potable water until any
entrained dirt and other foreign materials have been renoved.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraph contains tailoring
for PIPING and PUWPS.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

Water chlorination procedure shall be in accordance with AWM C651 and
AWM C652 as nodified and suppl emented by this specification. The
chlorinating material shall be hypochlorites or liquid chlorine. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion
(ppm. Feed a properly adjusted hypochlorite solution injected into
the systemwi th a hypochlorinator, or inject liquid chlorine into the
system through a solution-feed chlorinator and booster punp until the
entire systemis conpletely filled.

Test the chlorine residual level in the water at 6 hour intervals for
a continuous period of 24 hours. |If at the end of a 6 hour interval,
the chlorine residual has dropped to |l ess than 25 ppm flush the
pi pi ng i ncluding tanks with potable water, and repeat the above
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chlorination procedures. During the chlorination period, each valve
and faucet shall be opened and cl osed several tines.

After the second 24 hour period, verify that no | ess than 25 ppm
chlorine residual remains in the treated system The 24 hour
chlorination procedure nust be repeated until no | ess than 25 ppm
chlorine residual renmains in the treated system

Upon the specified verification, the systemincluding tanks shall then
be flushed with potable water until the residual chlorine level is
reduced to | ess than one part per nmillion. During the flushing

peri od, each valve and faucet shall be opened and cl osed several tines.

Take additional sanples of water in disinfected containers, for
bacterial exanmi nation, at |ocations specified by the Contracting
Oficer. Test these sanples for total coliformorganisms (coliform
bacteria, fecal coliform streptococcal, and other bacteria) in
accordance with [EPA SM 9223] [ AWM 10084]. The testing nethod used
shal | be EPA approved for drinking water systens and shall conply with
applicable local and state requirenents.

Di sinfection shall be repeated until bacterial tests indicate the
absence of coliform organisnms (zero nean coliformdensity per 100

milliliters) in the sanples for at least 2 full days. The systemwl|
not be accepted until satisfactory bacteriological results have been
obt ai ned.

[3.9.6 OPTI ONAL DI SI NFECTI ON METHOD

R R R R I R I R R R I R R R R R I R I R R R R R R I R R I R O O O

NOTE: This paragraph is tailored for NAVY. For
I cel and projects only, include the follow ng option

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Di si nfect new potable water piping and affected portions of existing
potabl e water piping with geothermal water. Geothernal water shall be not
| ess than 90 degrees C 194 degrees F and contact tinme shall be not |ess
than 30 minutes. After disinfection, thoroughly flush new portabl e water
pi ping and affected portions of existing potable water piping with the

chl ori nated base water supply for a mninmm of two hours.

13.10 POSTED | NSTRUCTI ONS

3.

Framed instructions under glass or in lamnated plastic, including wiring
and control diagranms showi ng the conplete layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted beside the diagrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

11 PERFORMANCE OF WATER HEATI NG EQUI PMENT

EE R R R I R I R R I R R R I R R R I R R I R R R R R I R O

NOTE: This SUBPART is tailored for WATER HEATERS
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Standard rating condition ternms are as follows:

EF Energy factor, mnimmoverall efficiency.

ET

M ni mum t hermal efficiency with 21 degrees C 70 degrees F delta T.
SL = Standby | oss is maxi num (Btu/h) based on a 38.9 degree C 70
degrees F tenperature difference between stored water and anbi ent
requirenents.

V = Rated volune in gallons

Q
3.11. 1 Storage Water Heaters

Nanepl ate input rate in kW (Btu/h)

3.11.1.1 El ectric

a. Storage capacity of 227 liters 60 gallons shall have a ninimum energy
factor (EF) of 0.93 or higher per FEMP requirenents.

b. Storage capacity of 227 liters 60 gallons or nore shall have a m nimum
energy factor (EF) of 0.91 or higher per FEMP requirenents.

3.11.1.2 Gas

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: FEMP suggests residential gas water heaters
have an EF of at least 0.67. A conmon EF is 0.80.

EE R R R S I R R R I I R I R I R R R R R I R S I R I R R I R R R R R R R R

a. Storage capacity of 189 liters 50 gallons or |ess shall have a m ni mum
energy factor (EF) of 0.67 or higher per FEMP requirenents.

b. Storage capacity of 75.7 liters 20 gallons - or nore and input rating

of 22980 W 75,000 Btu/h or less: mninmmEF shall be 0.62 - 0.0019V
per 10 CFR 430.

c. Rating of less than 22980 W (75,000 Btu/h) ET shall be 80 percent;
maxi mum SL shall be (Q 800+110x(V*"1/2)), per ANSI Z21.10.3/CSA 4.3

3.11.1.3 o

a. Storage capacity of 75.7 liters 20 gallons or nore and input rating of
30773 W 105,000 Btu/h or less: mininmmEF shall be 0.59-0.0019V per
10 CFR 430.

b. Rating of less than 309.75 WL 4,000 Btu/h/gallon or input rating nore

than 30773 W 105,000 Btu/h: ET shall be 78 percent; maxi num SL shal
be (Q 800+100x(VA71/2)), per ANSI Z21.10.3/CSA 4. 3.

3.11.2 Unfired Hot Water Storage

Al'l volunes and inputs: shall neet or exceed R-12.5.
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3.11.3

I nst ant aneous Wat er Heater

3.11.3.1 Gas

3.

a.

a.

.11,

12

Rating of 309.75 WL 4,000 Btu/h/gal and greater and less than 7.57 L
2 gallons with an input greater than 14.66 kW 50,000 Btu/h and | ess

t han 58.62 kW 200,000 Btu/h shall have a m nimum energy factor (EF) of
0. 62-0.0019V per 10 CFR 430.

Rating of 309.75 WL 4,000 Btu/h/gal and greater and |ess than 37.85 L
10 gallons with an input of 58.62 kW 200,000 Btu/h and greater shal
have a mninum thernal efficiency (ET) of 80 percent per

ANSI Z21.10.3/CSA 4.3

Rating of 309.75 WL 4,000 BTU h/gal and greater and 37.85 L 10 gal | ons
and greater with an input of 58.62 kW 200,000 Btu/h and greater shal
have a m ni mum thermal efficiency (ET) of 80 percent and the maxi num
SL shall be @ 800+110x(V~A"1/2)) per ANSI Z21.10.3/CSA 4.3

.11.3.2 al

Rating of 309.75 WL 4,000 Btu/h/gal and greater and less than 7.57 L
2 gallons with an input of 61.55 kW 210,000 Btu/h and | ess shall have
an energy factor (EF) of 0.59-0.0019V per 10 CFR 430

Rating of 309.75 WL 4,000 Btu/h/gal and greater and |l ess than 37.85 L
10 gallons with an input greater than 61.55 kW 210, 000 Btu/h shal

have a m ni mum thermal efficiency (ET) of 80 percent per

ANSI Z721.10.3/CSA 4.3

Rating of 309.75 WL 4,000 Btu/h/gal and 37.85 L 10 gal |l ons and

greater with an input of greater than 61.55 kW 210,000 Btu/h shal

have a m ni mum thermal efficiency (ET) of 78 percent and the

maxi mum SL shall be @Q 800+110x(V~"1/2)) per ANSI Z21.10.3/CSA 4.3
Pool Heaters

Gas/oil fuel, capacities and inputs: ET shall be 78 percent per
ASHRAE 146

Heat Punp, All capacities and inputs shall neet a COP of 4.0 per
ASHRAE 146

TABLES
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NOTE: TABLE | is tailored for PlIPING

NOTE: Corrosive waste, indicated in colum F of
Table | below, is a broad category; how well a pipe
material will respond to a specific application wll
depend on the type of waste and its concentration.
Col um F was devel oped based on corrosive waste
typically found at military or civil works
facilities, e.g., battery acid at nornal
concentration |levels. The designer shoul d consider
each specific application and research which type of
pi pe woul d work best. To help, The Plastic Pipe
Institute published a report titled "TR-19/2020
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Chemi cal Resistance of Plastic Piping Materials"
that contains a data table Iisting the chem ca
resi stance of piping located at web site:
https://pl asti cpi pe. org/ conmon/ Upl oaded%20fi | es/
Techni cal / TR-19. pdf

Use copper condensate drain piping on any equi pnent
that utilizes R-410A refrigerant or any refrigerant
t hat contains pol yolester lubricating oil.

TABLE |

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE, WASTE, VENT AND CONDENSATE DRAI N PI PI NG

SYSTEMS

\:ﬂ:‘:

Pi pe and Fitting SERVI CE | SERVI CE | SERVI CE | SERVI CE | SERVI CE | SERVI CE

SERVI CE G

Materials A B C D E F

[EEN

Cast iron soil pipe X X X X X
and fittings, hub
and spi got, ASTM A74
with conpression
gaskets. Pipe and
fittings shall be
marked with the

Cl SPI tradenark.

Cast iron soil pipe X X X X
and fittings

hubl ess, CISPI 301
and ASTM A888. Pipe
and fittings shall
be marked with the
Cl SPI tradenark.

Cast iron drainage X X X
fittings, threaded,
ASME B16. 12 for use
with Item 10

Cast iron screwed X X
fittings (threaded)
ASME B16.4 for use
with Item 10

Grooved pi pe X X X X
couplings, ferrous
and non-ferrous pipe
ASTM A536 And

ASTM A47/ AATM
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TABLE |

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE, WASTE, VENT AND CONDENSATE DRAI N PI PI NG

SYSTEMS

H:t‘:

Pi pe and Fitting

SERVI CE | SERVI CE | SERVI CE | SERVI CE | SERVI CE

SERVI CE

SERVI CE G

Materi al s

A B C D E

F

(o))

Ductile iron grooved
joint fittings for
ferrous pipe

ASTM A536 and

ASTM A47/ AATM f or
use with Item5

Bronze sand casting
grooved j oi nt
pressure fittings
for non-ferrous pipe
ASTM B584, for use
with [tem5

W ought copper
grooved j oi nt
pressure fittings
for non-ferrous pipe
ASTM B75/ B75M
C12200,

ASTM B152/ B152M
C11000, ASME Bl16. 22
ASME B16. 22 for use
with [tem5

Mal | eabl e-iron

threaded fittings,

gal vani zed ASME B16. 3
for use with Item 10

10

St eel pipe, seanl ess
gal vani zed,

ASTM A53/ A53M  Type
S, Grade B

11

Seanl ess red brass
pi pe, ASTM B43

12

Bronzed fl anged
fittings, ASME B16.24
for use with Itens

11 and 14
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TABLE |

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE, WASTE, VENT AND CONDENSATE DRAI N PI PI NG

SYSTEMS

\:N:‘:

Pi pe and Fitting

SERVI CE | SERVI CE | SERVI CE | SERVI CE | SERVI CE

SERVI CE

SERVI CE G

Materi al s

A

B C D E

F

13

Cast copper alloy
sol der joint
pressure fittings
ASME B16. 18f or use
with Item 14

14

Seanl ess copper
pi pe, ASTM B42

15

Cast bronze threaded
fittings, ASME B16.15

16

Copper drai nage

tube, (DW/),
ASTM B306

X*

17

W ought copper and
wrought al | oy

sol der-j oi nt

drai nage fittings.
ASME B16. 29

18

Cast copper alloy
sol der joint
drainage fittings,
DW/, ASME Bl16. 23

19

Acrylonitrile-Butadiern
(ABS) plastic drain,
waste, and vent pipe
and fittings

ASTM D2661, ASTM F628

20

Pol yvi nyl Chloride
plastic drain, waste
and vent pipe and
fittings, ASTM D2665,
ASTM F891, (Sch 40)
ASTM F1760

21

Process gl ass pipe
and fittings,
ASTM C1053
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TABLE |

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE, WASTE, VENT AND CONDENSATE DRAI N PI PI NG

SYSTEMS

Mt‘:

Pi pe and Fitting SERVI CE | SERVI CE | SERVI CE | SERVI CE | SERVI CE

SERVI CE

SERVI CE G

Materi al s A B C D E

F

22

Hi gh-silicon content X X
cast iron pipe and
fittings (hub and
spigot, and
nmechani cal joint),
ASTM A518/ A518M

X

23

Pol ypropyl ene (PP)
wast e pi pe and
fittings, ASTM D4101

24

Fi | anent - wound

rei nforced
thernosetting resin
(RTRP) pi pe,

ASTM D2996

SE

*

RVI CE:

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings

- Underground Vent

Aboveground Vent

- Interior Rainwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owground

- Condensate Drain Aboveground

OTMmMOOT>

- Hard Tenper

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: TABLE Il is tailored for PRESSURE Pl Pl NG

NOTE: Do NOT use item 37 (PEX) in TABLE Il below in

Navy and Marine Corps projects.

For Navy, Marine Corps, and Arny projects,

coordinate with the user on the use of item 38

(Press Fittings) in TABLE Il bel ow
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TABLE 1|

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

Item # Pipe and Fitting Materials SERVI CE A|SERVI CE |SERVICE C |SERVI CE D
B
1 Mal | eabl e-iron threaded fittings:
a. @lvanized, ASME B16.3 for use X X X X

with Item 4a

b. Sane as "a" but not gal vani zed X
for use with Item4b

2 Grooved pi pe couplings, ferrous pipe X X X
ASTM A536 and ASTM A47/ AA7TM
non-ferrous pipe, ASTM A536 and
ASTM A47/ AATM

3 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A536 and
ASTM A47/ AA7TM for use with Item2

4 St eel pi pe:

a. Seanl ess, gal vanized, X X X X
ASTM A53/ A53M Type S, Grade B

b. Seanl ess, bl ack, ASTM A53/ A53M X
Type S, Grade B

5 Seam ess red brass pipe, ASTM B43 X X X

6 Bronze flanged fittings, ASME B16. 24 X X X
for use with Items 5 and 7

7 Seanl ess copper pi pe, ASTM B42 X X X

8 Seani ess copper water tube, ASTM B88, X* * X* * X* * X xx
ASTM B88M

9 Cast bronze threaded fittings, X X X
ASME B16. 15 for use with Itens 5 and
a
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TABLE 1|

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

ltem #

Pipe and Fitting Materials

SERVI CE A

SERVI CE

SERVI CE C

SERVI CE D

B

10

W ought copper and bronze

sol der-joint pressure fittings,
ASME B16.22 for use with Itens 5, 7
and 8

X

X

X

X

11

Cast copper alloy sol der-joint
pressure fittings, ASME B16.18 for
use with Item38

12

Bronze and sand castings
groovedjoint pressure fittings for
non-ferrous pi pe ASTM B584, for use
with Item2

13

Pol yet hyl ene (PE) plastic pipe,
Schedul es 40 and 80, based on
out si de di anet er

14

Pol yet hyl ene (PE) plastic pipe
(SDR-PR), based on controlled
out si de di aneter, ASTM D3035

15

Pol yet hyl ene (PE) plastic pipe
(SIDR-PR), based on controlled
i nsi de di aneter, ASTM D2239

16

Butt fusion polyethylene (PE) plastic
pipe fittings, ASTM D3261 for use
with Itens 14, 15, and 16

17

Socket -type pol yethyl ene fittings
for outside dianmeter-controlled
pol yet hyl ene pi pe, ASTM D2683 for
use with Item 15

18

Pol yet hyl ene (PE) plastic tubing,
ASTM D2737

19

Chl orinated pol yvinyl chloride
(CPVC) plastic hot and cold water
di stribution system ASTM D2846/ D2846M
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TABLE 1|

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

ltem #

Pipe and Fitting Materials

SERVI CE A

SERVI CE

SERVI CE C

SERVI CE D

B

20

Chl orinated pol yvinyl chloride
(CPVC) plastic pipe, Schedule 40 and
80, ASTM F441/ F441M

X

X

X

21

Chl orinated pol yvinyl chloride
(CPVC) plastic pipe (SDR PR
ASTM F442/ F442M

22

Threaded chl orinated pol yvi nyl
chloride (chloride CPVC) plastic

pipe fittings, Schedule 80, ASTM F437,
for use with Itens 20, and 21

23

Socket -type chl orinated pol yvinyl
chloride (CPVC) plastic pipe
fittings, Schedule 40, ASTM F438 for
use with Itens 20, 21, and 22

24

Socket -type chlorinated pol yvinyl
chloride (CPVC) plastic pipe fittings
Schedul e 80, ASTM F439 for use with
Itens 20, 21, and 22

25

Pol yvinyl chloride (PVC) plastic
pi pe, Schedul es 40, 80, and 120,
ASTM D1785

26

Pol yvi nyl chloride (PVQ)
pressure-rated pipe (SDR Series),
ASTM D2241

27

Pol yvinyl chloride (PVC) plastic
pipe fittings, Schedule 40,
ASTM D2466

28

Socket -type pol yvinyl chloride (PVC
plastic pipe fittings, schedul e 80,
ASTM D2467 for use with Items 26 and
27
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TABLE 1|

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

Item # Pipe and Fitting Materials SERVI CE A|SERVI CE |SERVI CE C |SERVICE D
B
29 Threaded pol yvi nyl chloride (PVC X X
plastic pipe fittings, schedule 80,
ASTM D2464
30 Joints for IPS PVC pipe using X X

sol vent cenent, ASTM D2672

31 Pol ypropyl ene (PP) plastic pipe and X X X
fittings; ASTM F2389

32 Steel pipeline flanges, MSS SP-44 X X
33 Fittings: brass or bronze; X X
ASME B16. 15, and ASME B16. 18
ASTM B828
34 Carbon steel pipe unions, X X X
socket - wel di ng and t hreaded,
MSS SP- 83
35 Mal | eabl e-iron threaded pipe unions X X
ASME B16. 39
36 Ni ppl es, pipe threaded ASTM A733 X X X
37 Crosslinked Pol yet hyl ene (PEX) X X X

Pl astic Pipe ASTM F877

38 Press Fittings X X

A - Cold Water Service Aboveground
B - Hot and Cold Water Distribution 82 degrees C
180 degrees F Maxi mum Aboveground
C - Conpressed Air Lubricated
D - Cold Water Service Bel owground
I ndicated types are mininumwall thicknesses.
** - Type L - Hard
*** . Type K - Hard tenper with brazed joints only or type K-soft
tenper without joints in or under floors
**** - |n or under slab floors only brazed joints
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NOTE: TABLE Il is tailored for WATER HEATERS.
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TABLE 111

STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVANCE RATI NGS FOR WATER HEATI NG

EQUI PVENT

FUEL STORAGE I NPUT RATI NG TEST PROCEDURE | REQUI RED PERFORMANCE

CAPACI TY LI TERS
A STORAGE WATER HEATERS
El ect . 227 nmax 10 CFR 430 EF = 0.93
El ect . 227 mn 10 CFR 430 EF = 0.91
El ect . 75.7 mn. 12 kW max. 10 CFR 430 EF = 0.93-0.00132V m ni mum
El ect . 75.7 min. OR 12 kKkWmn. ANS| Z21.10.3/C{SL = 20+35x(V~A"1/2) maxi mum

(Addenda B)

El ect. 24 Anps or 10 CFR 430 EF = 0.93-0.00132V
Heat Punp | ess and 250
Volts or |ess

Gas 189 max 10 CFR 430 EF = 0.67-0. 0019V mn

Gas 75.7 mn. 22 kW max. 10 CFR 430 EF = 0.80-0. 0019V m ni num

Gas 309.75 WL nmax. |22 kW nmax. ANS| Z21.10. 3/ C/ET= 80 percent; SL =
1. 3+38/V nex.

al 75.7 mn. 30. 8 kW nmex. 10 CFR 430 EF = 0.59-0. 0019V min

al 309.75 WL nax [30.8 kW ANS| Z21.10.3/C|ET = 78 percent; SL =
(@ 800+110x(V~1r1/2))
maxi num

B. Unfired Hot Water Storage, R = 2.2 m ni num

C. I nst ant aneous Water Heater

0.62-0.0019V and 7.57

Gas 309.75 WL mn.|14.66 kWm n. 10 CFR 430 EF =
L max 58.62 kW nax.
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TABLE 111

STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVANCE RATI NGS FOR WATER HEATI NG

EQUI PVENT
FUEL STORAGE I NPUT RATI NG TEST PROCEDURE | REQUI RED PERFORMANCE
CAPACI TY LI TERS

Gas 309.75 WL min. |58.62 kWmin. ANS| Z21.10. 3/ C/ET = 80 percent and 37.85
L nax 58.62 kW nex.

Gas 309.75 WL mn. |58.62 kWmin. ANS| Z21.10. 3/ C/ET = 80 percent and 37.85
L min SL +
(@ 800+110x(V~1r1/2)

al 309.75 WL mn. |61.552 kWnax. |10 CFR 430 EF = 0.59-0. 0019V and
37.85 L max.

al 309.75 WL mn. |61.552 kWnax. |ANSI Z21.10.3/CET = 80 percent and 37.85
L min SL +
(@ 800+110x(V~1r1/2)

al 309.75 WL mn. |61.552 kWnax. |ANSI Z21.10.3/CET = 78 percent and 37.85
L max SL =
(@B00+110x( V117 2))

D. Pool Heater

Gas or QA All ASHRAE 146 ET = 78 percent

Heat Punp |All All ASHRAE 146 COP = 4.0

All

TERVS:

EF = Energy factor, mninmmoverall efficiency.

ET = Mnimum thermal efficiency with 21 degrees C delta T.

SL = Standby loss is maxi mum Watts based on a 38.9 degrees C tenperature difference

bet ween stored water and anbi ent

V = Rated storage volune in gallons

Q = Nanepl ate i nput

rate in Watts

requirenents.
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TABLE 111

STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVMANCE RATI NGS FOR WATER HEATI NG

EQUI PVENT
FUEL STORAGE I NPUT RATI NG TEST PROCEDURE | REQUI RED PERFORMANCE
CAPACI TY
GALLONS
A.  STORACGE WATER HEATERS
El ect . 60 max. 10 CFR 430 EF = 0.93
El ect. 60 min. 10 CFR 430 EF = 0.91
El ect . 20 mn. 12 kW nax. 10 CFR 430 EF = 0.93-0. 00132V ni ni num
El ect. 20 min 12 kW nax. ANSI Z21.10.3/CSL = 20+35x(V~A"1/2) maxi mum
(Addenda B)
El ect. 24 Anps or 10 CFR 430 EF = 0.93-0.00132V
Heat Punp | ess and 250
Volts or |ess
Gas 50 mex. 10 CFR 430 EF = 0.67
Gas 20 min. 75,000 Btu/h 10 CFR 430 EF = [0.67][80]-0. 0019V
nax. mn.
Gas 1, 000 75,000 Btu/h ANS| Z721.10.3/ C/ET = 80 percent mn. SL =
(Btu/h)/gal 1.3+38/V nmax.
nax.
al 20 min. 105, 000 Btu/h 10 CFR 430 EF = 0.80-0. 0019V min.
nax.
al 4, 000 105,000 Btu/h |ANSI Zz21.10.3/CET = 78 percent; SL =
(Btu/h)/gal nmax|mn. 1.3+38/V nax.
B. Unfired Hot Water Storage, R-12.5 min.
C. Instantaneous Water Heater
Gas 4, 000 50, 000 Btu/h 10 CFR 430 EF = 0.62-0.0019V
(btu/h)/gal nmn
and 2 gal max. |200,000 Btu/h
nax.
Gas 4, 000 200,000 Btu/h |ANSI Z21.10.3/CET = 80 percent
(btu/h)/gal mn.
and 2 gal max.
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TABLE 111

STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVMANCE RATI NGS FOR WATER HEATI NG

EQUI PVENT

FUEL STORAGE I NPUT RATI NG TEST PROCEDURE | REQUI RED PERFORMANCE
CAPACI TY
GALLONS

Gas 4, 000 200,000 Btu/h |ANSI Z21.10.3/CET = 80 percent
(btu/h)/gal mn. SL = (Q 800+110x(V~r"1/2))
and 2 gal max.

al 4,000 50, 000 Btu/h 10 CFR 430 EF = 0.59-0. 0019V
(btu/h)/gal mn. SL = (Q 800+110x(V~r"1/2))
and 2 gal max. |210,000 Btu/h

mex.

al 4, 000 210,000 Btu/h |ANSI Z21.10.3/CET = 80 percent
(btu/h)/gal mn.
and 10 gal nex.

al 4, 000 210,000 Btu/h |ANSI Z21.10.3/CET = 78 percent
(btu/h)/gal mn. SL = (Q 800+110x(V~r"1/2))
and 10 gal nex. max.

D. Pool Heater

Gas or QI A All ASHRAE 146 ET = 78 percent

Heat Punp |All All ASHRAE 146 CoOP = 4.0

Al

TERVS:

EF = Energy factor, mininumoverall efficiency.

ET
SL

M ni mum t her nal

V = Rated storage volune in gallons

Q = Nanepl ate i nput

rate in Btu/h

efficiency with 70 degrees F delta T.
Standby | oss is maxi mum Btu/ h based on a 70 degree F tenperature difference

bet ween stored water and anbi ent requirenents.

End of Section --
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