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NOTE: This specification covers the requirenents
for plunmbing systens in healthcare facilities.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itenm(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL
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NOTE: This gui de specification includes plunming
fixtures, equipnent, and piping which is | ocated

wi thin, on, under, and adjacent to buildings.

Pl unbi ng system requirenents nust conformto Federa
Standard FED- STD- 795, "Uniform Federal Accessibility
Standards (UFAS)," Anericans with Disabilities Act
(ADA) Accessibility CGuidelines for Buildings and
Facilities, and Departnent of Defense (DoD) adopted
and approved I nternational Plunbing Code (ICC IPC),
as nodi fied by UFC 1-200-1 "General Buil ding
Requirements", MIlitary Handbook M L- HDBK- 1190,
"Facility Planning and Desi gn CGuide", UFC 4-510-01,
"Design: Medical Mlitary Facilities", and UFC
3-420-1, "Design: Plunbing Systens". Equi pnent
supports and connections, for either equiprment on
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the ground or in the building, shall conformto
t hese requirenments

Show follow ng i nformati on on project draw ngs:

1. Only drawi ngs (not specifications) nust indicate
capacity, efficiency, dinmensions, details, plan

vi ew, sections, elevations, |locations of fixtures
and equi pnent, and space required to repl ace
strainers, filters, and for naintenance of equipnent.

2. Location 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 (this will clean the strainer
each tinme the wall hydrant is used).

3. 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. Location of each sectionalizing valve in each
wat er system Sectionalizing val ves nust be bal
val ves.

5. Location of each sol enoi d-operated flush val ve
and sol enoi d-operated | avatory faucet.

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

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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a reference |ID outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
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Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)

AHRI 1010 (2002) Sel f-Contained, Mechanically
Refrigerated Drinki ng-Water Cool ers
AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)
ASHRAE 90.1 - IP (2007; Suppl enment 2008; Errata 2009;
Errata 2009) Energy Standard for Buil dings
Except Low Ri se Residential Buildings, I-P
Edition
ASHRAE 90.1 - Sl (2007; Suppl enment 2008; Errata 2009;
Errata 2009) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings, S
Edition
AVERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1001 (2008) At nmospheric Type Vacuum Br eakers
ASSE 1003 (2001; Errata, 2003) Perfornmance
Requi rements for Water Pressure Reducing
Val ves
ASSE 1005 (1999) Water Heater Drain Valves 3/4 Inch
Si ze
ASSE 1010 (2004) Water Hamrer Arresters
ASSE 1011 (2004; Errata 2004) Hose Connection Vacuum
Br eakers
ASSE 1012 (2009) Backflow Preventer with
I nt er nedi at e At nospheric Vent
ASSE 1013 (2009) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers
ASSE 1018 (2001) Trap Seal Priner Valves - Potable,
Wat er Supplied
ASSE 1019 (2004; Errata 2005) Vacuum Breaker Wal
Hydrants, Freeze Resistant, Automatic
Dr ai ni ng Type
ASSE 1020 (2004; Errata 2004; Errata 2004) Pressure
Vacuum Breaker Assenbly
ASSE 1037 (1990) Performance Requirenents for
Pressurized Fl ushi ng Devices (Fl ushoneter)
for Plunbing Fixtures
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM 10084 (2005) Standard Met hods for the

Exani nati on of Water and \Wast ewat er
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AWNA

AVWNA

AVWNA

AVWNA

AVWNA

AWNA

AVWNA

AVWNA

AVWNA

AWS A5. 8/ A5. 8M

AWS B2.1/B2. 1M

B300

B301

C203

C606

C651

C652

Cr700

Cr01

D100

(2004) Hypochlorites

(2004) Liquid Chlorine

(2008) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(2006) G ooved and Shoul dered Joints

(2005; Errata 2005) Standard for
Di si nfecting Water Mins

(2002) Disinfection of Water-Storage
Facilities

(2002; Errata 2008) Standard for Cold
Water Meters - Displacement Type, Bronze
Mai n Case

(2007) Standard for Col d-Water Meters -
Tur bi ne Type for Custoner Service

(2007) Wl ded Steel Tanks for Water Storage

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS B2. 2

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Wl ding

(2009) wel di ng Procedure and Performance
Qualification

(1991) Brazing Procedure and Perfornmance
Qualification

ASME | NTERNATI ONAL ( ASMVE)

Al12.1.2

Al12.

All12.

Al12.

Al112.

Al12.

Al112.

(2004) Standard for Air Gaps in Plunbing
Systens (For Plunmbing Fixtures and
Wat er - Connect ed Recept ors)

(2003; R 2008) Backwater Valves

(2008) Standard for Vitreous China

Pl unbi ng Fi xtures and Hydraulic
Requirements for Water Closets and Urinals

(2008) Stainless Steel Plunmbing Fixtures
(Designed for Residential Use)

(1991; R 2008) C eanouts

(1997; R 2008) Fl oor Affixed Supports for
O f-the-Floor Plunbing Fixtures for Public
Use

(2001; R 2007) Standard for Floor and
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Al12.6.4

Bl.20.1

B16. 18

B16. 21

B16. 22

B16. 23

B16. 29

B16. 34

B16. 5

B31.1

B31.5

B40. 100

BPVC SEC | X

BPVC SEC VIII D1

Csh-1

Trench Drains

(2003: R 2008) Roof, Deck and Bal cony
Dr ai ns

(1983; R 2006) Pipe Threads, Cenera
Pur pose (I nch)

(2001; R 2005) Cast Copper Alloy Sol der
Joint Pressure Fittings

(2005) Nonnetallic Flat Gaskets for Pipe
FI anges

(2001; R 2005) Standard for Wought Copper
and Copper Alloy Sol der Joint Pressure
Fittings

(2002; Errata 2003; R 2006) Cast Copper
All oy Sol der Joint Drainage Fittings - DW

(2007) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

(2009) Vvalves - Flanged, Threaded and
Wl di ng End

(2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

(2007; Addenda 2008; Addenda 2009) Power
Pi pi ng

(2006) Refrigeration Piping and Heat
Transfer Conponents

(2005) Pressure Gauges and Gauge
At t achment s

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section I X, Welding and
Brazing Qualifications

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage

(2009) Control and Safety Devices for
Automatically Fired Boilers

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M

ASTM A 183

ASTM A 193/ A 193M

(2009) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2003; R 2009) Standard Specification for
Carbon Steel Track Bolts and Nuts

(2009) Standard Specification for
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

47/ A 47M
515/ A 515M
516/ A 516M
518/ A 518M
53/ A 53M
536

74

861

888

111/ B 111M
117

152/ B 152M
306

32

36/ B 36M
370

Al l oy-Steel and Stainless Steel Bolting
Materi als for Hi gh-Tenperature Service

(1999; R 2009) Standard Specification for
St eel Sheet, Al umi num Coated, by the
Hot-Di p Process

(2003; R 2007) Standard Specification for
Pressure Vessel Plates, Carbon Steel, for
I nt ernedi at e- and Hi gher- Tenper at ure
Servi ce

(2006) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Moderate-
and Lower-Tenperature Service

(1999; R 2008) Standard Specification for
Corrosion-Resistant High-Silicon Iron
Casti ngs

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Sean ess

(1984; R 2009) Standard Specification for
Ductile Iron Castings

(2009) Standard Specification for Cast
Iron Soil Pipe and Fittings

(2004; R 2008) Standard Specification for
H gh-Silicon Iron Pipe and Fittings

(2009) Standard Specification for Hubl ess
Cast lron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Applications

(2009) Standard Specification for Copper
and Copper-All oy Seanl ess Condenser Tubes
and Ferrul e Stock

(2009) Standing Practice for Operating
Salt Spray (Fog) Apparatus

(2006ael) Standard Specification for
Copper Sheet, Strip, Plate, and Rolled Bar

(2009) Standard Specification for Copper
Dr ai nage Tube (DW)

(2008) Standard Specification for Sol der
Met al

(2008a) Standard Specification for Brass
Pl ate, Sheet, Strip, and Rolled Bar

(2009) Standard Specification for Copper
Sheet and Strip for Building Construction
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

584

75

75M

813

88

88M

1053

564

920

2000

2657

2822

3139

3212

3311

4101

635

(2008a) Standard Specification for Copper
Al'l oy Sand Castings for Genera
Applications

(2002) Standard Specification for Seanl ess
Copper Tube

(1999; R 2005) Standard Specification for
Seaml ess Copper Tube (Metric)

(2000; R 2009) Standard Specification for
Li quid and Paste Fluxes for Sol dering of
Copper and Copper Alloy Tube

(2003) Standard Specification for Seanl ess
Copper Water Tube

(2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(2000; R 2005) Standard Specification for
Borosilicate @ ass Pipe and Fittings for
Drain, Waste, and Vent (DW/) Applications

(2008) Standard Specification for Rubber
Gaskets for Cast Iron Soil Pipe and
Fittings

(2008) Standard Specification for
El astoneric Joint Seal ants

(2008) Standard O assification Systemfor
Rubber Products in Autonotive Applications

(2007) Heat Fusion Joining Polyolefin Pipe
and Fittings

(2005) Asphalt Roof Cenent

(1998; R 2005) Joints for Plastic Pressure
Pi pes Using Flexible Elastoneric Seals

(2007) Standard Specification for Joints
for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astoneric Seal s

(2009a) Drain, Waste, and Vent (DwW)
Plastic Fittings Patterns

(2009) Standard Specification for
Pol ypropyl ene | njection and Extrusion
Materi al s

(2006) Standard Test Method for Rate of
Burni ng and/or Extent and Time of Burning
of Self-Supporting Plastics in a

Hori zontal Position
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ASTM E 1 (2007) Standard Specification for ASTM
Li qui d-in-d ass Thernoneters

ASTM E 2129 (2005) Standard Practice for Data
Col l ection for Sustainability Assessnent
of Buil ding Products

ASTM F 1290 (1998a; R 2004) El ectrofusion Joining
Pol yol efin Pipe and Fittings

ASTM F 477 (2008) Standard Specification for
El astonmeric Seal s (Gaskets) for Joining
Pl astic Pipe

CAST IRON SO L PI PE | NSTI TUTE (Cl SPI)

Cl SPI 301 (2004) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl SPI 310 (2004) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Pi ping Applications

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA A4015 (1994; R 1995) Copper Tube Handbook
CSA AMERI CA, INC. (CSA AM

CSA/ AM 721.10.1 (2009) Gas Water Heaters Vol. |, Storage
Water Heaters with Input Ratings of 75,000
Btu Per Hour or Less

CSA/ AM Z721.10. 3 (2004; Addenda A 2007; Addenda B 2008) Gas
Water Heaters Vol .11, Storage Water
Heaters Wth Input Ratings Above 75, 000
Btu Per Hour, Circulating and | nstantaneous

CSA/ AM Z21. 22 (1999; Addenda A 2000, Addenda B 2001; R
2004) Relief Valves for Hot Water Supply
Syst ens

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH

( FCCCHR)
FCCCHR Manual (1988e9) Manual of Cross-Connection Control
| NTERNATI ONAL ASSQOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APMO)
| APMO Z124. 1.2 (2005) Plastic Bathtub and Shower Units
| APMO Z124.5 (2006) Plastic Toilet (Water Closet) Seats
UPC (2003) Uni form Pl unbi ng Code
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| NTERNATI ONAL CODE COUNCI L (| CC)

| CC A117.1

I CC I PC

(2003; R 2004) Standard for Accessible and
Usabl e Buildings and Facilities

(2009) International Plunbing Code

| NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON (| SEA)

| SEA 7358.1

M5S

MBS

M5S

MBS

M5S

MBS

M5S

MBS

MBS

M5S

MBS

(2004) Emergency Eyewash and Shower
Equi pnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MBS)

SP-110

SP- 25

SP- 58

SP-67

SP- 69

SP-70

SP-71

SP-72

SP-78

SP- 80

SP- 85

(1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

(2008) Standard Marking System for Val ves,
Fittings, Flanges and Unions

(2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ure

(2002a; R 2004) Standard for Butterfly
Val ves

(2003; R 2004) Standard for Pipe Hangers
and Supports - Selection and Application

(2006) Standard for Cast Iron Gate Val ves,
Fl anged and Thr eaded Ends

(2005) Standard for Gray Iron Swi ng Check
Val ves, Flanged and Threaded Ends

(1999) Standard for Ball Valves with
Fl anged or Butt-Wel ding Ends for Ceneral
Servi ce

(2005a) Cast Iron Plug Valves, Flanged and
Thr eaded Ends

(2008) Bronze Gate, d obe, Angle and Check
Val ves

(2002) Standard for Cast Iron G obe &
Angl e Val ves, Fl anged and Threaded Ends

NACE | NTERNATI ONAL ( NACE)

NACE SP0169

(2007) Control of External Corrosion on
Under ground or Subrerged Metallic Piping
Syst ens
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NEVA MG 11 (1977; R 2007) Energy Managenent Cuide for
Sel ection and Use of Single Phase Mtors

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

NFPA 31 (2006; Errata 2006; Errata 2007)
Installation of G| Burning Equi prent

NFPA 54 (2008) National Fuel Gas Code

NFPA 90A (2008; Errata 2009) Standard for the

Installation of Air Conditioning and
Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 14 (2008) Plastics Piping System Conponents
and Rel ated Materials

NSF 61 (2008) Drinking Water System Conponents -
Heal th Effects

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)
PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors wth Appendi x of
Sizing and Installation Data
PDI WH 201 (2006) Water Hammer Arresters Standard
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J1508 (2009) Hose O anp Specifications
U. S. ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
PL 93-523 (1974; A 1999) Safe Drinking Water Act

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Energy Conservation Program for Consuner
Product s
40 CFR 50. 12 National Primary and Secondary Anbient Air

Quality Standards for Lead
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PL 102-486 (1992) Residential Energy Efficiency
Rat i ngs

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (2004; Rev thru Apr 2009) Househol d
El ectric Storage Tank Water Heaters

UL 1951 (1994; Rev thru Oct 2008) Standard for
El ectric Plunmbi ng Accessories

UL 499 (2005; Rev thru May 2009) Electric Heating
Appl i ances

UL 508 (1999; Rev thru Sep 2008) Standard for

I ndustrial Control Equi pnent

UL 732 (1995; Rev thru Aug 2009) QG l-Fired
St orage Tank Water Heaters

UL 778 (2002; Rev thru Feb 2006) UL Standard for
Saf ety Motor-Qperated Water Punps

1.2 SYSTEM DESCRI PTI ON

Provi de conpl ete and operabl e plunmbing systens including sanitary and storm
drai nage, donestic water, plunmbing fixtures, valves, punps, water heaters,
supports, and all associ ated appurtenances.

1.2.1 Sust ai nabl e Desi gn Requi renents

1.2.1.1 Local / Regi onal Materials

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Using local materials can help mninze
transportation inpacts, including fossil fuel
consunption, air pollution, and | abor

This is optional for Arnmy projects.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [800] [__ ] km [500] [__ ] mle radius fromthe
project site, if available froma mninum of three sources.

1.2.1.2 Envi ronnent al Dat a

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

NOTE: ASTM E 2129 provides for detailed
docunent ati on of the sustainability aspects of
products used in the project. This |level of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the
sustai nability of these products.

This is optional for Arnmy projects.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

[Submit Table 1 of ASTM E 2129 for the foll owi ng products: |
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1.2.2 Per f or mance Requi rements
1.2.2.1 Cat hodi ¢ Protection and Pi pe Joint Bonding

Provi de cathodic protection and pipe joint bonding systens in accordance
with [Section 26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL
ANODE)] [and] [Section 26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (| MPRESSED
CURRENT) ] [ Section 26 42 13.00 20 CATHODI C PROTECTI ON BY GALVANI C ANCDE]
[and] [Section 26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT] and
Section 26 42 19. 00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT) .

1.2.2.2 Pl umbi ng Fi xtures

Water flow and consunption rates shall, at a minimum conmply with
requirenents in PL 102-486.

1.2.3 Accessi bility of Equi prent

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

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

| ocations. However, designers should not rely on it
at all since enforcing this requirement in the field
woul d be difficult. Therefore, the system designer
needs to layout and indicate the |ocations of

equi pnent, control devices, and access doors so that
nost of the accessibility questions are resol ved

i nexpensi vely during design

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

Install all work so that parts requiring periodic inspection, operation,
mai nt enance, and repair are readily accessible. |Install conceal ed val ves,
and equi pnent requiring access, in locations freely accessible through
access doors.

1.3 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
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Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs
Pl unbi ng System;, G |
Detail drawi ngs for the conplete plunbing systemincluding
pi pi ng | ayouts and | ocati ons of connections; dinensions for

roughi ng-in, foundation, and support points; schematic di agrans
and wiring diagrans or connection and interconnection di agrans.

Detail drawi ngs shall indicate clearances required for naintenance
and operation. \Were piping and equi pnent are to be supported
other than as indicated, details shall include |oadings and

proposed support methods. Plan, elevation, view, and detail
drawi ngs, shall be drawn to scale.

SD- 03 Product Data
Local / Regi onal Materials

Docunent ati on i ndi cating di stance between manufacturing facility
and the project site. Indicate distance of raw material origin
fromthe project site. Indicate relative dollar val ue of
| ocal /regional nmaterials to total dollar value of products
i ncluded in project.

Envi ronnent al Dat a

Docunent ati on i ndi cating percentage of post-industrial and
post - consuner recycled content per unit of product. |Indicate
relative dollar value of recycled content products to total dollar
val ue of products included in project.

Pipe and Fittings[; CG[; 4, [_____ 111]

Pi pe Hangers, Inserts, and Supports[; CG[; 4, [_____ 111
valves[; CQ[; d, [____ 11

Plunbing Fixtures[; G [; G, [_____| 11]

Backflow Preventers[; G [; 4§, [____ 111

Drai ns and Backwater Valves[; C[; G, [_____ 111

deanouts[; C[; d, [
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Interceptors[; CGI[; |, [_____ 111

Water Heaters[; C[; d, [___ 111

Storage Tanks[; CG[; d, [ 111

Punps[; C[; §, [_____ 111

Water Pressure Booster Systen[; C[; |, [____ 111
Water Service Meter[; C[; d, [_____ 11]
Copper-silver lonization Systen[; C[; d, [

Manuf acturer's catalog data with highlighting to show nodel
size, options, etc., that are intended for consideration. Provide
adequate data to denonstrate conpliance with contract requirenents.

Vi bration- Absorbing Features[; CI[; d, [___ 111

Detail s of vibration-absorbing features, including arrangenent,
foundati on pl an, dinensions and specifications.

Pl unbi ng Syst em

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 Di sinfection

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

Test of Backflow Prevention Assenblies[; C[; d, [____ 111.

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,
have the manufacturer's representative test the device, to ensure
the unit is properly installed and perforn ng as intended.

Provide witten docunentation of the tests perforned and signed by
the individual performng the tests.

SD-07 Certificates
Mat eri al s and Equi pnent
Certificate stating that the design, fabrication, and
installation conformto the code, where equipnment is specified to
conformto requirenments of the ASVME Boil er and Pressure Vesse
Code.
Vel di ng

A copy of qualified procedures and a list of nanmes and
identification synbols of qualified welders and wel di ng operators.

Bolts
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1

1

Witten certification by the bolt manufacturer that the bolts
furni shed comply with the specified requirenments

SD- 10 Operation and Mai ntenance Dat a
Plunbing Systen[; CI[; |, [_____ 111

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

4  QUALI TY ASSURANCE
4.1 Qualifications

a. Mnufacturer qualifications: Manufacturers shall be regularly
engagi ng in the manufacturing, supplying, and servicing of specified
products and equi pnent, as well as, providing engineering and/or
start-up services as specified. Provide evidence denonstrating
conpliance for a mininmumof 5 years, and on 5 projects of sinilar
conpl exity.

b. Installer qualifications: Installer shall be Iicensed, and shal
provi de evidence of the successful conpletion of at |east five projects
of equal or greater size and conplexity. Provide tradesnen skilled in
the appropriate trade. Installation of the follow ng itens/systens
shal | be done by authorized representatives of respective manufacturers:
1. Water Pressure Booster Punp System
2. Copper-silver lonization System

4.2 Vel di ng

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

exists for nmore stringent requirenents for
wel dnents, delete the first bracketed statenent and
the wel ding submttal

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

[Wel d piping in accordance with qualified procedures using
performance-qual i fi ed wel ders and wel di ng operators. Provide docunentation
that wel ders, and wel ding operators are certified in accordance wth

Ameri can Wel ding Society Standard AWS B2.1/B2.1N. Qualify procedures and
wel ders in accordance with ASVE BPVC SEC | X. Welding procedures qualified
by others, and wel ders and wel di ng operators qualified by another enployer,
may be accepted as permitted by ASVE B31.1. Notify the Contracting Oficer
24 hours in advance of tests, and performthe tests at the work site if
practicable. Wlders or welding operators shall apply their assigned
synbol s near each weld they nmake as a permanent record.] [Welding and
nondestructive testing procedures are specified in Section 43 02 00 VELDI NG
PRESSURE PIPING ] [Wld structural nenbers in accordance with Section

05 05 23 WVELDI NG, STRUCTURAL. ]
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1.4.3 Regul at ory Requi renents
1.4.3.1 I nternational Code Council (1CC) Codes

Unl ess ot herwi se required herein, perform plunbing work in accordance with
the |1 CC I PC.

a. For 1CC Codes referenced in the contract docunents, advisory
provi sions shall be considered nandatory, the word "shoul d' shall be
interpreted as "shall." Reference to the "code official" shall be
interpreted to nean the "Contracting Oficer." For Navy owned
property, references to the "owner" shall be interpreted to nean the
"Contracting Officer." For leased facilities, references to the
"owner" shall be interpreted to mean the "lessor." References to the
"permt holder"” shall be interpreted to nean the "Contractor."

b. For 1CC Codes referenced in the contract docunents, the provisions
of Chapter 1, "Adm nistrator," do not apply. These adm nistrative
requi renents are covered by the applicable Federal Acquisition
Regul ati ons (FAR) included in this contract and by the authority
granted to the Oficer in Charge of Construction to adm nister the
construction of this project. References in the |ICC Codes to sections
of Chapter 1, shall be applied appropriately by the Contracting Oficer
as authorized by his adm nistrative cogni zance and the FAR

1.4.3.2 Ref erenced Publicati ons

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
these publications to the "authority having jurisdiction", or words of
simlar meaning, to mean the Contracting Oficer.

1.4.4 Aternative Qualifications

Products having less 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 manufacturer's factory or |aboratory
tests, can be shown.

1.4.5 Servi ce Support

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

1.5 DELI VERY, STORAGE, AND HANDLI NG
Handl e, store, and protect equipnment 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
damaged or defective itemns.

1.6 MAI NTENANCE

Provide extra materials as foll ows:
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a. Four additional cartridges for each waterless urinal installed
along with any tools needed to renove/install the cartridge. Provide an
addi ti onal quart of biodegradable liquid for each urinal installed.

b. One spare electrode cell for the copper-silver ionization system

PART 2 PRODUCTS

2.

2.

1 STANDARD PROUDCTS

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products.

Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at |east two years prior to bid opening. Provide
standard products that have been in satisfactory comrercial or industrial
use for 2 years prior to bid opening. The 2-year use shall include
applications of equiprment and naterials under sinilar circunstances and of
simlar size. The product shall have been for sale on the commerci al

mar ket t hrough adverti sements, manufacturers' catal ogs, or brochures during
the 2 year period.

.2 MANUFACTURER S NAMEPLATE

Each item of equipnment shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial number securely affixed in a
conspi cuous place; the nanmeplate of the distributing agent will not be
acceptable. See al so paragraph "Nanepl ates" in PART 3.

3 VATERI ALS AND EQUI PMVENT

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Some materials listed are superior to others
for specific requirenents. Therefore, information
shoul d be obtained fromthe using service for any
special requirenments before selection of material is
made. The type of tubing or pipe required will be
as determined by |ocal experience. In the absence
of actual experience with water characteristics, the
selection of materials for pipe, tubing, and tanks
wi |l be nade by reference to the classification of
water into categories as listed in UFC 3-420-01

Chap 4. Preference will be given to the foll ow ng
materials for waste pipe: 100 percent recycled
content cast iron. Preference should be given, in
this order, to the following materials for supply

pi pe: copper, galvani zed st eel

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

Nonpressure pipe is an EPA designated product for
recycled content. See Section 01 62 35

RECYCLED/ RECOVERED MATERI ALS and i ncl ude recycl ed
content options unless designer determ nes that
justification for non-use exists. Designer nust
verify that products neeting the indicated m ni mum
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recycled content are available, preferably from at
| east three sources, to ensure adequate
conpetition. If not, wite in suitable recycled
content values that reflect availability and
conpetition.

Pl astic pipe shall not be used unless specifically
required by the circunstances of the using facility
such as availability of materials in renote

| ocations and/or trained installers.

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

a. [Plastic pipe, fittings, and solvent cenent shall neet NSF 14 and
shall be NSF listed for the service intended. Plastic pipe, fittings,
and sol vent cenent used for potable hot and cold water service shal
bear the NSF seal "NSF-PW" Pol ypropyl ene pipe and fittings shal
conformto dinensional requirenents of Schedule 40, Iron Pipe size.

Pl astic pipe shall not be installed in air plenunms. Plastic pipe shal
not be installed in a pressure piping systemin buildings greater than
three stories including any basenent |evels. PVC pipe shall contain a
m ni mum of [25] [100] percent recycled content, with a mnimum of [5]

[ 15] percent post-consuner recycled content. HDPE pipe shall contain a
m ni mum of [100] | ] percent post-consumer recycled content.]

b. [Cast-iron pipe shall contain a m nimumof [100] [ ] percent
recycled content.] Hubless cast-iron soil pipe shall not be installed
under ground, under concrete floor slabs, or in crawl spaces bel ow
kitchen floors.

c. Cenent pipe shall contain recycled content as specified in [Section
03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE] [ Section 03 30 00
CAST- | N PLACE CONCRETE] .

d. Provide steel pipe containing a mnimmof [25] [30] [100] percent
recycled content, with a mninmum of [16] [67] percent post-consuner
recycled content. Select pipe schedul es based on service

requi renments. Pipe fittings shall be conpatible with the applicable
pi pe materials. Pipe threads (except dry seal) shall conformto

ASME B1.20.1. Gooved pipe couplings and fittings shall be fromthe
same manuf acturer.

e. Material or equipnent containing |lead shall not be used in any

pot abl e water system In |ine devices such as water nmeters, building
val ves, check val ves, meter stops, valves, fittings and back fl ow
preventers shall conmply with PL 93-523 and NSF 61, Section 8.  End
poi nt devices such as water coolers, |lavatory faucets, kitchen and bar
faucets, ice makers, supply stops and end point control valves used to
di spense water for drinking shall neet the requirenents of NSF 61
Section 9.

2.4  PIPE AND FI TTI NGS

2.4.1 Donesti c Water Piping
Donestic water piping at service entrance (from 300 nr 1 foot inside
building to 1525 mr 5 feet outside): Sanme as indicated for outside

utilities.

a. 50 nr 2 inches and snmaller after service entrance above grade:
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1) Copper tube conforming to ASTM B 88 ASTM B 88, type L, with
sol dered joints and wought copper ASME B16. 22 or cast brass
ASME B16.18 fittings.

2) Copper tube extracted branch taps with brazed joints are
acceptabl e where the tapped pipe is at least 25 mr 1 inch dianeter
and where branch is at |east 2 pipe sizes snaller.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Do NOT use the follow ng paragraph for Navy
proj ects.

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

3) Press fittings for Copper Pipe and Tube: Copper press fittings
shall conformto the nmaterial and sizing requirenents of

ASME B16. 18 or ASME B16.22. Sealing elenents for copper press
fittings shall be EPDM FKM or HNBR. Sealing elenents shall be
factory installed or an alternative supplied fitting

manuf acturer. Sealing elenent shall be sel ected based on

manuf acturer's approved application guidelines.

b. Bel ow grade:

1) Copper tube conforming to ASTM B 88 ASTM B 88, type K soft,
with brazed joints and wought copper ASME B16.22 fittings.

2) \Were belowgrade run of piping is shorter than 15 nm 50 feet,
bel ow-grade joints are not acceptable.

c. 65to 100 nr 2-1/2 to 4 inches after service entrance:

1. Copper tube conforming to ASTM B 88 ASTM B 88, type L, with
sol dered joints and wought copper ASME B16. 22 or cast brass
ASME B16. 18 fittings.

2. Copper tube conforming to ASTM B 88NV ASTM B 88, type L, with
roll-groove joints and nanufactured grooved fittings conformng to
ASTM B 75 C12200 or ASTM B 152/ B 152l Cl1100 and ASME B16. 22 for

wr ought copper, or per ASTM B 584 copper alloy CDA 836 (85-5-5-5)
per ASME B16. 18.

d. 125 nmm 5 inches and larger after service entrance:

1. Seanl ess or welded, hot-dipped gal vani zed steel conformng to
ASTM A 53/ A 53 or ASTM B 36/ B 36N with roll grooved joints and
gal vani zed, nalleable-iron, grooved fittings and coupli ngs.

2. Copper tube confornming to ASTM B 88V ASTM B 88, type L, with
sol dered joints and wought copper ASME B16.22 fittings.

3. Copper tube conformng to ASTM B 88N ASTM B 88, type L, with
roll-groove joints and nanufactured grooved fittings conformng to
ASTM B 75 C12200 or ASTM B 152/B 152N C1100 and ASME B16. 22 for

wr ought copper, or per ASTM B 584 copper alloy CDA 836 (85-5-5-5)
per ASME B16. 18.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Include in renovation where necessary.

SECTION 22 00 70 Page 23



EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

2.4.2

b.

4. [Connections to existing galvanized piping: Threaded,
nmechani cal groove, nechanical plain-end, or flanged.]

Drai nage Piping (Soil, Waste, Vent, Indirect, and Storm

Above grade:

1. Cast-iron conformng to ASTM A 74, hubbed pipe and fittings
with ASTM C 564 el astoneric push joints.

2. Cast-iron conforning to ClSPI 301 or ASTM A 888, hubl ess pi pe,
fittings, and CI SPI 310 el astomeric sealing sleeves with
stai nl ess-steel or cast iron clanps.

3. Copper tube conformng to ASTM B 306, type DW or heavi er

wi th sol dered joints and wought copper ASVE B16.29 or cast brass
ASVE B16. 23 drainage and vent fittings. Piping within M
shi el di ng shall be copper

4. Seanl ess or wel ded, hot-di pped gal vani zed steel conforning to
ASTM A 53/ A 53 or ASTM B 36/ B 36, cast iron drai nage type
fittings, galvanized nalleable vent fittings and threaded joints.

Bel ow grade: Cast-iron conforming to ASTM A 74, hubbed pi pe and

fittings with ASTM C 564 el astomeric push joints.

2.4.3

Dr ai nage Piping (Corrosive Waste)

Above grade:

1. Corrosive waste borosilicate glass conformng to ASTM C 1053,
wi th nmechanical joints and borosilicate glass fittings.

2. Corrosive waste cast iron (14 percent silica) pipe and
fittings conformng to ASTM A 518/ A 518N and ASTM A 861.
Mechani cal joints, and bell and spigot joints are acceptable in
exposed (accessible) locations. Bell and spigot joints only are
acceptable in conceal ed (non-accessi ble) |ocations.

[3. Corrosive waste Schedule 40 fire retardant pol ypropyl ene DW
pi pe and fittings confornmng to ASTM D 4101, ASTM D 635, and

ASTM D 3311. Mechanical joints, and fused joints are acceptable

i n exposed (accessible) locations. Fused joints only are
acceptabl e in conceal ed (non-accessi ble) |ocations.]

Bel ow gr ade:

1. Corrosive waste cast iron (14 percent silica) pipe and
fittings conformng to ASTM A 518/ A 518N and ASTM A 861, with bel
and spigot joints.

2. Corrosive waste Schedul e 80 pol ypropyl ene DW pi pe and

fittings conforming with ASTM D 4101 and ASTM D 3311 with fused
joints.]
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2.4. 4 Pressure Drai nage Piping
[ a. Cast iron pressure pipe and fittings, with mechanical joints.]

b. Gl vanized steel, cast iron drainage fittings with threaded joints.
[2.4.5 Fi | m Processor Repl eni shnent - Syst em Cont ai nnent Condui t

Cast-iron, with elastoneric sealing sleeves and stainless steel clanps.
Ends of conduit runs shall be factory ends of pipe. Do not termnate
conduit run with a cut pipe end. DW, Schedule 40 PVC pipe and fittings
wi th solvent wel ded joints.

12.4.6 Exposed Pi ping in Finished Areas
a. Chrone or nickel plated brass to wall or floor.

b. Piping 50 mm 2 inches and | arger nmay be provided with chrone or
ni ckel plated brass sleeves to cover pipe and fittings in lieu of
pl ati ng.

[2.4.7 Trap Prinmer Pipe Between Priner Device and Drain

a. Above grade: Copper tube conformng to ASTM B 88NV ASTM B 88, type K
or L, with soldered joints and wought copper ASME B16.22 or cast brass
ASME B16. 18 fittings.

b. Bel ow grade: Copper tube conformng to ASTM B 88 ASTM B 88, type K
soft, with soldered joints and wought copper ASVE B16.22 or cast brass
ASME B16. 18 fittings.

]1]2.5 Pl PE JO NT MATERI ALS

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

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubl ess type: CISPI 310

b. Coupling for Steel Pipe: AWM C606.

c. Couplings for Gooved Pipe: [Ductile Iron ASTM A 536 (G ade
65-45-12)] [Malleable Iron ASTM A 47/ A 47V, G ade 32510]. [ Copper
ASTM A 536] .

d. Flange Gaskets: Gaskets shall be nade of non-asbestos nmaterial 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 service
shal | be bonded w th NBR

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

f. Brazing Flux: Flux shall be in paste or liquid formappropriate
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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 nmetal shall conformto ASTM B 32 and be
Code approved "Lead Free" having a chem cal conposition equal to or
| ess than 0.2 percent |ead.

h. Solder Flux: Flux shall be liquid form non-corrosive, Code
approved "Lead Free" and conformto ASTM B 813, Standard Test 1.
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NOTE: Low corrosion flux for copper pipe can help
reduce potentially toxic rel eases from sol dered

copper pi pe.
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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 spigot
type and hubl ess type): ASTM C 564.

k. Rubber Gaskets for G ooved Pipe: ASTM D 2000, maxi numtenperature
110 degrees C 230 degrees F.

|. Flexible Elastoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

m Bolts and Nuts for G ooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

n. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall have
the manufacturer's trademark affixed in accordance with V58S SP-25.

Fl ange material shall conformto ASTM A 105/ A 105N. Blind flange
material shall conformto ASTM A 516/ A 516N cold service and

ASTM A 515/ A 515N for hot service. Bolts shall be high strength or
intermediate strength with material conforming to ASTM A 193/ A 193\

2.6 M SCELLANEQUS MATERI ALS
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NOTE: For jobs at Newport, R |. use diaphragmtype
only.
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M scel | aneous materials shall conformto the follow ng:

a. Water Hanmmer Arrester: PDI VWH 201. [Water hammer arrester shall
be [di aphragn] [or] [piston] type.]

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenment: ASTM D 2822.

d. Hose danps: SAE J1508.

e. Supports for O f-The-Fl oor Plunmbing Fixtures: ASME Al112.6. 1l.

f. Metallic Ceanouts: ASVE All2.36. 2\
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g. Plunbing Fixture Setting Conmpound: A preformed flexible ring sea
nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germcide and provide watertight,
gastight, odorproof and verm nproof properties.

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

i. Hypochlorites: AWWA B300.
j. Liquid Chlorine: AWWA B301

k. Gauges - Pressure Indicating Dial Type - Elastic El ement:
ASME B40. 100.

|. Thermoneters: ASTME 1. Mercury shall not be used in thernoneters.
2.7 Pl PE | NSULATI ON MATERI AL

Provide insulation as specified in Section 23 07 00 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.8 Pl PE HANGERS, | NSERTS, AND SUPPORTS

Provi de pi pe hangers, inserts, and supports conformng to MSS SP-58 and
MBS SP-69. Hangers in MRl Suite shall be non-ferrous (copper, alum num
stainless steel).

2.9 VALVES
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NOTE: Drawings will indicate equi pment isolation
branch, and sectionalizing valves for water

systens. Valves will be provided so that system

mai nt enance can be perforned w thout conplete system
shutdown. In general, valves should be provided in
the follow ng | ocations:

a. Each 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 ati ng punps and
on all water heaters.
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Provi de val ves on supplies to equiprment and fixtures. Valves 65 nm 2-1/2

i nches and smaller shall be bronze with threaded bodies for pipe and

sol der-type connections for tubing. Valves 80 mr 3 inches and | arger shal

have fl anged 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 requirenments of
appl i cabl e M5S standard. Valves shall conformto the foll owi ng standards:
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Descri ption St andard
Butterfly Val ves MBS SP- 67
Cast-lron Gate Val ves, Flanged and Threaded Ends MBS SP- 70
Cast-lron Swi ng Check Val ves, Flanged and Threaded Ends MBS SP-71
BaII_VaIves wi th Flanged Butt-Wl ding Ends for Ceneral MBS SP- 72
EQ[Y'Q§|ves Thr eaded, Socket-Wel di ng, Sol der Joint, Grooved |NM5S SP-110
and Fl ared Ends

Cast-lron Plug Val ves, Flanged and Threaded Ends MBS SP- 78
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
Steel Val ves, Socket Wl ding and Threaded Ends ASME B16. 34
Cast-lron d obe and Angl e Val ves, Flanged and Threaded Ends |NMSS SP-85

Backwat er Val ves

ASME Al12.14.1

Vacuum Rel i ef Val ves

CSA/ AM Z721. 22

Wat er Pressure Reduci ng Val ves ASSE 1003
Water Heater Drain Val ves ASSE 1005
Trap Seal Prinmer Val ves ASSE 1018

Tenperature and Pressure Relief Valves for
Systens

Hot Water Supply

CSA/ AM Z721. 22

Tenperature and Pressure Relief Valves
for Automatically Fired Hot Water Boilers

ASME CSD-1
Saf ety Code,

Part CW
Article 5

2.10 PLUMBI NG FI XTURES
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NOTE: The systens specified for water use in a

buil ding can dramatically inmpact both the quantity
Install ed

of water resources used and the quality.
fixtures and systens should be life-cycle
cost-ef fective.

operators) may require special training.

Lowfl ow and zero-flow fixtures and
accessories (such as waterless urinals and sensor
Because

t hese technol ogies may be different fromthe systens

and materials with which the Governnent personnel

are fam liar, education about the environnental
qualities as well
requi renents nay be necessary.
01 45 01.10 USACE Quality Contro
01 45 01 USACE Quality Contro

01 45 02.10 NAVFAC Quality Control for M nor

Construction and/ or 01 45 02 NAVFAC Quality Contro
for

for Navy projects,
NASA proj ect s.

01 45 04 NASA Quality Contro

Reduci ng pot abl e wat er consunpti on and wast ewat er
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di scharge in buildings contributes to the foll ow ng
LEED credits: WE2; WES.

Water quality for nost buildings is largely

deternmi ned by the nunicipal water treatnent
facility. Mst water treatnent facilities rely upon
chenical s, including chlorine, to conbat pathogens.
Chlorine is highly reactive and readily forns

chl ori nated conpounds, many of which are considered
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 ficati on paragraphs below. The ARMY and the
NAVY do not provide chlorine filters to their
donestic water outlets.

These paragraphs cover fixtures nost often
specified. The selection of fixture requirenents is
based on M L-STD- 1691 to the npst practicable
extent. The fixture listing will be revised for
each project by deleting inapplicable itenms. The
various types of fixtures will be identified by
correspondi ng mark nunbers shown on the drawi ngs. A
maxi mum of acceptable fixture and trim options
shoul d be allowed for materials in this
specification, unless life cycle analysis or |oca
experience indicates that one type of naterial is
better suited than others. Use separate hot and
cold water valves. For fixture mounting heights see
par agr aph FI XTURES AND FI XTURE TRI MM NGS.
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2.10.1 Cener a

Fi xtures shall be water conservation type, in accordance with | CC | PC.

Fi xtures for use by the physically handi capped shall be in accordance with
| CC A117.1. Provide vitreous china fixtures that are nonabsorbent,

hard- burned, and vitrified throughout the body. No fixture will be
accepted that shows cracks, crazes, blisters, thin spots, or other flaws.
Equi p fixtures with appurtenances such as traps, faucets, stop valves, and
drain fittings. Each fixture and piece of equipnment requiring connections
to the drai nage systemshall be equipped with a trap. Brass expansion or
toggle 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 rimshall be
equi pped with backfl ow preventers. Internal parts of flush and/or
flushoneter val ves, shower m xi ng val ves, shower head face plates, [nmay
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadi ene-styrene
(ABS) or other plastic material, if the material has provided satisfactory
service under actual commercial or industrial operating conditions for not

| ess than 2 years] [shall 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.]

2.10.2 Fl ushonet er Val ves

Provi de flushoneter valves with an ADA conpliant, metal oscillating,
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non- hol d- open handl e, backcheck angl e control stop, and vacuum breaker.

Fl ushomet er val ves shall be either a | arge diaphragm or fixed vol une
piston type with filtered nmetering bypass. Valve shall not be able to be
converted externally or internally to exceed a | ow consunption fl ush.
Handl e packi ng, main seat, stop seat and vacuum breaker shall be nol ded
froma chl oram ne resistant rubber conpound. Provide val ve body, cover,
tail piece and control stop in conformance with ASTM Al l oy C assification
for sem-red brass. Al exposed surfaces shall be chrone plated. Handle
shal | have factory applied antimcrobial coating. Flushonmeter valves shal
conformto ASSE 1037.

2.10.3 Automatic Controls

VWhere specified with a fixture, provide automatic, sensor operated faucets
compling with ASSE 1037 and UL 1951. Faucet systens shall consist of
sol enoi d-activated valves with |ight beam sensors.

[2.10.4 Service Sinks

ASME A112.19.2, white vitreous china with integral back and wal |l hanger
supports, mninmum di mensions of 559 mm 22 inches wi de by 508 nmr 20 inches
front to rear, with two supply openings in 254 mr 10 i nch hi gh back.
Provide floor supported wall outlet cast iron P-trap and stainless stee
rimguards as recomended by service sink nanufacturer. Provide back
nmount ed washerl ess service sink faucets with vacuum breaker and 19 mr 3/4
i nch external hose threads.

]2.10.5 Fi xture Descriptions

2.10.5.1 El ectric Water Cool ers
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NOTE: Designer will indicate |ocation, type, and
capacity of the water cooler on the drawi ngs. Al

requirenents will be indicated. Designer will add
to the specification required data on construction

supports, and insul ation.
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Provide AHRI 1010 sel f-contained, nechanically refrigerated electric water
coolers with nore than a single thickness of netal between the potable
water and the refrigerant in the heat exchanger, wall-hung, bubbler style,
air-cool ed condensing unit, stainless steel splash receptor and basin, and
stainl ess steel cabinet. Provide 8.4 nL/s 8 gph mninum capacity of 10
degrees C 50 degrees F water when supplied with 27 degrees C 80 degrees F
inlet water and a 32 degrees C 90 degrees F roomtenperature. Contro

bubbl ers by push | evers or push bars, front nounted or side nounted near
the front edge of the cabinet. Bubbler spouts shall be mounted at maxi mum
of 914 mmr 36 inches above floor and at front of unit basin with 686 mr 27

i nch m ni mum knee cl earance frombottomof unit to finished floor. Spouts
shall direct water flow at | east 102 mr 4 inches above unit basin and
trajectory parallel or nearly parallel to the front of unit. Provide
chrone plated 10 nr 3/8 inch OD soft-copper tube supplies with set-screw
escut cheons, and | oose key stops. Provide chronme plated 32 x 40 mm 1-1/4 x
1-1/2 inch seni-cast P-trap with cleanout with 1.1 x 38 mm 17 gage x 1-1/2
inch chrome plated copper tube trap armw th set-screw escutcheon. [
Provide filters for chlorine in supply piping to faucets.] Provide

ASME Al112.6. 1N conceal ed steel pipe chair carriers.
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a. EWC1 (JSN R2201): Accessible (forward facing), dual-Ievel,
recessed, brushed stainless steel, recessed refrigeration unit, dua
| evel extensions with oval receptors, access panel cover, rounded
corners, rounded edges, designed to elimnate splashing and standing
waste water. Provide self-closing, sem-circular push bars with ful
180 degree activation

b. EW>2 (Sinmilar to JSN R2202): Self-contai ned, wall hung,
nmechani cal |y refrigerated.

2.10.5.2 Enmer gency Fi xtures

Provi de copper alloy control valves. Provide an air-gap with the | owest
pot abl e eye and face wash water outlet |ocated above the overflow rim by
not |less than the International Plunmbing Code mninmum [Provide a
pressure-conpensated tenpering valve, with | eaving water tenperature

set poi nt adj ustabl e throughout the range 16 to 35 degrees C 60 to 95
degrees F.] [Provide packaged, UL listed, alarmsystem including an anber
strobe lanp, horn with externally adjustable | oudness and horn sil encing
swi tch, mounting hardware, and waterflow service within NEVMA Type 3 or 4
encl osures[ and for expl osion proof service within NEMA Type 7 or 9

encl osures] .|

a. EWL1 (Simlar to JSN P1960): Eye/face wash, |SEA Z358.1

deck- nmount ed, swi ng down, self-cleaning, non-clogging eye and face wash
wi th quick opening, full-flow valve. Spray heads swi ng down from
storage to operational position activating water flow. Coordinate
configuration with sink faucet location. Unit shall deliver 0.19 L/s 3
gpn of aerated water at 207 kPa 30 psi flow pressure.

b. EW2 (JSN P2000): Eye/face wash, |SEA z358.1, wall-nounted

sel f-cl eani ng, non-cl oggi ng eye and face wash w th quick opening,

full-flow val ves, corrosion-resisting steel eye and face wash

receptor. Unit shall deliver 0.19 L/s 3 gpmr of aerated water at 207 kPa
30 psi flow pressure, with eye and face wash nozzles 838 to 1143 mr 33

to 45 inches above finished floor. Provide 32 mr 1-1/4 inch standard
chrome drain fitting.
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NOTE: Intended for use in finished areas such as
| abor at ori es.
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c. ES-1 (Simlar to JSN P5210): Conbination drench shower and eye/face
wash, | SEA 7Z358.1. Al exposed surfaces shall be stainless steel
Recessed eye/ face wash and shower actuator assenbly. Eye/face wash,
swi ng down, self-cleaning, non-clogging eye and face wash with quick
opening, full-flow valve. Spray heads swi ng down fromstorage to
operational position activating water flow Eye/face wash shall deliver
0.19 L/s 3 gpmr of aerated water at 207 kPa 30 psi flow pressure
Shower head shall be a m nimum of 203 nmr 8 inch dianeter designed for
[vertical] [horizontal] [recessed] supply piping. Shower valve shall be
25 mr 1 inch I PS brass stay-open valve with stainless steel "panic
bar" actuator. Shower shall deliver 1.89 L/s 30 gpmr flow and 508 nm 20
inch pattern at 1524 mr 60 i nches above floor. Eye/face wash and
shower actuator shall be mounted in [separate] [conbined] stainless
steel fully recessed cabinet with flanged rimand suitable for mounting
in 92 mr 3 5/8 inch stud wall. [This unit shall be suitable for and
installed for handi cap access.]
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NOTE: I ntended for use in unfini shed areas such as
nmechani cal roomns.
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d. ES-2 (JSN P5210): Conbi nation drench shower and eye/face wash,

| SEA 7z358.1. Conponents shall be nounted on a m nimun 32 nr 1-1/4 inch
di ameter [stainless steel] [chrome plated brass] [gal vani zed steel]
pi pe stanchion with floor flange. Provide chrone plated split ring
support to adjacent wall surface 305 mr 12 inches bel ow shower arm
connection. Eye/face wash, sw ng down, self-cleaning, non-clogging eye
and face wash with quick opening, 13 mr 1/2 inch I PS chromne-pl ated
brass full-flow push to activate stay-open valve. Eye/face wash shal
deliver 0.19 L/s 3 gpmr of aerated water at 207 kPa 30 psi fl ow
pressure. Shower head shall be a mnimumof 203 nmr 8 inch dianeter.
Shower val ve shall be 25 nmr 1 inch IPS chrone-plated brass stay-open
valve with stainless steel actuating armand pull rod. Shower shal
deliver 1.89 L/s 30 gpm flow and 508 mr 20 inch pattern at 1524 mr 60

i nches above floor. [This unit shall be suitable for and installed for
handi cap access. ]

2.10.5.3 Lavatori es

a.

Provi de ASVE A112.19.2, white vitreous china, integral back type wal
hung lavatories with supply openings for use with top nounted faucet,
and openings for concealed armcarrier installation. Provide chrone
plated 10 nr 3/8 inch OD soft-copper tube supplies with set-screw
escut cheons, and | oose key stops. Provide chrone plated 32 x 40 nm
1-1/4 x 1-1/2 inch sem -cast P-trap with cleanout with 1.1 x 38 mr 17
gage x 1-1/2 inch chrone plated copper tube trap armwith set-screw
escut cheon. Provide ASME A112.6. 1N conceal ed chair carriers with
vertical steel pipe supports and concealed arns for the |avatory.
Mount lavatory with the front rinm 787 mr 31 i nches above the floor,
except 864 mr 34 inches above floor and with 737 nmr 29 i nches ni ni mum
cl earance frombottomof the front rimto floor for accessible

| avat ori es.
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NOTE: Intended for use in public toilet roons.
Hard wired unit is preferred. Battery operated unit
may be used if desired by the using agency/facility.
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1. L-1 (Simlar to JSN P3200): 508 x 457 mr 20 x 18 inches.

Fi xture shall be equipped with, electronic infra-red operated 100
mr 4 inch centerset conbination faucet with aerator, drain fitting
with grid strainer, "P' trap, and angle or straight stop val ves.
Automatic water flow starts electronically by proximty of

i ndi vidual . Provide wiring box, 120/24 volt sol enoid, renote
mounted transformer. Transformer may be sized for multiple

adj acent lavatories. [Provide battery operated unit.] Flow shal
be linmted to 0.03 L/s 0.5 gpr at a flow ng pressure of 549 kPa 80

psi .
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NOTE: Intended for use in public toilet roonms for
accessi bl e | ocati ons.
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2. L-2: Same as L-3 except accessible nmounting height per
| CC A117.1. Provide accessible protection on exposed water
supplies and "P" trap and drai n piping.
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NOTE: Intended for use in patient/staff toilet

roons.
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3. L-3 (Simlar to JSN P3100): 508 x 610 nmr 20 x 18 inches.
Fi xture shall be equi pped with conbi nation faucet, elevated
gooseneck spout with lam nar flow outlet, 100 nmr 4 inch wi st
action handles, drain fitting with grid strainer, "P" trap, and
angl e or straight stop valves. Faucet body shall not have a
pop-up drain rod hole. Plugged holes are not acceptable. The
flow shall be Iimted to 0.09 L/s 1.5 gpn at a flow ng water
pressure of 549 kPa 80 psi
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NOTE: Intended for use in patient/staff toilet
roons for accessible |ocations.
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4. L-4: Same as L-6 except accessible nounting hei ght per
| CC A117.1. Provide accessible protection on exposed water
supplies and "P" trap and drain piping.
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NOTE: Intended for use in examroons for USACE
projects. For Navy projects use S-1 in examroons.
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5. L-5 (Simlar to JSN P3100): 508 x 610 mr 20 x 18 inches.

Fi xture shall be equi pped with conbi nation faucet, elevated
gooseneck spout with aerator, 100 nm 4 inch wist action handles,
drain fitting with grid strainer, "P' trap, and angle or straight
stop valves. Faucet body shall not have a pop-up drain rod hole.
Pl ugged hol es are not acceptable. The flow shall be linted to
0.09 L/s 1.5 gpr at a flowi ng water pressure of 549 kPa 80 psi
Provi de accessi ble protection on exposed water supplies and "P"
trap and drain piping.

b. ASME A112.19.2, white vitreous china, self-rimrmng counter-nounted

| avatories with supply openings for use with top nounted faucet.

Furni sh tenplate and nounting kit by |lavatory manufacturer. Provide
chrone plated 10 mr 3/8 inch OD soft-copper tube supplies with

set-screw escut cheons, and | oose key stops. Provide chrone plated 32 x

40 mr 1-1/4 x 1-1/2 inch sem -cast P-trap with cleanout with 1.1 x 38 nm
17 gage x 1-1/2 inch chrome plated copper tube trap armwith set-screw

escutcheon. [Provide filters for chlorine in supply piping to faucets.]
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NOTE: Intended for use in public toilet roons.
Hard wired unit is preferred. Battery operated unit
may be used if desired by the using agency/facility.
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1. L-6 (Simlar to JSN P3070): 508 x 457 mr 20 x 18 inches.
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Fi xture shall be equipped with, electronic infra-red operated 100
mr 4 inch centerset conmbination faucet with aerator, drain fitting
with grid strainer, "P" trap, and angle or straight stop val ves.
Automatic water flow starts electronically by proximty of

i ndividual. Provide wiring box, 120/24 volt sol enoid, renote
mounted transformer. Transformer nmay be sized for multiple

adj acent lavatories. [Provide battery operated unit.] Flow shal
be limted to 0.03 L/s 0.5 gpr at a flow ng pressure of 549 kPa 80
psi .
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NOTE: Intended for use in public toilet roons for
accessi bl e | ocations.
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2. L-7: Same as L-1 except provide accessible protection on
exposed water supplies and "P' trap and drain piping.
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NOTE: Intended for use in patient toilet roons.
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3. L-8 (Similar to JSN P3070): 508 x 457 nm 20 x 18 inches.

Fi xture shall be equipped with 100 nm 4 inch centerset conbination
faucet with laninar flow outlet, elevated gooseneck spout with

| am nar flow outlet, 100 mr 4 inch wist action handles, drain
fitting with grid strainer, "P" trap, and angle or straight stop
val ves. Faucet body shall not have a pop-up drain rod hole.

Pl ugged hol es are not acceptable. Flow shall be limted to 0.09
L/'s 1.5 gpm at a flowi ng pressure of 549 kPa 80 psi

2.10.5.4 Mop Service Basin

a. [Provide terrazzo nop sinks made of marble chips cast in white
portland cenment to produce 25 nmPa 3000 psi m ni mum conpressive strength
7 days after casting. Provide floor or wall outlet copper alloy body
drain cast integral with terrazzo, with polished stainless stee
strainers.]

b. MS-1 (JSN P4700): 914 x 610 x 254 mm 36 x 24 x 10 inches, [nolded
pol yester/fiberglass product, built under heat and pressure, resulting
in a one-piece, honbgeneous product] [precast terrazzo] with service
faucet, hose, hose racket, and nmop hanger

2.10.5.5 Pl aster Traps

a. PT-1 (JSN P7600): Large, 406 nmm 16 inches high by 356 nm 14 i nches

wi de by 356 mm 14 inches |ong; shall have heavy gray cast-iron body,

whi t e porcel ai n-enanel inside and outside; clanps, cage of heavy

gal vani zed material, and brass screens; with 50 mr 2 inch long inlet and
50 mm 2 inch high outlet fitted with hood seal

b. PT-2 (JSN P7650): Snmall, 254 mr 10 inches high by 152 mr 6 inches
wi de by 152 mm 6 inches long; shall be cast alum num rectangular wth
solid top and hi nged bottom having integral baffles and 6 mr 1/4 inch
drain plug; bolted bottom shall provide easy access for renoval of
screens for cleaning and recovery of itens in sedinent bucket.
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2.10.5.6 Shower s
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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 handi cap

accessibility is not required for the shower valves.
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Provide single control pressure equalizing shower valves with body nmounted
frombehind the wall with threaded connections. Provide tubing nounted
frombehind the wall between faucets and shower assenbly. Provide separate
gl obe val ves or angle valves with union connections in each supply to
faucet. The top of drain outlets shall be chrom umplated or polished
stainless steel. [Provide shower valve with ball type control handle.]

[ Provide precast terrazzo shower floors nmade of marble chips cast in white
portland cenment to produce 25 nPa 3000 psi m ni mum conpressive strength 7
days after casting. Provide floor or wall outlet copper alloy body drain
cast integral with terrazzo floor, with polished stainless steel strainers.]

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Intended for use in patient toilet roons with
ceranmic tile enclosures.
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a. SH 1 (JSN P5040): Wall nounted detachabl e spray assenmbly, 600 nmr
24 inch wall bar, elevated vacuum breaker, supply el bow and fl ange and
valve. Al external trim chronme plated netal. Plastic shower head
with flow control to |imt discharge to 0.189 L/s 3 gpmr, 1500 mr 5 foot
| ength of rubber lined corrosion resistant steel, chrone plated netal
flexible, or white vinyl reinforced hose and supply wall el bow. Design
showerhead to fit in palmof hand. Provide corrosion resistant stee

or chrone plated netal wall bar with an adjustabl e sw vel hanger for
shower head. Fasten wall bar securely to wall for hand support.

Conbi nation thernostatic and pressure anti-scald bal ancing valve, with
chrone plated netal |ever type operating handl e adjustable for rough-in
variations and chronme plated netal or corrosion resistant steel face

pl ate. Valve body shall be any suitable copper alloy. Internal parts
shal | be copper, nickel alloy, corrosion resistant steel or
t hernopl astic naterial. Valve inlet and outlet shall be 15 mr 1/2 inch

I PS. Provide external screwdriver check stops, vacuum breaker and
tenperature linmt stops. Set stops for a maxi mumtenperature of 40
degrees C 105 degrees F. Al exposed fasteners shall be vanda
resistant. Valve shall provide a mnimmof 0.379 L/s at 310 kPa 6 gpm
at 45 psi pressure drop
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NOTE: Intended for use in staff toilet roons with
ceramc tile enclosures.
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b. SH2 (Simlar to JSN P5040): Wall nounted, shower head connected
to shower arm Al external trimshall be chrome plated netal. Chrone
pl ated netal head, adjustable ball joint, self cleaning with autonmatic
flow control device to linmt discharge to not nore than 0.189 L/s 3 gpn
Body, internal parts of shower head and flow control fittings shall be
copper alloy or corrosion resistant steel. Install showerhead 1800 mr
72 inches above finished floor. Conbination thernostatic and pressure
anti-scald balancing valve, with chrone plated netal lever with
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adj ustnent for rough-in variations, type operating handl e and chrone
pl ated brass or corrosion resistant steel face plate. Valve body shal
be any suitable copper alloy. Internal parts shall be copper, nicke
all oy, corrosion resistant steel or thernmoplastic material. Valve
inlet and outlet shall be 13 mr 1/2 inch IPS. Provide externa
screwdriver check stops, and tenperature linit stops. Set stops for a
maxi mum t enperature of 40 degrees C 105 degrees F. Install valve 1370
nmr 54 inches from bottom of shower receptor. Al exposed fasteners
shal | be vandal resistant. Valve shall provide a mnimmof 0.379 L/s
at 310 kPa 6 gpm at 45 psi pressure drop

c. SH 3 (JSN P5350): Psychiatric patient, vandal -resistant with
thernostatic valve in cabinet; shower head shall be designed for prison
use. Fixture shall have snpboth surfaces with no projection that can be
used as a catch or hook; shall have flat back arranged for bolting
directly to the wall; shall be tapped for 13 mr 1/2 inch pipe
connection to tenpered water line; the head shall have a tanperproof
renmovabl e face not less than 90 nr 3-1/2 inch diameter; and the shower
head shall be installed not [ess than 1829 nm 6 feet above the floor
and shall deliver the spray within a 900 nr 3 foot circle. Flow shal
be limted to 0.16 L/s 2.5 gpmr at a flowing water pressure of 549 kPa
80 psi.
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NOTE: Pr ovi de di nensi ons.
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[d. Shower enclosures shall be | ] m | ] inches wde, | ]
nr | ] inches deep, and | ] mr | ] inches high. Cabinet
shal |l be reinforced acrylic conforming to | APMO Z124. 1. 2.]
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NOTE: Show shower pans on the architectura
detail. Shower pans nmay be omitted for showers

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

wat er pr oof i ng.
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e. Shower Pan: Sheet copper shall be 4.9 kg per square neter 16 ounce
wei ght .

2.10.5. 7 Si nks
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NOTE: Confirm casework di nensions prior to
sel ection of sinks.

Pedal val ves provide savings in |ocations
where water is unnecessarily left running
continuously during use, l|ike Kkitchens.
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Provi de ASVE A112.19.3, Type 302(18-8) or 304(18-8) stainless steel sinks
with integral mounting rimfor flush installation, with undersides fully
sound deadened, with supply openings for use with top nmounted faucet, and
with 89 mr 3.5 inch drain outlet. Sink depth |Iess than or equal to 250 mr
10 inch shall be 18 gage. Sink depth greater than 250 mr 10 inch shall be
16 gage. Provide aerator with faucet. Water flow rate shall not exceed 90
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mL per second 1.5 gpnm when neasured at a flow ng water pressure of 414 kPa
60 psi. Provide chrome plated 10 mr 3/8 inch OD soft-copper tube supplied
with set-screw escutcheons, and | oose key stops. Provide chrome plated 40
nr 1-1/2 inch sem-cast P-trap with cleanout with 1.1 x 38 mr 17 gage X
1-1/2 inch chrone plated copper tube trap armwi th set-screw escut cheon.
Provi de separate 38 mr 1.5 inch P-trap and drain piping to vertical vent

pi ping fromeach conpartment. Coordinate hole quantities, |ocations, and
centerings with faucet types indicated in fixture descriptions. Provide
exact numbers of hol es necessary. Use of faucet hole covers is not
acceptable. Dinensions given are overall, and bow in the follow ng
order: front to back, left to right, depth. [Provide filters for chlorine
in supply piping to faucets.] Sinks |located in casework designated as
handi cap accessi ble shall be sane as specified except the basin depth shal
not be greater than 165 mr 6-1/2 inches and the drain outlet shall be

| ocated to the rear of the basin.
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NOTE: S-1 is typically used for Navy projects as
exam r oom si nk.
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a. S-1 (JSN CS010): Single bow, counter-nounted, 460 x 380 x 165 nmr

18 x 15 x 6-1/2 inches, bow 305 x 305 x 165 nmr 12 x 12 x 6-1/2 inches.
Drain outlet shall be |located to the rear of the basin. Faucet shall be
100 mr 4 inch centerset with two 100 mr 4 inch wistblades and 125 nmr

5 inch dianeter fixed gooseneck spout.

b. S-2 (JSN CS080): Single bow, counter-nounted, 508 x 560 x 190 mr
20 x 22 x 7-1/2 inches, bow 355 x 457 x 190 mr 14 x 18 x 7-1/2 inches.
Faucet shall be 100 mr 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 inch dianeter fixed gooseneck spout.

c. S-3 (JSN CS090): Single bowl, counter-nmounted, 560 x 560 x 190 nmr
22 x 22 x 7-1/2 inches, bow 406 x 480 x 190 mr 16 x 19 x 7-1/2 inches.
Faucet shall be 100 nm 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 inch dianeter fixed gooseneck spout.

d. S-4 (JSN CS140): Single bow, counter-nmounted, 560 x 430 x 254 nm
22 x 17 x 10 inches, bow 400 x 355 x 254 mm 16 x 14 x 10 inches.
Faucet shall be 100 nr 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 i nch dianeter fixed gooseneck spout.

e. S-5 (JSN Cs150): Single bow, counter-nmounted, 560 x 560 x 254
22 x 22 x 10 inches, bow 406 x 408 x 254 mm 16 x 19 x 10 inches.
Faucet shall be 100 mr 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 inch dianeter fixed gooseneck spout.

f. S-6 (JSN CS180): Single bow, counter-nounted, 560 x 635 x 305 nm
22 x 25 x 12 inches, bow 400 x 560 x 305 mmr 16 x 22 x 12 inches.
Faucet shall be 100 mr 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 inch dianeter fixed gooseneck spout.

g. S-7 (JSN CS200): Single bow, counter-nounted, 560 x 787 x 305 nmr
22 x 31 x 12 inches, bow 400 x 711 x 305 mr 16 x 28 x 12 inches.
Faucet shall be 100 mr 4 inch centerset with two 100 mr 4 inch
wristblades and 125 mm 5 inch dianeter fixed gooseneck spout.

h. S-8 (JSN CS230): Double bow, counter-nounted, 560 x 840 x 254 mr
22 x 33 x 10 inches, each bow 400 x 355 x 254 mr 16 x 14 x 10 i nches.
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Faucet shall be 200 nm 8 inch spread, single handle, sw ng spout.

i. SS9 (JSN CsS250): Single bow, counter-nmunted, 380 x 380 x 150 mr
15 x 15 x 6 inches, bow 230 x 305 x 150 mr 9 x 12 x 6 inches. Faucet
shall be 100 mm 4 inch centerset with two 100 mr 4 inch wistbl ades and
125 mr 5 inch dianeter fixed gooseneck spout.

j. S-10 (JSN P3520): Sink, plaster, 560 x 760 x 241 mr 22 x 30 X
9-1/2 inches; vitreous china; faucet with 51 mm 2 inch spray, 150 mr 6

i nch handl es, screwdriver stops, grid drain 40 mr 1-1/2 inch tail pieces,
51 mm 2 inch O D. drain connection to trap and wall

pl aster-interceptor trap (PT-1), space shall be left above for renoval
of screens. Provide with floor-munted heavy-duty type sink carrier

with acid-resisting white coated exposed arnms and hanger support plate.

2.10.5.8 Si nk, Flushing Rim

SF-1 (JSN P6350): 760 x 510 x 460 mr 30 x 20 x 18 inches; vitreous china

with an integral flushing rimto include faucet with fork brace 150 mr 6

i nch handl es, 260 nmr 10-1/4 inches wall to spout outlet, and plain end

spout with bucket hook; stainless steel spring type front and side rim

guards and 100 mr 4 inch outlet. Provide flushoneter valve. Provide 254 mm
10 inch high terrazzo base.

2.10.5.9 Si nk, Surgeons Scrub

a. SSS-1 (JSN P6980): Three station, wall-nounted, gooseneck spouts,
knee push controls. Construction shall be of seanl ess wel ded 16 gauge,
Type 304, stainless steel. Cabinet shall be sound-deadened with a
fire-resistant material. Unit shall be wall nobunted using a nounting
carrier. Front panels shall be easily renoved for access to the water
control valves, waste connections, stops and strainers. Sink bottons
shall be sloping to mnimze splashing and a 40 nr 1-1/2 inch OD
tailpiece with an 80 mr 3 inch flat strainer drain. Provide each
conpartnent (station) with a gooseneck assenbly with a 40 mm 1-1/2 inch
sprayhead that can be renoved for sterilization. Provide adjustable
thernostatic mixing valve with anti-scald feature for each conpart nent
and controlled fromthe top nounted control panel. Provide nmechanica
pilot type water control valves for each conpartnment actuated by one
push of a knee-operated front panel and turned off by a second push.

Pl astic splash shield shall be provided between conpartnents. Provide
knee-control | ed soap di spensers at each conpartnent.

[b. SSS-2 (Simlar to JSN P6990): Three station, wall-nounted,
gooseneck spouts, electronically timed with long (10 mnute) and short
(3, 4, 5 minute) cycles. Construction shall be of seanl ess wel ded 16
gauge, Type 304, stainless steel. Cabinet shall be sound-deadened with
a fire-resistant material. Unit shall be wall nounted using a nounting
carrier. Front panels shall be easily renoved for access to the water
control valves, waste connections, stops and strainers. Sink bottons
shall be sloping to mnimze splashing and a 40 nr 1-1/2 inch OD
tailpiece with an 80 mr 3 inch flat strainer drain. Provide each
conpartnent (station) with a gooseneck assenbly with a 40 mm 1-1/2 inch
sprayhead that can be renoved for sterilization. Provide adjustable
thernostatic mixing valve with anti-scald feature for each conpart nent
and controlled fromthe top nounted control panel. Control shall be
watertight and top nounted. Timng device shall be internal to reduce
tanmpering. Plastic splash shield shall be provided between
conpartnents. Provide foot-controlled soap di spensers at each
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conpartnent. Sink shall include 120 volt, 2 anpere power to an
i nternal junction box.]

2.10.5.10 Urinals

a. Provide ASVE A112.19.2, white vitreous china, wall-nounted, wal
outlet, urinals with integral trap, drain |line connection, and extended
side shields. The trap design shall conply with the IPC. Instal
urinal rim 610 nm 24 inches above the floor at non-accessible
locations. Urinals installed in conpliance with ADA requirenents shal
be mounted with the rim 430 nr 17 inches above the floor. Provide
ASME Al12.6. 1N conceal ed chair carriers. Urinals equipped with flush
val ves shall have a flushing volune of the urinal and flush valve
conbi nati on not exceeding the fixture design rating. Water flushing
volune of the urinal and flush val ve conbi nati on shall not exceed 3.8
liters 1.0 gallon per flush. Munt flush valves not |ess than 279 mr
11 inches above the fixture.

1. U1 (Simlar to JSN P8150): Siphon-jet for direct flushoneter
val ve. The maxi num wat er use allowed shall be 3.8 liters 1 gallon
per flush at a flowi ng water pressure of 549 kPa 80 psi

2. U2: Sane as U1 except accessible nmounting hei ght per
| CC Al117. 1.
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NOTE: For FY10 and beyond M LCON projects, Arny
Installati on Design Standard requires the use of
wat erl ess urinals for new construction and ngj or
repairs.
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3. U3 (Simlar to JSN P8150): Waterless. Sealed replaceable
cartridge or integral liquid seal trap shall use a bi odegradabl e
liquid to provide the seal and naintain a sanitary and odor-free
environnent. Slope the sanitary sewer branch line a mninmmof 6
nm per 300 nm 0.25 inch per foot. Drain lines that connect to the
urinal outlet shall not be nmade of copper tube or pipe.
Manuf act urer shall provide an operating manual and onsite training
for the proper care and nmai ntenance of the urinal

4. U 4: Sanme as U3 except accessible nounting hei ght per
| CC A117. 1.

5. U5 (Simlar to JSN P8150): High efficiency siphon-jet for
direct flushoneter valve. The nmaxi nrum water use allowed shall be
1.9 liters 0.5 gallons per flush or less at a flow ng water
pressure of 549 kPa 80 psi
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NOTE: Hard wired unit is preferred. Battery
operated unit may be used if desired by the using
agency/facility.
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6. U6: (Simlar to JSN P8100): High efficiency washout for
sol enoid val ve. The maxi num water use allowed shall be 1.9 L 0.5
gallons per flush or less at a flowi ng water pressure of 549 kPa
80 psi. Flushing cycle shall be activated by an el ectronic
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infrared sensor operated by proximty of individual. Provide
W ring box, 120/24 volt solenoid, and transformer. [Provide
battery operated unit.]

2.10.5.11 Water C osets

a. Provide ASME A112.19.2, white vitreous china, elongated bow,
wal | - hung water closets. The trap design shall comply with the |IPC
Install top of toilet seat 356 to 381 mm 14 to 15 inches, above the
floor at non-accessible |locations. Witer closets installed in
conpliance with ADA requirenents shall be nounted with rim of seat 432
to 483 mr 17 to 19 inches above the floor. Water closets equipped with
flush valves shall have a flushing volume of the water closet and flush
val ve conbi nati on not exceeding the fixture design rating. Water
flushing volume of the water closet and flush val ve comnbi nati on shal

not exceed 6 liters 1.6 gallons per flush. Provide white solid plastic
el ongat ed open-front seat w thout cover, with check hinge. Seat shal
conformto | APMO Z124.5. Munt flush valves not |ess than 279 nmr 11

i nches above the fixture. Mounted height of flush valve shall not
interfere with the hand rail in ADA stalls. Provide ASVME A112.6. 1N
heavy duty 227 kg 500 pound capacity chair carriers.
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NOTE: Intended for use in public/staff toilet roons.
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1. WC-1 (Similar to JSN P9050): Siphon-jet for direct
flushoneter valve. Flushoneter valve shall be dual-flush type
The maxi num wat er use allowed shall be 6 liters 1.6 gallons per
flush when handle is pushed down and 4 liters 1.1 gallons per
flush when handle is pushed up. Provide tw (2) adhesive backed
metal wall plates etched with instructions.
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NOTE: Intended for use in public/staff toilet roons
for accessible |ocations.
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2. WC-2 (Simlar to JSN P9050): Same as WC-1 except accessible
nmounti ng height per ICC A117.1 Provide riser with grab bar offset.
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NOTE: Intended for use in patient toilet roons.
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3. WC-3 (Sinmlar to JSN P9050): Siphon jet with bow provided
with lugs or slots for holding bedpan. Bedpan cl eaner (P1150)
shal |l be for nounting on water closet having exposed flush val ve;
provided with wall support bracket; and brass val ve body having a
taper nmachi ned type | eakproof, raise and | ower spray arm and
using one-third of flush water volume to rinse pan, balance to
flush waste.
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NOTE: Intended for use in patient toilet roons for
accessi bl e | ocations.
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4, WC-4 (Sinmilar to JSN P9050): Sanme as WC-3 except accessible
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nount i ng height per | CC A117.1. Provide riser with grab bar
of f set.
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NOTE: Intended for use in public/staff toilet roons.
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5. WC-5 (Sinmilar to JSN P9000): High efficiency (HET), siphon-jet
for direct flushoneter valve. The maxi num water use all owed shal
be 4.8 L 1.28 gallons per flush

2.10.5.12 Hose Bi bbs and Hydrants
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NOTE: Indicate on the draw ngs hei ght of hose bibbs
and hydrants above finished grade. 1In |ocations
where the 99.6 percent design tenp is 32 degrees F
(0 degrees C) or less provide freezeproof hydrants.
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a. HB-1: Hose bibb with vacuum breaker backfl ow preventer, brass
construction with 19 mv 3/4 inch nale inlet threads, hexagon shoul der
and 19 nmr 3/4 inch hose connection. Handle shall be securely attached
to stem

b. HB-2: Wall hydrant (freezeproof) ASSE 1019 with vacuum breaker
backfl ow preventer and shall have a nickel -brass or nickel -bronze wall
plate or flange with nozzl e and detachabl e key handle. Provide brass
or bronze operating rod within a gal vani zed iron casing of sufficient
length to extend through the wall so that the valve is inside the
buil di ng, and the portion of the hydrant between the outlet and val ve
is self-draining. Provide brass or bronze valve with coupling and
uni on el bow having netal -to-netal seat. Valve rod and seat washer
shal | be renovabl e through the face of the hydrant. Provide hydrant
with 19 nr 3/4 inch exposed hose thread on spout and 19 mr 3/4 inch
nmal e pipe thread on inlet.

c. HB-3: Yard hydrant (non-freezeproof) of brass construction, wth
ei ther straight or angle bodies, and shall be of the conpression type.
Provi de body flange with internal pipe thread to suit 19 nmr 3/4 inch
pi pe. Body shall be suitable for wench grip. Provide faucet spout
with 19 nr 3/4 inch exposed hose threads. Faucet handl e shall be
securely attached to stem

d. HB-4: Yard hydrants (freezeproof), yard box or post hydrants with
val ve housings |l ocated below frost lines. Wter fromthe casing shal
be drai ned after valve is shut off. Hydrant shall be bronze with
cast-iron box or casing guard. "T" handle key shall be provided.

2.11 BACKFLOW PREVENTERS
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NOTE: Indicate on the drawings all |ocations where
backfl ow preventers are required (and type of
device) to protect water supply and distribution
system agai nst backfl ow and backsi phonage in
accordance with the International Plunbing Code. |f
a drainis required, ensure it is shown. Backflow
prevention device requirenents for connection to
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nongover nment potable water systens will be
coordinated with the local jurisdiction and/or water
service agency. Reduced-pressure principle
assenblies shall be used for all domestic water
services
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Backfl ow preventers shall be approved and listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced-pressure principle
assenbl i es, double check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR Manual. Backflow preventers
with intermediate atnospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connecti on vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum breaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systens shall conformto ASVE A112. 1. 2.

.12 DRAI NS AND BACKWATER VALVES
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NOTE: Where a trap seal is subject to | oss by
evaporation, a deep-seal trap consisting of a 100 mm
(4 inch) seal or a trap seal priner valve shall be
used. Deep-seal traps are the preferred nethod in
lieu of trap primers. |If a trap seal priner valve
is chosen, it shall be of the electrically tined,

sol enoi d val ve type not dependent on pressure
fluctuations to operate.
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Drai ns and backwater valves installed in connection w th waterproofed

floors or shower pans shall be equipped with bolted-type device to securely
clanp fl ashing.

.12.1 Area Drains
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NOTE: Area drains intended for use in accessible
areaways such as at the bottom of exterior stairs.
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a. Provide area drains with coated [gal vani zed] cast iron bodies for
enbedding in the floor construction. The grate/strainer shall be plain
pattern perforated or slotted. Provide with threaded outl et

connection. Between the outlet and waste pipe, a neoprene rubber
gasket conforming to ASTM C 564 may be installed, provided that the
drain is specifically designed for the rubber gasket conpression type
joint. Drain shall conformto ASME Al12.6.3. G ate/strainer weight

| oadi ng classification is based on ASVME A112.6.3. Dinmensions are

nom nal

b. AD1: 300 mm 12 inch overall [dianmeter] [wi dth], 200 nm 8 inch

di ameter grate, 150 nm 6 inch depth, with [renmovabl e] [hinged],
light-duty cast iron grate with mininal free area of 2 tines free area
of outlet pipe size. Provide with backwater valve.
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2.12.2 Fl oor and Shower Drains

Provide floor and shower drains with coated [gal vani zed] cast iron bodies,
doubl e drai nage pattern for enbedding in the fl oor construction, and
seepage pan havi ng weep hol es or channels for drai nage to the drai npipe.
The grate/strainer shall be adjustable to floor thickness. Provide an
integral clanping device for attaching flashing or waterproofing nenbrane
to the seepage pan w thout danagi ng the flashing or waterproofing nenbrane
when required. Provide with threaded outlet connection. Between the

outl et and waste pipe, a neoprene rubber gasket conformng to ASTM C 564
may be installed, provided that the drain is specifically designed for the
rubber gasket conpression type joint. Floor and shower drains shal
conformto ASME All12.6.3. Gate/strainer weight |loading classification is
based on ASME A112.6.3. Dinensions are nonminal.[ Provide drain with trap
primer connection, trap primer, and connection piping.]
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NOTE: FD-1 intended for use in nmechani cal equi pnent

roonms and unfi ni shed spaces.
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a. FD 1. 300 mr 12 inch dianeter flashing collar, 100 mm 4 i nch deep
body and 200 nmr 8 inch di aneter renovable, non-tilt heavy-duty cast
iron grate with miniml free area of 1.5 tinmes free area of outlet pipe
si ze.
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NOTE: FD-2 intended for use in toilet roons, shower
floors, and finished spaces.
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b. FD2: 250 mm 10 inch dianeter invertible flashing collar, 50 nmr 2

i nch deep body, and mninmun 150 nm 6 inch [square] [dianeter]

renovabl e, secured, light-duty nickel bronze strainer with mninumfree
area of 1.5 tines free area of outlet pipe size

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: FD-3 intended for use in nmechani cal equi prment
rooms with isolated floor slabs.
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[c. FD3: 300 mr 12 inch diameter flashing collar, 50 mr 2 inch deep
body, and 200 mm 8 inch dianmeter non-tilt heavy-duty cast iron grate
with mnimal free area of 1.5 tines free area of outlet pipe size.
Provide with 400 mr 16 inch dianeter isolation floor drain body with
flange, integral clanmping collar, and standpi pe.]

2.12.3 Fl oor Si nks

Provide floor sinks with coated [gal vani zed] cast iron bodies, with
acid-resisting interior, and double drainage pattern for enbedding in the
floor construction, and seepage pan having weep hol es or channels for

drai nage to the drainpipe. Provide an integral clanping device for
attaching flashing or waterproofing menbrane to the seepage pan without
damagi ng the flashing or waterproofing nmenbrane when required. Provide
with threaded outlet connection. Between the outlet and waste pipe, a
neoprene rubber gasket conformng to ASTM C 564 nmay be installed, provided
that the drain is specifically designed for the rubber gasket conpression
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type joint. Floor sinks shall conformto ASME Al112.6.3. Provide al um num
sedi nent bucket. Gate/strainer weight |oading classification is based on
ASME A112.6.3. Dinmensions are nomnal. Full grate free area shall be a
mnimmof 1.5 times the free area of the outlet pipe size. [Provide drain
with trap priner connection, trap priner, and connection piping.]
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NOTE: FS-1 (square) and FS-2 (round) intended for
use in unfinished spaces such as below sterilizer
| ocations, or concealed within an encl osure.
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a. FS-1: 300 mr 12 inch square top, 250 mv 10 inch deep [with] [full]
[3/4] [1/2] [light-duty nickel bronze] [less] [grate].

b. FS-2: 300 mm 12 inch dianeter top, 250 mr 10 inch deep [with]
[full]l [3/4] [1/2] [light-duty nickel bronze] [less] [grate].
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NOTE: FS-3 (square) and FS-4 (round) intended for
use in finished exposed | ocations except Kkitchens.
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c. FS-3: 300 mr 12 inch square top, 250 nm 10 inch deep [with] [full]
[3/4] [1/2] [light-duty acid-resisting] [less] [grate].

d. FS-4: 300 mr 12 inch dianeter top, 250 mr 10 inch deep [w th]
[full] [3/4] [1/2] [light-duty acid-resisting] [less] [grate].
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NOTE: FS-5 intended for use in kitchens.
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e. FS-5: 300 mr 12 inch square top, 250 nmr 10 inch deep with stainless
steel rimand [full] [3/4] [1/2] [light-duty stainless steel] [Iless]
[grate].

2.12. 4 Roof Drains and Expansion Joints

Roof drains shall conformto ASVE Al112.6.4, with donme and integral flange,
and shall have a device for nmaking a watertight connecti on between roofing
and flashing. Provide roof drains designhated as secondary (energency)
overflow drains with 50 mr 2 inch high dam The whol e assenbly shall be

[ gal vani zed] heavy pattern cast iron including the dome strainer. Provide
drain with a gravel stop. On roofs other than concrete construction,
drains shall be conplete wth underdeck clanp, sunp receiver, and an
extension for the insulation thickness where applicable. Provide a

cl anpi ng device for attaching flashing or waterproofing nenbrane to the
seepage pan w t hout danmagi ng the flashing or nmenbrane when present.

Strai ner openings shall have a conbined area equal to tw ce that of the
drain outlet. The outlet shall be equipped to make a proper connection to
threaded pi pe of the sane size as the rain | eader. An expansion joint of
proper size to receive the rain |eader shall be provided. 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

sl eeve shall have a nonminal thickness of not |ess than 3.416 nm 0. 134 inch
Gaskets and packi ng shall be close-cell neoprene, Oring packing shall be
cl ose-cell neoprene of 70 duroneter. Packing shall be held in place by a
packi ng gl and secured with bolts.
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NOTE: RD-1 intended for use as primary roof drain.
These can al so be used at bottom of usually

non- accessi bl e areaways. See AD-1 for accessible
ar eawnays.
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a. RD1: 400 to 500 mm 16 to 19 inch dianeter flashing clanp, 280 to
350 mr 11 to 14 inch diameter by 125 mm 5 i nch hi gh done strainer
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NOTE: RD-2 intended for use as secondary
(energency) roof drain.
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b. RD2: 400 to 500 mr 16 to 19 inch dianeter flashing clanp, 280 to
350 mr 11 to 14 inch diameter by 125 mr 5 i nch hi gh done strainer
Provide mnimur 50 nr 2 inch high internal or external water dam

2.12.5 Si ght Drains

a. Provide sight drains with coated [gal vani zed] cast iron bodies,
doubl e drai nage pattern for enbedding in the floor construction, and
seepage pan havi ng weep hol es or channels for drainage to the

drai npi pe. The grate/strainer shall be adjustable to floor thickness.
Provi de an integral clanping device for attaching flashing or

wat er proofi ng nmenbrane to the seepage pan wi thout damagi ng the flashing
or wat er proofi ng nenbrane when required. Provide with threaded outl et
connection. Between the outlet and waste pipe, a neoprene rubber
gasket conforming to ASTM C 564 may be installed, provided that the
drain is specifically designed for the rubber gasket conpression type
joint. Floor and shower drains shall conformto ASME Al112.6. 3.
Grate/strainer weight loading classification is based on ASVE Al112.6.3
Di nensions are nominal. [Provide drain with trap prinmer connection
trap prinmer, and connection piping.]

b. SD-1: 250 mm 10 inch dianeter invertible flashing collar, 50 nr 2

i nch deep body, and m nimun 150 mm 6 i nch [square] [dianeter]

renovabl e, secured, light-duty nickel bronze strainer with mninumfree
area of 1.5 tines free area of outlet pipe size with funnel extension
Provi de m ni mum funnel dinmensions as foll ows:

1. Height of funnel 95 mm 3-3/4 inches.

2. Dianmeter of |lower portion of funnel 50 nm 2 inches.

3. Dianeter of upper portion of funnel 100 nm 4 inches.
2.12.6 Backwat er Val ves

Backwat er val ves shall be either separate fromthe floor drain or a

conbi nation floor drain, P-trap, and backwater valve, as shown. Valves
shal | have cast-iron bodies with cleanouts |arge enough to pernit renova
of interior parts. Valves shall be of the flap type, hinged or pivoted,
with revol ving disks. Hinge pivots, disks, and seats shall be nonferrous
metal . Disks shall be slightly open in a no-fl ow no-backwater condition.
Cl eanouts shall extend to finished floor and be fitted with threaded
count ersunk pl ugs.
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13 CLEANQUTS

a. Provide cleanouts with coated cast-iron bodi es (unless otherw se
noted) with extra-heavy, threaded, tapered, brass plug with solid
hexagonal nut and Anerican Standard pi pe threads. Provide flashing
collars and clanps for cleanout bodies being installed in floors with
finishes installed over waterproofing. C eanouts on piping conpletely
accessible fromw thin pipe chases do not require covers. Ceanouts in
exposed piping in equi pmrent roons do not require covers.

b. Provide interior floor-nounted cleanouts with a two-piece,
t hreaded, adjustable housing. Provide top and cover based on fl oor
finish:

1. Resilient tile and sheet finish: Round flange top with
scori ated cover.

2. Ceranmic tile finish: Square flange top with scoriated cover
3. Poured finish: Round, w de-flange top with scoriated cover

4., Carpet finish: Round top with standard top tapped for
car pet - narker bolt.

5. Terrazzo finish: Round top with recessed-for-terrazzo cover

6. Quarry tile finish: Square, heavy-duty top with heavy-duty
scori ated cover.

7. Concrete finish (unfinished areas): Heavy, round frane;
satin-bronze, scoriated tractor top, ANSI heavy duty |oad cl ass.
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NOTE: |solation cleanouts are used in floating
floors.
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[c. Provide isolation cleanouts with a | ower and an upper flashing
collar, flashing clanps with seepage openings, and adjustable ferrule
with 100 mr 4 inch dianmeter bronze top. Ferrule shall be tapped for
cl eanout plug. Seal ferrule to lower clanping collar with press-fit
neoprene gasket. Seal cleanout plug wth neoprene gasket.]

14  TRAPS

.14.1 Fi xture Traps

Unl ess ot herwi se specified, traps shall be copper-alloy adjustable tube
type with slip joint inlet and swivel. Traps shall be [without] [with] a
cleanout. [Provide traps with removabl e access panels for easy cl ean-out
at sinks and lavatories.] Tubes shall be copper alloy with walls not |ess

than 0.813 nm 0.032 inch thick within commercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in nmanufacture
by usual commercial nethods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swivel joints shal
be bel ow the di scharge | evel and shall be of nmetal-to-netal type as
required for the application. Nuts shall have flats for wench grip.
Qutlets shall have internal pipe thread, except that when required for the
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application, the outlets shall have sockets for solder-joint connections.
The depth of the water seal shall be not |ess than 50 mr 2 i nches and not
nmore than 100 mm 4 inches. The interior dianeter shall be not nmore than
3.2 mr 1/8 inch over or under the nom nal size, and interior surfaces shal
be reasonably snooth throughout. A copper alloy "P" trap assenbly
consisting of an adjustable "P" trap and threaded trap wall nipple with
cast brass wall flange shall be provided for lavatories. The assenbly
shal | be a standard manufactured unit and rmay have a rubber-gasketed sw ve
joint.

2.14.2 Drain Traps

Unl ess ot herw se specified, traps shall be cast iron, one piece pattern
deep seal with depth of water seal of 100 mr 4 inches. The interior

di ameter shall be not nore than 3.2 mm 1/8 inch over or under the nom na
size, and interior surfaces shall be reasonably snmooth throughout. The
trap assenbly shall be a standard manufactured unit. Traps for drains

| ocated in fan and pl enum housi ngs shall maintain seal against the static
pressure.

[2.15 TRAP PRI MER ASSEMBLI ES

Provide fully automatic trap primer assenblies, factory assenbl ed and
prepiped and including 19 mr 3/4 inch NPT female inlet, bronze body 19 mv
3/4 inch female NPT ball valve, 19 mr 3/4 inch water hanmmer arrester

ASSE 1001 at nospheric vacuum breaker, and ASTM B 88 19 mr 3/4 inch Type L
copper tubing distribution manifold. Distribution manifold shall be
calibrated to provide equal water distribution to each trap. Provide

m ni mum supply of 60 nL 2 ounces of water to each trap. Provide nanifold
with 16 nmx 15 mr 5/8 inch x 1/2 inch conpression fitting outlets. All
sol der joints shall be made with I ead free solder. Provide electronic
assenbly tested and certified per UL 73 and including circuit breaker, 5
second dwel |l function, manual override, 24 hour geared timer, and sol enoid
val ve. Provide single point water supply and power supply connections.
Conponents shall be installed in a NEMA 250 Type 1 [surface nounted]
[recessed] cabinet.

]2.16 | NTERCEPTORS
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NOTE: Concrete pit nmust be detailed on structura
drawi ngs for exterior interceptor pits.
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2.16.1 Grease Interceptor

Grease interceptor of the size indicated shall be of reinforced concrete,
[or precast concrete construction] [or equival ent capacity comercially
avai l abl e steel grease interceptor] with renovable three-section, 9.5 mr
3/ 8 inch checker-plate cover, and shall be installed outside the building.
Steel grease interceptor shall be installed in a concrete pit and shall be
epoxy-coated to resist corrosion as recomended by the manufacturer.
Interceptors shall be tested and rated in accordance with PDI G 101
Concrete shall have 21 MPa 3,000 psi mininum conpressive strength at 28
days. Provide flow control fitting.

2.16.2 Gl Interceptor

Cast iron or welded steel, coated inside and outside with white acid
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resi stant epoxy, with internal air relief bypass, bronze cleanout plug,
double wall trap seal, renpvabl e conbinati on 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 waterti ght gasketed
nonski d cover, and flow control fitting.

17 WATER HEATERS

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Coordinate with the HVAC engi neer the
availability of heating sources and control air in
order to nake proper selection of bracketed choices.

Show | ocati ons of water heaters on the draw ngs.
Al so show the type, capacity, etc. of each water
heater on the draw ngs.

Except for gas-fired water heaters, water
tenperatures in excess of 60 degrees C (140 degrees
F) should be obtained by using a booster heater in
series with a primary heater. Wen using a
gas-fired water heater, provide thernostatic,
pressure-bal anced, or conbination thernostatic and
pressure-bal anced type m xing valves to obtain water
tenperatures bel ow 60 degrees C (140 degrees F).

Ensure that efficiencies are equal to or greater
than the | atest "recomended"” values currently

rel eased by the Departnent of Energy Federal Energy
Management Program (FEMP). The | atest val ues can be
found on FEMP s Internet site:
http://wwl. eere. energy. gov/tenp.

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 zi ng reconmendati ons. Show t he expansi on tank

si ze and acceptance volume on the draw ngs.
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Provi de water heaters with replaceabl 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

heat er shall have controls with an adjustable range that includes 49 to 82
degrees C 120 to 180 degrees F. Hot water systenms utilizing recirculation
systens shall be tied into building off-hour controls. The therm
efficiencies and standby heat | osses shall conformto or exceed the

requi renents of ASHRAE 90.1 - SI ASHRAE 90.1 - IP, or 10 CFR 430 whichever
is the npbst stringent 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
standard loss requirenent if the tank surface area is insulated to R 12.5
and if a standing light is not used. Plastic materials, polyetherimde
(PElI') and pol yet hersul fone (PES), are forbidden to be used for vent piping
of conbustion 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 worki ng pressure.
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2.17.1 Perf ormance of Water Heating Equi pnent
Standard rating condition terns are as foll ows:

EF

Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C 70 degrees F delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snmoke = 0
(trace is pernitted).

SL = Standby loss in W0.093 sq. m Wsqg. ft. based on 27 degrees C 80
degrees F delta T, or in percent per hour based on nom nal 38 degrees C
90 degrees F delta T.

HL = Heat |oss of tank surface area.
V = Storage volune in liters
2.17. 1.1 Storage Water Heaters

a. Electric:
1. Storage capacity of 454 liters 120 gallons or |ess, and input
rating of 12 kWor less: mnimmenergy factor (EF) shall be
0. 93-0. 00132V per 10 CFR 430.
2. Storage capacity of nore than 454 liters 120 gall ons or input
rating nore than 12 kW naxi num SL shall be 0.2931(20+35 V), W
20+35 V, Btu/h per CSA/ AM z21.10. 3.

b. Gas:
1. Storage capacity of 379 liters 100 gallons or |less, and input
rating of 21980 W 75,000 Btu/h or less: mininumEF shall be
0. 62-0. 0019V per 10 CFR 430.
2. Storage capacity of nmore than 379 liters 100 gall ons or input
rating nore than 21980 W 75,000 Btu/h: Et shall be 80 percent;
maxi mum SL shall be 0.2931(Q 800+110 V), W @ 800+110 V, Btu/h per
CSA/ AM Z21. 10. 3.

c. GlI:
1. Storage capacity of 189 liters 50 gallons or |ess and input
rating of 30773 W 105,000 Btu/h or less: mninmmEF shall be
0. 59-0. 0019V per 10 CFR 430.
2. Storage capacity of nore than 189 liters 50 gallons or input
rating nore than 30773 W 105,000 Btu/h: Et shall be 78 percent;
maxi mum SL shall be 0.2931(Q 800+110 V), W @ 800+110 V, Btu/h per
CSA/ AM Z21. 10. 3.

2.17.1.2 Unfired Hot Water Storage

Al'l volunes and inputs: tank surface shall be thermally insulated to R12.5
per ASHRAE 90.1 - SI ASHRAE 90.1 - |P
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2.17.1.3 I nst ant aneous WAt er Heater

a. Gas:

1. Input rating of 14655 to 58620 W 50,000 to 200, 000 Btu/h:
m ni mum EF shall be 0.62-0.0019V per 10 CFR 430.

2. Input rating of nore than 58620 W 200,000 Btu/h: Et shall be
80 percent per CSA/ AM Z21.10. 3.

b. Gl:

1. Input rating of 61551 W 210,000 Btu/h or |ess: m ninum EF
shal | be 0.59-0.0019V per 10 CFR 430.

2. Input rating of nore than 61551 W 210,000 Btu/h: Et shall be
80 percent per CSA/ AM Z21.10. 3.

2.17.2 Automati c Storage Type
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NOTE: Gas-fired water heaters are nore efficient in
source energy use than electric resistance water
heaters. Avoid use of electric type unless they are
shown through cal culations to be life cycle cost
effective. 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 is avail able.
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Provi de heaters conplete with [control system] [control system

t erper at ur e gauge, and pressure gauge,] and ASME rated conbi nati on pressure
and tenperature relief valve.

2.17.2.1 Ql-Fired Type
Provide oil-fired type water heaters conformng to UL 732.
2.17.2.2 Gas-Fired Type

Provide gas-fired water heaters conformng to CSA/ AM Z21.10.1 when input is
22 KW 75,000 BTU per hour or less, or CSA/ AM Z21.10.3 for heaters with
i nput greater than 22 KW 75,000 BTU per hour.

2.17.2.3 El ectric Type

Provide electric type water heaters confornmng to UL 174 with dual heating
el ement s. Each el enent shall be 4.5 KW The elenments shall be wired for
non- si mul t aneous operation so that only one el ement can operate at a tinme.

2.17.2. 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.

Cast-iron heads will be used in steamto-steam or
non fired boiler application. Bronze heads will be
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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
requirenents in the plunbing code are satisfied (one
requirenent is that the heat transfer nediumis

pot abl e or recogni zed as safe).

Steam and hi gh tenperature hot water HTHW systens
are NOT normally used in Air Force and al nbst never
used in Navy jobs. Wen using these systens keep
all steam and HTHW pi ping i n the nechani cal roons
and do not route the distribution piping through
occupi ed portions of the facilities.
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St eam 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' stanped to code requirenents under ASVE BPVC SEC VIII DLl. The storage
tank shall be as specified in paragraph HOT- WATER STORAGE TANKS. The heat
exchanger shall be double wall type that separates the potable water from
the heat transfer mediumwi th a space vented to the atnosphere in
accordance with | CC | PC.

a. HTHW Energy Source: The heater el ement shall have a working
pressure of 2758 kPa 400 psi with water at a tenperature of 204 degrees
C 400 degrees F. The heating surface shall be based on 0.093 square
nmeter 1 square foot of heating surface to heat 76 liters 20 gall ons 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 steel heads shall be used. Tubing shall conformto

ASTM B 111/B 111V, Copper Alloy No. 706 (90-10 copper-nickel). Heating
el enents shall withstand an internal hydrostatic pressure of 4137 kPa
600 psi for not |less than 15 seconds w thout |eaking or any evidence of
damage.

b. Steam Energy Source: The heater elenent shall have a worKking
pressure of 1034 kPa 150 psi with steamat a tenperature of 185 degrees
C 365 degrees F. The heating surface shall be based on 0.093 square
nmeter 1 square foot of heating surface to heat 76 liters 20 gall ons or
nore of water in 1 hour from 4 to 82 degrees C 40 to 180 degrees F
usi ng steam at atnmospheric pressure. [Cast iron] [bronze] heads shal
be used. Tubing shall be Iight-drawn copper tubing conformng to

ASTM B 75NV ASTM B 75. Heating elenents shall withstand an interna
hydrostatic pressure of 1551 kPa 225 psi for not |ess than 15 seconds
wi t hout | eaki ng or any evi dence of danage.

2.17.3 | nst ant aneous Wat er Heat er

Heater shall be crossflow design with service water in the coil and [steani
[hot water] in the shell. An integral internal controller shall be

provi ded, anticipating a change in demand so that the final tenperature can
be mai ntai ned under all normal |oad conditions when used in conjunction
with [pneumatic control systen] [pil ot-operated tenperature contro

systeml. Norrmal |oad conditions shall be as specified by the manufacturer
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2.

2

for the heater. Unit shall be manufactured in accordance wth

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.
Shel|l shall be carbon steel with copper lining. Heads shall be [cast iron]
[ bronze] [carbon steel plate with copper lining]. Coils shall be [copper]
[copper-nickel]. Shell shall have netal sheathed fiberglass insulation,
conbi nation pressure and tenperature relief valve, and thernoneter

Insul ation shall be as specified in Section 23 07 00 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.17.4 El ectric | nstantaneous Water Heaters (Tankl ess)

UL 499 and UL listed flow switch activated, tankless electric instantaneous
wat er heater for wall mounting bel ow sink or |avatory.

.17.5 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element 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 numrate of
heat input. The tenperature elenent of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi mum capacity. Relief valves shall be
rated according to CSA/ AM 721.22. Relief valves for systens where the
maxi mum rate of heat input is |less than 59 kW 200,000 Btuh shall have 20 nr
3/4 inch minimuminlets, and 20 mr 3/4 inch outlets. Relief valves for
systens where the maximumrate of heat input is greater than 59 kW 200, 000
Bt uh shall have 25 mv 1 inch minimuminlets, and 25 mr 1 inch outlets. The
di scharge pipe fromthe relief valve shall be the size of the valve outlet.

.18 HOT- WATER STORAGE TANKS

Hot -wat er storage tanks shall be constructed by one nmanufacturer, ASMVE
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cenent-lined or glass-lined steel type in
accordance with AWM D100. The heat loss shall conformto TABLE II1 as
determ ned by the requirenments of ASHRAE 90.1 - SI ASHRAE 90.1 -

| P. Each tank shall be equipped with a thernmometer, conformng to ASTM E 1,
Type |, Cass 3, Range C, style and formas required for the installation,
and with 175 mm 7 inch scale. Thernoneter shall have a separabl e socket
suitable for a 19 mm 3/4 inch tapped opening. Tanks shall be equipped with
a pressure gauge 155 mm 6 inch mininmumdianmeter face. |Insulation shall be
as specified in Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL

SYSTEMS. Storage tank capacity shall be as shown.

19 PUMPS

.19.1 Sunmp Punps
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NOTE: Designer will indicate |location, sizes,

hor sepower, and capacities of equi pnment on the
drawi ngs. Provide dupl ex punps, if discharge
capacity is greater than 1.6 liters per second (25
gpm and total head is at least 6 m (20 feet).
Delete "totally enclosed and fan cool ed" when not
required.
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Provi de sunp punps of the automatic, electric notor-driven, submerged type,
complete with necessary control equipnent and with a split or solid
cast-iron or steel cover plate. 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 encl osed, fan-cooled of sizes as indicated and shall be
equi pped with an across-the-line magnetic controller in a NEVA 250, Type 4
encl osure. Each punp shall be fitted with a high-grade thrust bearing
nount ed above the floor. Each shaft shall have an alignment bearing at
each end, and the suction inlet shall be between 75 and 150 mm 3 and 6

i nches above the sunp bottom The suction side of each punp shall have a
strainer of anple capacity. A float switch assenbly, with the switch
completely enclosed in a NEVA 250, Type 4 enclosure, shall start and stop
each notor at predeterm ned water |evels. Duplex punps shall be equi pped
with an automatic alternator to change the | ead operation fromone punp to
the other, and for starting the second punp if the fl ow exceeds the
capacity of the first punp. The discharge |ine fromeach punp shall be
provided with a union or flange, a nonclog swing check valve, and a stop
val ve in an accessible location near the punp.

.19.2 Hydraul i c El evator Sunp Punps

Provi de sunp punp and control system capabl e of punping water while
containing oil. The systemshall function automatically and shall provide
for an alarmin the event of the presence of oil in the sunp, high liquid
in the sunp, or high anps or a locked rotor condition. An alarmthat
sounds only in the event of a high liquid condition shall not be
acceptable. Provide subnersible type punp. Punp shall be approved to

UL 778 standards and shall include thernal and overl oad protection.

Provi de notor capabl e of operating continuously or intermttently. Provide
not or housi ng constructed of 304 stainless steel, and nechanical seals
housed in a separate oil-filled conpartnent. Provide controls approved to
UL 508 standards and housed in a NEMA 4X enclosure with stainless stee

hi nged hardware. The controls shall include dual relays with variable
sensitivity settings, nagnetic contactor with separate over-current rel ay,
sel f-cl eaning stainless steel sensor probe, high decibel warning horn with
illumnated red light and alarmsilencing switch, dual floats, clearly

mar ked term nal board and renote nonitoring contact. Al cables between
the punp and control unit shall be a mninmumof 4.9 neters 16 feet |ong and
the cable and plug fromthe control unit shall be a mnimmof 2.5 neters 8
feet long. The control unit, punp, floats, and sensor probe shall be
factory assenbled as a conplete, ready to use system and shall be tested
and approved by a nationally recognized testing | aboratory such as ENTELA.

.19.3 Circul ati ng Punps

Provide electrically driven, single-stage, centrifugal donestic hot water
circulating punps with mechani cal seals, suitable for the intended

service. Revolutions per mnute shall not exceed 3000. Punp and notor
shall be [integrally mounted on a cast-iron or steel subbase,]

[cl ose-coupl ed with an overhung inpeller,] [or] [supported by the piping on
which it is installed]. The shaft shall be one-piece, heat-treated,
corrosion-resisting steel with inpeller and snooth-surfaced housing of
bronze. Mtor shall be totally enclosed, fan-cooled and shall have
sufficient wattage (horsepower) horsepower for the service required. Each
punp motor shall be equipped with an across-the-line magnetic controller in
a NEVA 250, Type 1 enclosure with "START-STOP" switch in cover. Punp
notors smaller than 746 watts 1 horsepower shall have integral thernal
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overl oad protection in accordance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM Guards shall shield exposed noving parts.

2.19.4 Boost er Punps
2.19.4.1 Centrifugal Punps

Provi de horizontal split-case centrifugal -type booster punps. Revol utions
per m nute shall not exceed 1800. Punps shall have a casing of
close-grained iron or steel with snmooth water passages. A gasket shall be
provi ded between the upper and | ower halves of the casing. Suction and

di scharge connections shall be flanged. |Inpellers shall be nonoverl oading,
bronze, balanced to elimnate vibration, and shall be keyed to
corrosion-resisting steel shafts. The casings shall be fitted with bronze
wearing or sealing rings. Bearings shall be cartridge type, enabling the
entire rotating elenent to be renoved without disturbing alignment or
exposing the bearings to dirt, water, and other foreign nmatter. Punps
shal | be provided with nechanical seals. 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 conventional bronze seal ring and rows of shaft

packi ng. Bedpl ates shall be close-grain cast iron or steel with ribs and
| ugs, conplete with foundation bolts, and shall have a drip lip with drain
hol e. 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
shal | 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 point along the characteristic curve of the punp. CQuards
shal | shield exposed belts and noving parts.

2.19.4.2 Controls

Provi de each punp notor with encl osed across-the-line-type magnetic
controller conplete in a NEVA 250 Type 1 enclosure with three position,
"HAND- OFF- AUTOVATI C, " selector switch in cover. Punps shall be
automatically started and stopped by float or pressure switches. The punps
shall start and stop at the | evels and pressures indicated. A

nmul ti position sequence selector switch shall be provided so that any two
punps may be operated sinmultaneously keeping a third punp as a standby.

2.19.5 Fl exi bl e Connectors
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NOTE: Fl exi bl e connectors should be provided for
the suction and di scharge of each centrifugal punp
only as a solution to alignnent problens to
accommodate retrofits and/or for fluid nedia
tenperatures in access of 82 degrees C (180 degrees
F).
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Provide flexible connectors at the suction and di scharge of each punp that
is 746 watts 1 horsepower or larger. Connectors shall be constructed of
neoprene, rubber, or braided bronze, with C ass 150 standard fl anges.

Fl exi bl e connectors shall be Iine size and suitable for the pressure and
tenmperature of the intended service.
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2.19.6 Sewage Punps

Provi de duplex type with automatic controls to alternate the operation from
one punp to the other punp and to start the second punp in the event the
first punp cannot handle the inconmng flow Provide high water alarm and
check val ve.

2.20 WATER PRESSURE BOOSTER SYSTEM
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NOTE: One of the follow ng systens will be used to
boost the water pressure to the value required for
service within the building. Indicate |location

si zes, horsepower, and capacities of equiprment on
drawi ngs. Provide dupl ex punps, if discharge
capacity is greater than 1.6 liter per second (25
gpm and total head is at |east 59.78 kPa (20 feet).
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[2.20.1 Const ant Speed Punpi ng System

Provi de constant speed punping systemw th pressure-regul ating val ves

enpl oyi ng one | ead punmp for |ow flows, and one or nore |ag punps for higher
flows. Pressure-regulating valves shall be provided wth nonsl am check
feature. Provide factory prepiped and prewi red assenbly nmounted on a stee
frame, complete with punps, notors, automatic controls, and ASME code
constructed hydro-pneumatic tank. Current sensing relays shall provide
stagi ng of the punps. The punps shall be protected fromthermal buil dup,
when running at no-flow, by a conmon thermal relief valve. Pressure gauges
shal | be nobunted on the suction and di scharge headers. The control pane
shall bear the UL listing label for industrial control panels and shall be
in a NEVMA 250, Type 1 enclosure. The control panel shall include the
followi ng: no-flow shutdown; 7-day time clock; audiovisual alarm externa
resets; manual alternation; magnetic nmotor controllers; tinme del ays;
transforner; current relays; "HAND OFF- AUTOVATI C' switches for each punp;
mnimumrun tinmers; |ow suction pressure cutout; and indicating lights for
power on, individual notor overload, and | ow suction pressure. The contro
circuit shall be interlocked so that the failure of any controller shal
energi ze the succeeding controller. Provide an ASME code constructed

hydr o- pneumatic tank stanped for 862 kPa 125 psi water working pressure.
The tank shall have a flexibl e diaphragm made of material confornming to FDA
requirenents for use with potable water and shall be factory precharged to
neet required system pressure.

1[2.20.2 Vari abl e Speed Punpi ng 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
assenmbly shall be nounted on a steel frame conplete with punps, variable
speed drives, notors, automatic controls, and ASME code constructed

hydr o- pneumatic tank. The variable speed drives shall be the oil-filled
type capabl e of power transm ssion throughout their conpl ete speed range
wi t hout vi bration, noise, or shock |oading. Each variable speed drive
shal |l be run-tested by the nmanufacturer for rated perfornance, and the
manuf acturer shall furnish witten performance certification. System shal
have suppressors to prevent noise transnission over electric feed |lines.
Required electrical control circuitry and system function sensors shall be
supplied by the variable speed drive manufacturer. The prinary power
controls and magnetic notor controllers shall be installed in [the controls
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supplied by the drive nmanufacturer] [the nmotor 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 shall be acconplished with [hydraulic sensing |lines] [copper
wiring] [telenetry]. Controls shall be in NEVA 250, Type 1 encl osures.
Provi de an ASME code constructed hydro-pneunatic tank stanped for 862 kPa
125 psi water working pressure. The tank shall have a flexible diaphragm
made of material conform ng to FDA requirenments for use with potable water
and shall be factory precharged to neet required system pressure.

12.21 DOVESTI C WATER SERVI CE METER

2.

2.

Cold water nmeters 50 mm 2 inches and snaller shall be positive displacenent
type conformng to AWM C700. Cold water neters 65 mr 2-1/2 inches and

| arger shall be turbine type conformng to AWM C701. Meter register may
be round or straight reading type, [indicating [ 1] [as provided by the
local utility]. Meter shall be provided with a pulse generator, renote
readout register and all necessary wiring and accessories.

22 COPPER- S| LVER | ONI ZATI ON SYSTEM

a. Provide a conplete copper-silver ionization systemconsisting of a
controller, electrode cell(s), and flow neter.

b. Provide a mcroprocessor-based controller which automatically
controls the rate of copper and silver ion release. Controller shal
performunder all types of water conditions without Iimting its
current due to lack of voltage. Controller shall operate primarily in
proportional copper and silver ion level control nbpde to prevent over
or under ionization, and shall be capable of operating in secondary
control nodes; continuous, timer, flow switch etc. Controller shal

i ncorporate anti scaling features.

c. Provide on-board and renote al arm connection capabilities. Provide
auxiliary contacts for renbpte nonitoring capability. Controller shal
conformto UL 508 for Industrial Control Panels.

d. Provide electrode cell (s) incorporating reduced scaling features.
Housi ng shall be CPVC, epoxy coated alum num or Schedul e 40 stainless
steel. Provide with electrical quick connections. Provide sacrificia
el ectrodes of an extruded all oy of copper and silver of the proper
ratio to nmeet the application, or 99.99 percent pure copper and 99.99
percent pure nedical grade silver.

e. Provide a flow nmeter with a transmtter that displays the flowrate
and total water usage. Provide clanp on transducers (non pipe

i nvasive) with a flow response tine of 0.3 seconds and flow sensitivity
of 0.0003 m's 0.001 fps.

f. Provide one year of |aboratory testing for copper and silver ion
| evels. Provide one test per quarter during the first year follow ng
CGovernnment acceptance of the facility. Provide factory test
certifications attesting unit perfornance is neeting the requirenents
of this specification

23 ELECTRI CAL WORK
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NOTE:

1. Show the electrical characteristics, notor
starter type(s), enclosure type, and maxi numrpmin
t he equi pnent schedul es on the draw ngs.

2. \Were reduced-voltage notor starters are
recomended 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 equiprment and circuits and when
recommended by the manufacturer.

3. Use the bracketed item specifying high

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

4. Use the second bracketed item where pol yphase
notors are part of an assenbly, and the use of
premi um efficiency notors is cost-effective
Prenmium efficiency notors are required by Section
26 20 00 for individual nmotors that are not part of

a packaged system
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

a. Provide electrical notor driven equi pnent specified conplete with
notors, nmotor starters, and controls as specified herein and in Section
26 20 00, INTERI OR DI STRI BUTI ON SYSTEM Provide internal wiring for
conponents of packaged equi pnent as an integral part of the equi prment.
Provide [high efficiency type,] single-phase, fractional - horsepower
alternating-current notors, including notors that are part of a system
corresponding to the applications in accordance with NEMA MG 11. [In
addition to the requirements of Section 26 20 00, |NTERI OR DI STRI BUTI ON
SYSTEM provi de pol yphase, squirrel-cage nedi uminduction nmotors with
continuous ratings, including notors that are part of a system that
nmeet the efficiency ratings for premiumefficiency notors in accordance
with NEMA MG 1.] Provide notors in accordance with NEMA MG 1 and of
sufficient size to drive the load at the specified capacity without
exceedi ng the naneplate rating of the notor.

b. Mtors shall be rated for continuous duty with the encl osure

speci fi ed. 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 naintai ned at
notor termnals during one starting period. Motor bearings shall be
fitted with grease supply fittings and grease relief to outside of the
encl osure.

c. Controllers and contactors shall have auxiliary contacts for use
with the controls provided. Manual or automatic control and protective
or signal devices required for the operation specified and any contro
wiring required for controls and devices specified, but not shown,

shal | be provided. For packaged equi pnent, the nmanufacturer shal
provide controllers, including the required nonitors and timed restart.
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2.24

PART 3

3.1

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

FACTORY PAI NTI NG

a. Mnufacturer's standard factory painting systenms may be provided
subject to certification that the factory painting systemapplied wll
wi t hstand 125 hours in a salt-spray fog test, except that equi pnent

| ocat ed outdoors shall w thstand 500 hours in a salt-spray fog test.
Salt-spray fog test shall be in accordance with ASTM B 117, and for
that test the acceptance criteria shall be as follows: i|imediately
after conpletion of the test, the paint shall show no signs of
blistering, winkling, or cracking, and no | oss of adhesion; and the
speci men shall show no signs of rust creepage beyond 3 mr 1/8 inch on
ei ther side of the scratch nmark

b. The filmthickness of the factory painting systemapplied on the
equi prent shall not be less than the filmthickness used on the test
specimen. |If 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

EXECUTI ON

EXAM NATI ON

After becoming famliar with details of the work, verify dinensions in the
field, and advise the Contracting O ficer of any discrepancy before
perform ng any work.

3.2

GENERAL | NSTALLATI ON REQUI REMENTS

a. Piping located in air plenuns shall conformto NFPA 90A
requirenents. [Plastic pipe shall not be installed in air plenuns.]
Piping located in shafts that constitute air ducts or that enclose air
ducts shall be nonconbustible in accordance w th NFPA 90A.
[Installation of plastic pipe where in conpliance with NFPA may be
installed in accordance with PPFA-01.] The plunbing system shall be
installed conplete with necessary fixtures, fittings, traps, valves,
and accessories. Piping shall be conceal ed wherever possible. Under
no circunstances reduce pipe size on Contract Docunments without witten
consent of Contracting Oficer. Extend water and drai nage piping 1525
nr 5 feet outside the building, unless otherwi se indicated. A [OS&Y
valve] [full port ball valve] and drain shall be installed on the water
service line inside the building approximtely 150 nm 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 place. Sewer and water pipes shall be laid in separate
trenches, except when otherwi se shown. Exterior underground utilities
shall be at |east 300 nmr 12 i nches bel ow the average |ocal frost depth
or 450 nmr 18 inches bel ow finish grade whichever is greater. |If
trenches are closed or the pipes are otherw se covered before being
connected to the service lines, the |ocation of the end of each
plunmbing utility shall be nmarked with a stake or other acceptable
nmeans. Valves shall be installed with control no | ower than the val ve
body.
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3.

3.

b. Provide piping to fixtures, outlets, and equi pment requiring

drai nage, vent, and water utilities. The hot-water and col d-water

pi pi ng system shall be arranged and installed to pernmit draining. The
supply line to each itemof equi pment or fixture, except faucets, flush
val ves, or other control valves which are supplied with integral stops,
shal | be equi pped with a shutoff valve to enable isolation of the item
for repair and mai ntenance wi thout interfering with operation of other
equi prent or fixtures. Supply piping to fixtures, faucets, hydrants,
shower heads, and flushing devices shall be anchored to prevent
novemnent .

c. The work shall be carefully laid out in advance, and unnecessary
cutting of construction shall be avoided. Danmage to buil ding, piping,
Wi ring, or equipnent as a result of cutting shall be repaired by
mechani cs skilled in the trade invol ved.

d. Pipe openings shall be closed with caps or plugs during
installation. Fixtures and equi pnent shall be tightly covered and
protected against dirt, water, chemicals, and mechanical injury. Upon
conpletion of the work, the fixtures, materials, and equi pment shall be
t horoughl y cl eaned, adjusted, and operated. Safety guards shall be
provi ded for exposed rotating equi prent.

e. Branch sizes to individual fixtures shall be as schedul ed. Consult
manuf acturer's data, Architectural draw ngs, and/or Plunbing draw ngs
of rooms containing equi pnent and pl unbing fixtures prior to roughing
in piping. Stub piping through wall directly behind equi prent item or
fixture being served. Connect equi pnent furnished by Oamer or other

di visions of the specification in accordance with this section

3 DOVESTI C WATER PI PI NG SYSTEMS
3.1 CGener a

Pi pe shall be accurately cut and worked into place w thout springing or
forcing. Structural portions of the building shall not be weakened.
Aboveground piping shall run parallel with the lines of the building,

unl ess otherw se indicated. Branch pipes fromservice |lines my be taken
fromtop, bottom or side of main, using crossover fittings required by
structural or installation conditions. Supply pipes, valves, and fittings
shal | be kept a sufficient distance fromother work and other services to
permt not less than 13 mm 1/2 inch between finished covering on the
different services. Bare and insulated water lines shall not bear directly
agai nst building structural elements so as to transmt sound to the
structure or to prevent flexible nmovenent of the lines. Witer pipe shal

not be buried in or under floors unless specifically indicated or

approved. Changes in pipe sizes shall be nmade with reducing fittings. Use
of bushings will not be permtted except for use in situations in which
standard factory fabricated conponents are furni shed to accommodat e
specific accepted installation practice. Change in direction shall be made
with fittings.

.3.2 Service Entrance

Provi de service entrance installation through [bel ow grade exterior wall
with water-stop pipe sleeves.] [slab on grade with reaction anchor at
buried el bow where water service pipe turns up below floor. Term nate end
of exterior piping material with flange connection and tie flange back to
buried elbow with tie rods of same dianeter as flange bolts. Provide
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m ni mum of one tie rod for each two flange bolt holes. Provide permanent
corrosion protection for bel owgrade tie rods.]

3.3.3 Pi pe Drains
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NOTE: Designer will indicate |location of pipe

drains on the draw ngs.
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Pi pe drains shall consist of 19 mr 3/4 inch hose bibb with renewabl e seat
and [gate] [full port ball] [ball] val ve ahead of hose bibb. At other |ow
points, 19 mv 3/4 inch brass plugs or caps shall be provided.

Di sconnection of the supply piping at the fixture is an acceptabl e drain.

3.3.4 Val ves

Provi de nanual isolation valves at base of risers, on branch runouts from
pi pi ng mains, on each branch serving a rest room on each branch serving an
equi prent item and on each branch to hose bibb or wall hydrant. [Wre

i solation val ves on emergency fixture supply open and tag "Do Not C ose".]
Bal ance hot water circulation system

3.3.5 Expansi on and Contraction of Piping

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, changes in direction, or
manuf act ured expansion fittings. Risers shall be securely anchored to
force expansion to | oops. Branch connections fromrisers shall be nmade
with anple swing or offset to avoid undue strain on fittings or short pipe
| engths. Horizontal runs of pipe over 15 m 50 feet in length shall be
anchored to the wall or the supporting construction about m dway on the run
to force expansion, evenly divided, toward the ends. Sufficient
flexibility shall be provided on branch runouts frommins and risers to
provi de for expansion and contraction of piping. Flexibility shall be
provided by installing one or nmore turns in the line so that piping wll
spring enough to allow for expansion without straining. |f mechanica
grooved pi pe coupling systens are provided, the deviation from design
requi rements for expansion and contraction nmay be all owed pendi ng approva
of Contracting O ficer.

3.3.6 Thrust Restraint

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

di aneter or larger shall be provided with thrust blocks, to prevent
noverent. Thrust bl ocking shall be concrete of a mx not |eaner than: 1
cenment, 2.5 sand, 5 gravel; and having a conpressive strength of not I|ess
than 14 MPa 2000 psi after 28 days. Bl ocking shall be placed between solid
ground and the fitting to be anchored. Unless otherw se indicated or
directed, the base and thrust bearing sides of the thrust block shall be
pour ed agai nst undi sturbed earth. The side of the thrust bl ock not subject
to thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anmps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.
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3.7 Commer ci al - Type Water Hamrer Arresters

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Designer will indicate |location, quantity and
size of commercial -type water hamer arresters on
the drawi ngs. Conmmerci al -type water hamrer
arresters will be sized and | ocated in accordance
with PDI WH 201. Piping serving equi pment having
qui ck-cl osi ng val ves shall have suitably sized
arresters. The ICC International Plunbing Code
defines a quick-closing valve and the Codes 1997
Conmment ary provi des exanpl es of what are and are not
consi dered qui ck-cl osing valves. PD -WH 201 al so
defines quick valve closure. Review of these
docunents will hel p the designer provide the proper
number of arresters.

For pressures of 450 kPa (65 psi) or |ess,
comrercial water hamer arresters nmay be reduced by
t he designer in nunber and size, if the system does
not contain quick-acting valves. Wter pressure
regul ating or reducing val ves may be provided in
lieu of conmercial-type water hammer arresters, if

| ocal use has provided satisfactory perfornmance.
Wien required, install arresters as close as
possi bl e to quick-acting val ves, ends of |ong pipe
runs, and near batteries of fixtures.
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Provi de comrercial -type water hammer arresters on hot- and col d-water
supplies. Arresters shall be located as generally indicated, with precise
| ocation and sizing to be in accordance with PDI VWH 201 Sizing and

Pl acenent Data. Water hamer arresters, where conceal ed, shall be
accessi bl e by neans of access doors or renpvabl e panels. Comercial -type
wat er hamrer arresters shall conformto ASSE 1010. Vertical capped pipe
columms (air chanbers) shall not be pernmitted.

3.8 Wat er Meter Renpte Readout Regi ster

a. Provide true absolute rennte readout encoder register providing
direct electronic transfer of neter reading infornmation fromwater
neter to autonatic neter reading device. The renote register shall be
nounted at the |ocation indicated, or as directed by the Contracting
Oficer.

b. Provide permanently seal ed register to exclude dirt and/or noisture
infiltration. Provide with a straight readi ng odoneter-type display,
and 360 degree test circle with center sweep hand and | ow fl ow (I eak)
detector. Provide tanperproof |ocking feature to resist tanmpering with
the register. Provide factory potted mpisture resistant wire assenbly
for pit applications.

c. Provide registers with full 6-wheel encoding, and a 6-whee
odoneter assenbly for direct nmanual reading. The register shal
transmit data using open architecture variable | ength protocol in ASCI
format (Anerican Standard Code for Information Interchange). Provide
with capacity of renpte installation up to 90 neters 300 feet to an
out side wall nounted touch pad.
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d. The register shall use an absolute encoder to directly read the
actual position of the index odometer wheels, when interrogated by a
readi ng device. The readi ng device shall provide all necessary power.
Pul se out puts and/or nenory shall not require progranm ng. The

regi ster shall not require battery power to operate. Wien a reading
device interrogates the register, the translator encoder shal

conmuni cate to the device in ASCI|I conputer |anguage the absol ute neter
readi ng, and an eight-digit identification nunber. Any error or
nonread shall be inmediately indicated by the meter readi ng equi pnent.

3.9 Backf | ow Preventi on Devi ces
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NOTE: The Air Force uses the Uniform Pl unmbi ng Code,
for Air Force jobs backflow prevention installation
nust nmeet the UPC code.

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

Pl umbi ng fixtures, equipnent, and pipe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with [ICCIPC][ICC IPCI[UPC] at all other |ocations necessary to
preclude a cross-connect or interconnect between a potable 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 below the
flood | evel of the equi pnent, or where the potable water outlet will be

| ocated bel ow the | evel of the nonpotabl e substance. Backflow preventers
shall be located so that no part of the device will be subnerged. Backflow
preventers shall be of sufficient size to allow unrestricted flow of water
to the equi pnent, and preclude the backfl ow of any nonpotabl e substance
into the potable water system Bypass piping shall not be provided around
backfl ow preventers. Access shall be provided for naintenance and
testing. Each device shall be a standard commercial unit. Reduced
pressure principle backflow prevention devices shall be installed

hori zontally and located in an accessible |ocation not nore than 1219 nm 4
feet above finished floor. Pipe drain fromreduced pressure principle
backf| ow prevention devices to the exterior, or a floor drain of adequate
capacity, or a mop sink.

.3.10 Copper-silver lonization Systens

Provi de 3 val ve bypass around system
4 DRAI NAGE AND VENT PI Pl NG SYSTEMS
4.1 Gener al

a. Provide wye fittings and ei ghth bends, or comnbi nati on we and
eighth fittings at changes of direction and junctions. Sanitary tee
fittings shall only be used in vertical pipe. Sanitary crosses are not
permtted. Provide P-trap for each direct waste-pi pe connection to
equi pnment. Provide ice makers with an indirect drain consisting of
either a floor sink or a dedicated, under-counter P-trap. Provide air
gaps at indirect drains.

b. Install horizontal soil, waste, and stormpiping with the follow ng
m ni mum sl opes; 75 mm 3 inch and smaller pipes shall be 19 nmmin 1/4
inch per foot; 100 mrv 4 inch to 150 nr 6 inch shall be 10 mmn 1/8 inch
per foot; 200 mm 8 inch and larger pipes: 5 nmin 1/16 inch per foot.
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Sl opes indicated on plans override those indicated here.

c. Provide vent stacks parallel to soil and waste stacks to receive
branch vents fromfixtures. Each vent stack shall originate froma
soil or waste stack at its base. To pernit proper flashing, offset

t hr ough-t he-roof piping away fromwalls on roof before passing through
roof. Carry vent stacks 100 mr 4 inch and larger full size through
roof. Install vent lines so they will drain and not trap water. Were
possi bl e conmbi ne soil, waste or vent stacks before passing through roof
to minimze roof openings. Were mninmmvent-through-roof size is

| arger than vent size, provide increaser a mninumof 305 mr 12 inch
bel ow roof |ine.

d. Provide drip pans under drainage piping installed over critica
areas to include but not limted to: operating roons, recovery roons,
delivery roons, nurseries, food preparation areas, food serving areas,
food storage areas, central service areas, and electronic data
processing areas. Provide drain piping fromdrip pans. Discharge
drain piping to drain in exposed area.

e. Installed piping shall not be insulated, conceal ed, or furred
around until it has been tested to satisfaction of the Contracting
Oficer. |If inspection or test indicates defects, replace such

defective work or material and repeat inspection and tests. Repairs
shall be made with new materials. Peening and chiseling of holes or
screwed joints is not allowed.

3.4.2 Pi pe C eanouts
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NOTE: Specify cast-iron adjustable heads where
heads are subject to | oads, cleaning agents, and
chemicals which will destroy heads made of plastic
materi al s.
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Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout

pl ugs larger than 100 mr 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 |ocation

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. Ceanouts in connection with other pipe
shal |l be T-pattern, 90-degree branch drainage fittings with cast-brass
screw plugs[, except plastic plugs shall be installed in plastic pipe].

Pl ugs shall be the sane size as the pipe up to and including 100 mr 4 inches.
Cl eanout 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 indicated,
and on each building drain outside the building. Ceanout tee branches nmay
be omtted on stacks in single story buildings with slab-on-grade
construction or where less than 450 mm 18 i nches of crawl space is provided
under the floor. C eanouts on pipe concealed in partitions shall be
provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stainless steel flush type access cover plates. Round access covers shal
be provided and secured to plugs with securing screw. Square access covers
may be provided with matching frames, anchoring |lugs and cover screws.
Cleanouts in finished walls shall have access covers and franmes installed
flush with the finished wall. Ceanouts installed in finished floors
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subject to foot traffic shall be provided with a chrone-plated cast brass,
ni ckel brass, or nickel bronze cover secured to the plug or cover frame and
set flush with the finished floor. Heads of fastening screws shall not

proj ect above the cover surface. Were cleanouts are provided with
adj ust abl e heads, the heads shall be cast iron. Provide cleanout

ext ensi ons through fl oor above where cleanouts are required in piping above
critical areas, or to an accessible |location outside of critical area.

. 4.3 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
50 mm 2 inches above the flood rimof the funnel to provide an acceptable
air gap.

.4.4 Tr aps

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 may be plastic conforming to ASTM D 3311.] Traps for acid-resisting
waste shall be of the sane material as the pipe.

.5 JA NTS
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NOTE: Where environnmental conditions do not warrant
the use of dielectric unions or flanges the

requi renent for such unions and flanges will be
del et ed.
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Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

.5.1 Thr eaded

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

.5.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove di nensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. Goove w dth and

di mensi on of groove fromend of the pipe shall be nmeasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.
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5.3 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 nmr 2-1/2

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

.5.4 Grooved Mechani cal Joints
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NOTE: Do not use for Navy jobs.
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Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcronmeter, 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 neasured and recorded for each change in grooving tool setup to verify
conpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocati ons.

.5.5 Cast lron Soil 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
recomendat i ons.

5.6 Copper Tube and Pi pe

a. Brazed joints shall be made in confornance with AW B2.2 and
CDA A4015 with flux and are acceptable for all pipe sizes. Copper to

copper joints shall include the use of copper-phosphorus or
copper - phosphorus-silver brazing netal w thout flux. Brazing of
dissimlar metals (copper to bronze or brass) shall include the use of

flux with either a copper-phosphorus, copper-phosphorus-silver or a
silver brazing filler netal.

b. Soldered joints shall be made with flux. Soldered joints shal
conformto ASME B31.5 and CDA A4015.

c. Mechanically extracted joints shall be nade in accordance wth
| CC I PC.
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NOTE: Do NOT use the follow ng paragraph for Navy
proj ects.
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d. Press connection. Copper press connections shall be nade in strict
accordance with the manufacturer's installation instructions for

manuf actured rated size. The joints shall be pressed using the tool (s)
approved by the manufacturer of that joint. M ninmum distance between
fittings shall be in accordance with the manufacturer's requirenents.
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[3.5.7 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.

1[3.5.8 Corrosive Waste Plastic Pipe

Joints for polypropyl ene pipe and fittings shall be made by mechanica
joint or electrical fusion coil nmethod in accordance with ASTM D 2657 and
ASTM F 1290.

1[3.5.9 Q her Joint Methods
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NOTE: Coordi nate with paragraph MATERI ALS
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Connecti ons between ferrous and non-ferrous copper water pipe shall be rmade
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. Waterways shall have netal
connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insulator specifically designed
to prevent current flow between dissinmlar nmetals. Dielectric flanges
shal | neet the performance requirenments described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

13.6 CORROSI ON PROTECTI ON FOR BURI ED PI PE AND FI TTI NGS
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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 econom ¢ anal ysis and
recomendati ons by a "corrosion expert" will govern
the application of cathodic protection and
protective coatings on gravity sewer |ines,

regardl ess of soil resistivity, and for potable
water lines in resistivities above 10000
ohmcentinmeters. For a large najority of new
facilities, a sacrificial type of cathodic
protection system as specified in Section

26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM
(SACRI FI Cl AL ANODE), woul d be the applicable section
to reference; however, the plunbing designer nust
coordinate with the cathodic protection designer for
sel ection of one or both of the CP specification
options.
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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 joi nt 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 14.00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE) ]
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[and] [Section 26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (| MPRESSED
CURRENT) ][ Section 26 42 13.00 20 CATHODI C PROTECTI ON BY GALVANI C ANODES]
[and] [Section 26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT]

[ Section 26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE) ]

[ Section 26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT] .
Coatings shall be selected, applied, and inspected in accordance wth

NACE SP0169 and as ot herw se specified. The pipe shall be cleaned and the
coating systemapplied prior to pipe tightness testing. Joints and
fittings shall be cleaned and the coating system applied after pipe
tightness testing. For tape coating systens, the tape shall conformto
AWM C203 and shall be applied with a 50 percent overlap. Priner utilized
with tape type coating systens shall be as recomended by the tape
manuf act urer.

.7 Pl PE SLEEVES AND FLASHI NG

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

7.1 Sl eeve Requirenents
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NOTE: The designer will detail type of pipe sleeves
on the drawings, illustrating nethod of sealing
annul ar space between pi pe and sl eeve. The designer
wi || coordinate requirenents for clearances around
sl eeves with Section 13 48 00.00 10 SEI SM C

PROTECTI ON FOR MECHANI CAL EQUI PMENT for Army/Air
Force projects and 22 05 48. 00 20 NMECHANI CAL SOUND,
VI BRATI ON, AND SEI SM C CONTRCL for Navy projects.
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Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pi pe passing through concrete slab on grade, except where penetrating
a nmenbrane waterproof floor. A nodular mechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping fl ange and caul ki ng
and sealing of annul ar space between pipe and sleeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
the annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenmbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recomended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural nmenmbers, except where indicated or approved.

Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
ki tchens, and ot her plunbing fixture areas shall extend a mninumof 100 mr
4 inches above the finished floor. Unless otherw se indicated, sleeves
shall be of a size to provide a mnimumof 6 mr 1/4 inch cl earance between
bare pipe or insulation and inside of sleeve or between insulation and
inside of sleeve. Sleeves in bearing walls and concrete slab on grade
floors shall be steel pipe or cast-iron pipe. Sleeves in nonbearing walls
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or ceilings may be steel pipe, cast-iron pipe, galvanized sheet nmetal with
| ock-type | ongitudinal seam or plastic. Except as otherw se specifi ed,
the annul ar space between pi pe and sl eeve, or between jacket over

insul ation and sl eeve, shall be sealed with sealants conformng to

ASTM C 920 and with a primer, 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, between bare insulation and sl eeve or between jacket over
insul ation and sl eeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through bel ow-grade walls in contact
with earth shall be recessed 13 mr 1/2 inch fromwall surfaces on both
sides. Annul ar space between pipe and sl eeve shall be filled w th backing
material and sealants in the joint between the pipe and [concrete]
[masonry] wall as specified above. Sealant selected for the earth side of
the wall shall be conpatible w th danmpproofing/ waterproofing materials that
are to be applied over the joint sealant. Pipe sleeves in fire-rated walls
shall conformto the requirenments in Section 07 84 00 FlI RESTOPPI NG

. 7.2 Fl ashi ng Requi renents
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NOTE: The applicable detail plates will be

conpl eted and included on the contract draw ngs.

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

drawi ngs. Indicate pipe chase areas on the draw ngs.
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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 fornmed, and the skirt or flange shall extend not
| ess than 200 mm 8 inches fromthe pipe and shall be set over the roof or
fl oor menbrane in a solid coating of bitum nous cenent. The flashing shal
extend up the pipe a mnimum of 250 mm 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 nr 8 inches fromthe pipe in all 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 -j acket-covered insul ation shall be sealed as indicated. Flashing for
dry vents shall be turned down into the pipe to forma waterproof joint.

Pi pes, up to and including 250 mr 10 i nches in dianmeter, passing through
roof or floor waterproofing nenbrane may be installed through a cast-iron
sl eeve with caul king recess, anchor lugs, flashing-clanmp device, and
pressure ring with brass bolts. Flashing shield shall be fitted into the
sl eeve cl anpi ng device. Pipes passing through wall waterproofing nenbrane
shal | be sl eeved as descri bed above. A waterproofing clanping flange shal
be install ed.

. 7.3 Optional Counterfl ashing

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

net al -j acket-covered insulation and flashing, counterflashing may be
acconpl i shed by utilizing the follow ng:

a. A standard roof coupling for threaded pipe up to 150 mr 6 inches in
di anmeter.
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b. A tack-wel ded or banded-netal rain shield around the pipe.
7.4 Pi pe Penetrations of Slab on G ade Floors

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

wat er proof i ng nmenbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 6 to 13 nr 1/4 to 1/2 inch wide by 6 to 10 mm 1/4
to 3/8 inch deep shall be forned around the pipe, fitting or drain. The
groove shall be filled with a sealant as specified in Section 07 92 00

JO NT SEALANTS.

.7.5 Pi pe Penetrations

Provi de seal ants for all pipe penetrations. All pipe penetrations shall be
sealed to prevent infiltration of air, insects, and vermn.

7.6 Fire Seal
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NOTE: Normally, fire walls and fire partitions wll
be designated on the architectural draw ngs.
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Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Section 07 84 00 Fl RESTOPPI NG

8 Pl PE HANGERS, | NSERTS, AND SUPPORTS

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

NOTE: Mechanical and el ectrical |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.
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Installati on of pipe hangers, inserts and supports shall conformto
VMBS SP-58 and MSS SP-69, except as nodified herein

a. Type 1, provide with adjustable type steel support rods.

b. Types 5, 12, and 26 shall not be used.

c. Type 3 shall not be used on insul ated pipe.

d. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustment may be used
if they otherwi se neet the requirenments for type 18 inserts.

e. Type 19 and 23 C-clanps shall be used for attachnment to stee
joists and shall be torqued per MSS SP-69. Provide both | ocknuts and
retaini ng devices furni shed by the nmanufacturer. Field-fabricated
C-clamp bodi es or retaining devices are not acceptable.

f. Type 20 attachnments shall be used on steel angles and vertical web
steel channels and shall be furnished with an added mal | eabl e-i ron hee
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plate or adapter. Attach to horizontal web steel channel with drilled
hol e on centerline and doubl e nut and washer.

g. Type 21, 28, 29, and 30 clanps shall be used for attachnent to
steel Wor S beans.

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

i. Type 39 saddles 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.

j. Type 40 shields shall:
1. Be used on insulated pipe less than 100 nmr 4 inches.

2. Be used on insulated pipe 100 nm 4 inches and | arger when the
tenperature of the nediumis 15 degrees C 60 degrees F or |ess.

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

k. Horizontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 300 nr 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe supports
shal |l be spaced not over 1.5 m 5 feet apart at valves. Operating
tenperatures in determ ning hanger spacing for PVC or CPVC pipe 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 expansion and
contracti on.

. Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 nm 15 feet nor nore than
2 m8 feet fromend of risers, and at vent terminations. Vertica

pi pe risers shall include allowances for expansion and contraction

m  Type 35 guides using steel, reinforced polytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudi nal pipe
noverrent. Slide materials shall be suitable for the system operating
tenperatures, atnospheric 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 nr 4 inches and | arger when the tenperature of the
medi umis 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 mr 4 inches a Type 40 shield, attached
to the pipe or insulation, may freely rest on a steel plate.

3. On pipe 100 m 4 inches and larger carrying nediumless than
15 degrees C 60 degrees F a Type 40 shield, attached to the pipe
or insulation, may freely rest on a steel plate.

n Pi pe hangers on horizontal insulated pipe shall be the size of the

outside diameter of the insulation. The insulation shall be continuous
t hrough the hanger on all pipe sizes and applications.
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3.

0. \Were 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

p. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free nmovenent of pipe except
where otherwi se required in the control of expansion/contraction

g. Hangers used to support piping 50 nr 2 inches and | arger shall be
fabricated to pernmit adequate adjustnment after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to
keep pipes in accurate alignnent, to direct the expansion novenent, and
to prevent buckling, swaying, and undue strain. Piping subjected to
vertical novenent when operating tenperatures exceed anbi ent
tenperatures shall be supported by variable spring hangers and supports
or by constant support hangers. In the support of nultiple pipe runs
on a conmon base nenmber, a clip or clanp shall be used where each pipe
crosses the base support nember. Spacing of the base support nenbers
shal | not exceed the hanger and support spacing required for an

i ndividual pipe in the nultiple pipe run. Threaded sections of rods
shall not be formed or bent.

8.1 Sei sm ¢ Requirenents

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Provide seisnmc requirenents or piping and
rel ated equi pment supports and show on the draw ngs.

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

Pi pi ng and attached val ves shall be supported and braced to resist seisnic

| oads as specified in Section 13 48 00 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT and [ Section 13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL
EQUI PMENT] [ Section 22 05 48. 00 20 MECHANI CAL SOUND, VI BRATI ON, AND SEI SM C
CONTROL] [as shown]. Structural steel required for reinforcenment to
properly support piping, headers, and equi prment, 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 SCELLANEQUS METAL

FABRI CATI ONS] .

.8.2 Structural Attachnents

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shal |l not be attached to netal decking. Supports shall not be attached to
the undersi de of concrete filled floor or concrete roof decks unless
approved by the Contracting O ficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only.

.9 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chrom um pl ated pipe, 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 for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
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faucets are nmade by rubber conpression fittings, a beading tool shall be
used to mechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pnment shall be
connected to the rough piping systens at the wall, unless otherw se
specified under the item Drain lines and hot water |ines of fixtures for
handi capped/ accessi bl e fixtures shall be insulated and do not require
pol i shed chronme finish. Plunbing fixtures and accessories shall be
installed within the space shown.

.9.1 Fi xture Connecti ons

Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conmpound 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 make a first-class joint with the closet-setting
conmpound or gasket and fixture used.

.9.2 Fl ushonet er Val ves

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Delete sentence describing location of flush
val ve handl e when an automatic flushing systemis
provi ded.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Fl ushomet er val ves shall be secured to prevent novenent by anchoring the
| ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushoneter valves for water closets shall be
arranged to avoid interference with grab bars. 1In addition, for water
closets intended for handi cap use, the flush valve handl e shall be
installed on the wi de side of the enclosure. Bunpers for water closet
seats shall be installed on the wall.

. 9.3 Hei ght of Fixture Ri ns Above Fl oor

Unl ess ot herwi se noted, mounting heights shall be as indicated.
Installation of fixtures for use by the physically handi capped shall be in
accordance with | CC A117. 1.

.9.4 Shower Bath Qutfits

The area around the water supply piping to the mixing valves and behind the
escut cheon plate shall be nmade watertight by caul ki ng or gasketing.

.9.5 Fi xture Supports

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

NOTE: Project drawings will detail nethods of
hangi ng | avatories and wal |l -hung urinals. Nornally,
these fixtures will be supported by one of the

net hods descri bed.

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

Fi xture supports for off-the-floor |avatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
nounting 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
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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-nounted chair carrier to the floor slab.

.9.5.1 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 |

.9.5.2 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 plate.

.9.5.3 Support for Steel Stud Frane Partitions

Chair carrier shall be used. The anchor feet and tubul ar uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in |lieu of

fl oor-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.

.9.5.4 Support for Wod Stud Construction

Wiere floor is a concrete slab, a floor-anchored chair carrier shall be
used. Where entire construction is wood, wood crosspi eces shall be
installed. Fixture hanger plates, supports, brackets, or mounting |ugs
shall be fastened with not |ess than No. 10 wood screws, 6 mr 1/4 inch
thick mnimum steel hanger, or toggle bolts with nut. The wood crosspi eces
shall extend the full width of the fixture and shall be securely supported.

.9.5.5 Val | - Mount ed Wat er Cl 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 |l be as recomended by the chair-carrier manufacturer.

.9.6 Access Panel s

Access panels 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 concealed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05 50 13 M SCELLANEQUS METAL FABRI CATI ONS.

.9.7 Shower Pans

Before installing shower pan, subfloor shall be free of projections such as
nai |l heads or rough edges of aggregate. Drain shall be a bolt-down,
clanping-ring type with weepholes, installed so the lip of the subdrain is
flush with subfl oor.

.9.7.1 Cener a

The floor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and drying room where the two
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are not separated by curb or partition, shall be nade watertight with a
shower pan fabricated in place. The shower pan material shall be cut to
size and shape of the area indicated, in one piece to the maxi mnum extent
practicable, allowing a mninumof 150 mr 6 inches for turnup on walls or
partitions, and shall be folded over the curb with an approxi mate return of
1/4 of curb height. The upstands shall be placed behind any wall or
partition finish. Subflooring shall be snpboth and cl ean, with nail heads
driven flush with surface, and shall be sloped to drain. Shower pans shal
be clanmped to drains with the drain clanping ring.

.9.7.2 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 flatl ock 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 less 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 metal pan and drain shall be given a brush
coat of asphalt after the pan is connected to the drain.

.9.8 Escut cheons

Escut cheons shall be provided at finished surfaces where bare or insulated
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 polished
chrom um pl at ed copper alloy. Escutcheons shall be one-piece held in place
by setscrew.

.10 WATER HEATERS AND HOT WATER STORAGE TANKS

.10.1 Rel i ef Val ves

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: A discharge pipe the full size of the relief
val ve outlet will be shown connected to the outlet
and shown on the drawings termnated at a safe

| ocation. The discharge pipe shall not be directly
connected to the drai nage systemand will conformto
the requirements of the International Plunbing Code
(for comrercial and industrial hot water heaters
ASME BPVC SEC |V al so applies).

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

No val ves shall be installed between a relief valve and its water heater or
storage tank. The pressure and tenperature relief valve shall be installed
where the val ve actuator cones in contact with the hottest water in the
heater. Whenever possible, the relief valve shall be installed directly in
a tapping in the tank or heater; otherw se, the pressure and tenperature
val ve shall be installed in the hot-water outlet piping. A vacuumrelief
val ve shall be provided on the cold water supply line to the hot-water
storage tank or water heater and mounted above and within 150 mm 6 i nches
above the top of the tank or water heater.
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.10.2 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be made with dielectric
uni ons or flanges.

.10.3 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
between the water heater inlet and the cold water supply shut-off valve.
Adj ust the expansion tank air pressure, as recomended by the tank

manuf acturer, to match inconing water pressure.

.10. 4 Gas- and Ol -Fired Water Heaters

Installation shall conformto NFPA 54 for gas fired and NFPA 31 for oi
fired.

[3.10.5 Direct Fired Donestic Water Heaters

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: For Navy projects, any boilers or direct
fired donmestic water heaters over 117,124.2 Wtts
(400, 000 BTU hour) are required to be inspected and
certified in accordance with Unified Facilities
Criteria UFC 3-430-7, "Qperations and Mi ntenance:

I nspection and Certification of Boilers and Unfired
Pressure Vessels" . If the inspection is perforned
by contract, the inspector nust be certified by one
of the NAVFAC Senior Boiler Inspectors. |If this
proj ect has a water heater neeting these

requi renents, add the follow ng paragraph
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

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.

13.11 | DENTI FI CATI ON SYSTEMS

3.11.1 I dentification Tags

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

NOTE: Delete when identification tags are not

consi dered necessary on snall projects.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

Identification tags nade of brass, engraved |aminated plastic, or engraved
anodi zed al um 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 nm 1-3/8 inch mninumdianeter, 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 wre,

chrone-pl ated beaded chain, or plastic straps designed for that purpose.

3.11.2 Nanepl at es
Provide 3.2 m 1/8 inch thick nmelanmi ne | am nated pl astic namepl ates, bl ack

matte finish with white center core, for equipnent, gages, thernoneters,
and val ves; valves in supplies to faucets will not require nanepl ates.
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Accurately align lettering and engrave m ni mumof 6.4 mr 1/4 inch high
normal block lettering into the white core. M ninum size of namepl ates
shall be 25 by 63 mm 1 by 2-1/2 inches. Key naneplates to a chart and
schedul e for each system Frane charts and schedul es under gl ass and pl ace
where directed near each system Furnish two copies of each chart and
schedul e.

3.11.3 Label s

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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 should be easy to read when standi ng next
to the equi pnent, and durable to match the life of
the equi pnent to which they are attached. Delete
itemc for non-battery operated units.

This is optional for Arny projects.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Provide | abels for sensor operators at flush valves and faucets. |nclude
the following infornmati on on each | abel:

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

b. Range of the sensor
c. Battery replacenent schedul e.

3.11. 4 Pi pe Col or Code Marking

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

NOTE: Designer will coordinate col or code marking
with Section 09 90 00. Color code marking for
piping not listed in Table | of Section 09 90 00,
will be added to the table.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Col or code marking of piping shall be as specified in Section 09 90 00
PAI NTS AND COATI NGS.

3.11.5 Col or Codi ng Schene for Locating Hidden Utility Components

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

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. ldentification plate specified
in Section 09 90 00 PAINTS AND COATINGS wi || be
deleted if color coding schene is specified.

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

Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for naintenance and
operation of operable conponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid
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ceiling. The operable conponents shall include valves. The color coding
schene shall consist of a color code board and col ored nmetal disks. Each
colored nmetal disk shall be approximately 10 mr 3/8 inch in diameter and
secured to renovable ceiling panels with fasteners. The fasteners shall be
inserted into the ceiling panels so that the fasteners will be conceal ed
fromview The fasteners shall be manually renovabl e without tools and
shal | not separate fromthe ceiling panels when panels are dropped from
ceiling height. Installation of colored nmetal disks shall follow

compl etion of the finished surface on which the disks are to be fastened.
The col or code board shall have the approximate dinmensions of 1 nm 3 foot

wi dth, 750 nm 30 inches height, and 13 mr 1/2 inch thickness. The board
shal | be nade of wood fiberboard and franed under glass or 1.6 mr 1/16 inch
transparent plastic cover. Unless otherwi se directed, the color code
synmbol s shall be approximately 19 mv 3/4 inch in diameter and the rel ated
lettering in 13 mr 1/2 inch high capital letters. The color code board
shal |l be nobunted and located in the nechanical or equipnment room The
col or code systemshall be as indicated bel ow

Col or System Item Locati on

G G G G

.12 PAI NTI NG
.12.1 Cener al

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 PAINTS
AND COATI NGS. New equi pnent painting shall be factory applied or shop
appl i ed, and shall be as specified herein or in PART 2 paragraph FACTORY
PAI NTI NG and provi ded under each individual section.

3.12.2 Shop Painting Systems for Metal Surfaces

a. Cean, pretreat, prime and paint nmetal surfaces; except al um num
surfaces need not be painted. Apply coatings to clean dry surfaces.
Cl ean the surfaces to remove dust, dirt, rust, oil and grease by wire
brushi ng and sol vent degreasing prior to application of paint, except
metal surfaces subject to tenperatures in excess of 50 degrees C 120
degrees F shall be cleaned to bare netal.

b. \Where nore than one coat of paint is specified, apply the second
coat after the preceding coat is thoroughly dry. Lightly sand damaged
pai nting and retouch before applying the succeeding coat. Color of
finish coat shall be alum numor |ight gray.

1. Tenperatures Less Than 50 Degrees C 120 Degrees F. |Imediately
after cleaning, the netal surfaces shall receive one coat of
pretreatment primer applied to a minimumdry filmthickness of

0.0076 mr 0.3 m |, one coat of prinmer applied to a mnimumdry
filmthickness of 0.0255 mr one nil; and two coats of enanel
applied to a mninumdry filmthickness of 0.0255 m one m | per
coat .

2. Tenperatures Between 50 and 205 Degrees C 120 and 400 Degrees F:
Metal surfaces shall receive two coats of 205 degrees C 400
degrees F heat-resisting enanel applied to a total m ninmum

thi ckness of 0.05 mr 2 mils
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3. Tenperatures G eater Than 205 Degrees C 400 Degrees F: Metal
surfaces shall receive two coats of 315 degrees C 600 degrees F
heat-resisting paint applied to a total mninumdry filmthickness
of 0.05 mr 2 mls.

[3.13 VI BRATI ON- ABSORBI NG FEATURES

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Indicate on the draw ngs where equi pnent
shoul d be nounted resiliently. Details for proper
nmounti ng of equiprment will be indicated on the

drawi ngs. Insert required isolation efficiency in
t he bl ank space for installations where specific

val ues for reduction of noise and vibration

transm ssion are necessary; otherw se the sentence
will be deleted. For areas where the maxi num
tolerable transmissibility in percent is considered
necessary, the isolation efficiency will be given
Recommended transmissibility in percentages is as
follows: 10 percent for equi prent nounted in very
critical areas, 10 to 20 percent for critical areas,
and 20 to 40 percent for noncritical areas. The
drawi ngs shoul d be checked to ensure that al
structural and equi pnent connection factors or

condi tions surroundi ng the equi pment, which is to be
provided with vibration isolation units, favorably

i nfluence the effectiveness of the isolators. Were
many itens of equi pnent require different
transm ssi on val ues, because of different equipnment
| ocations, the paragraph may be revised to indicate
t he appropriate val ues on the draw ngs.

Del ete submittal of Vibration-Absorption Features
when not required.

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

Mechani cal equi prent, including punps, shall be isolated fromthe building
structure by approved vibration-absorbing features, unless otherw se

shown. Each foundation shall include an adequate nunber of standard
isolation units. Each unit shall consist of nmachine and floor or
foundation fastening, together with internediate isolation nmaterial, and
shall be a standard product with printed | oad rating. Piping connected to
mechani cal equi pnment shall be provided with flexible connectors. 1solation
unit installation shall limt vibration to | ] percent of the | owest
equi pnent rpm

13.14  TRAINING

a. Provide the services of conpetent instructors to give ful
instruction to the designated Governnent personnel in the adjustment,
operation, and nai ntenance, including pertinent safety requirenents, of
the specified equi pnent or system |Instructors shall be thoroughly
famliar with all parts of the installation and shall be trained in
operating theory as well as practical operation and nai ntenance worKk.

b. Instruction shall be given during the first regular work week after

t he equi pnent or system has been accepted and turned over to the
CGovernnment for regular operation. The nunber of man-days (8 hours per
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day) of instruction furnished shall be as specified in the individua

section. Wen nore than 4 man-days of instruction are specified, use
approxi mately half of the time for classroominstruction. Use other

time for instruction with the equi pnent or system

c. Wen significant changes or nodifications in the equi pment or
system are made under the ternms of the contract, provide additiona
instruction to acquaint the operating personnel with the changes or
nodi fications.

3.15 POSTED | NSTRUCTI ONS

Framed i nstructions under glass or in |lam nated plastic, including wiring
and control diagranms showi ng the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nmai 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.

3.16 TESTS, FLUSHI NG AND DI SI NFECTI ON

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Sone facilities may require a

condi tioning/flushing of water fountains and faucets
that are listed as end point devices by NSF 61
Section 9. This is to neet possible custoner
expectations that these devices produce drinking
wat er that nmeets the | ead | eaching requirenments of
NSF 61 inmedi ately upon beneficial occupancy. |If
the custoner is not willing to allow the end point
devices to "self-condition" after project turn-over
then the designer should edit the paragraph titled
System Fl ushing, requiring the Contractor to flush

the drinking water fountains and faucets.
EE IR R I Sk S b I S I I R R R Rk I S Sk S Ik I kSR Ik S S I S R Sk I S O

3.16.1 Pl unmbi ng System
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NOTE: For Air Force projects backfl ow prevention

equi prent and installation nust nmeet the UPC code.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

The followi ng tests shall be perforned on the plunbing systemin accordance
with [ICC IPC]I[ICC IPCI[UPC], except that the drai nage and vent system
final test shall include the snmoke test. The Contractor has the option to
performa peppernmint test in lieu of the snoke test. |If a pepperm nt test
is chosen, submit a testing procedure 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.
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3.16.1.1 Test of Backfl ow Preventi on Assenblies

Backf | ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backfl ow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of
Southern California' s Foundati on of Cross Connection Control and Hydraulic
Research or the American Water Works Associ ati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a mni num
the follow ng:

Dat a on Device Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Number Certified Tester

Serial Number Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunmber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
repaired and retested.

3.16.1.2 Shower Pans

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 nr 1 inch for a period of 24 hours.
Any drop in the water |level during test, except for evaporation, will be
reason for rejection, repair, and retest.

3.16.2 Def ective Work

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 nade with new materials. Caul ki ng of
screwed joints or holes will not be acceptable.

3.16.3 Syst em Fl ushi ng

3.16.3.1 Duri ng Fl ushi ng
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NOTE: Hot water flushing dissolves nobst excess
petrol atum based flux inside piping, helping to

avoid future corrosion problens.
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Bef ore operational tests or disinfection, potable water piping system shal
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be flushed with [hot] potable water. Sufficient water shall be used to
produce a water velocity that is capable of entraining and renoving debris
in all portions of the piping system This requires simultaneous operation
of all fixtures on a common branch or main in order to produce a flushing
velocity of approximately 1.2 neters per second 4 fps through all portions
of the piping system |In the event that this is inpossible due to size of
system the Contracting Oficer (or the designated representative) shal
specify the nunber of fixtures to be operated during flushing. Provide
adequat e personnel to nmonitor the flushing operation and to ensure that
drain lines are unobstructed in order to prevent flooding of the facility.
Contractor is responsible for any flood danmage resulting from flushing of
the system Flushing shall be continued until entrained dirt and ot her
foreign materials have been renmoved and until di scharge water shows no
discoloration. [All faucets and drinking water fountains, to include any
devi ce considered as an end point device by NSF 61, Section 9, shall be
flushed a mnimumof 1 L 0.25 gallons per 24 hour period, ten tines over a
14 day period.]

.16.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cleaning, systens shall be
prepared for testing by immediately filling water piping with clean, fresh
potabl e 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. Wen the system
flushing is conplete, the hot-water system shall be adjusted for uniform
circulation. Flushing devices and automatic control systens shall be

adj usted for proper operation according to nanufacturer's instructions.
Conply with ASHRAE 90.1 - SI ASHRAE 90.1 - | P for mninumefficiency
requirements.[ Unless nore stringent |local requirenments exist, lead |levels
shall not exceed limts established by 40 CFR 50. 12 Part 141.80(c)(1). The
wat er supply to the building shall be tested separately to ensure that any
| ead contam nation found during potable water systemtesting is due to work
bei ng perforned inside the building.]

.16.4  Operational Test
Upon conpl etion of flushing and prior to disinfection procedures, subject
the plunbing systemto operating tests to denpnstrate satisfactory
installation, connections, adjustnents, and functional and operationa
efficiency. Such operating tests shall cover a period of not |ess 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 hi ghest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punmp suction and di scharge pressures.

f. Tenperature of each domestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water
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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.

3.16.5 Di si nfection
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NOTE: |If governnent |aboratory facilities are
avai |l abl e to conduct the bacterial examination 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 |locations, 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.
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After operational tests are conplete, disinfect the entire donestic hot-
and col d-water distribution system Flush the system as specified, before
introducing chlorinating material. The chlorinating material shall be
hypochl orites or liquid chlorine. Except as herein specified, water

chl orination procedure shall be in accordance with AWM C651 and AWM C652.
The chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per nillion (ppn.
Use a properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp. |If after the 24 hour and 6
hour hol di ng periods, the residual solution contains |ess than 25 ppm and
50 ppm chl orine respectively, flush the piping and tank with potable water,
and repeat the above procedures until the required residual chlorine |evels
are satisfied. The system including the tanks, shall then be flushed with
clean water until the residual chlorine level is reduced to |ess than one
part per mllion. During the flushing period each valve and faucet shal

be opened and cl osed several times. Sanples of water in disinfected

contai ners shall be obtained fromseveral |ocations selected by the
Contracting Oficer. The sanples of water shall be tested for tota
coliform organisms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM 10084. The testing method used
shall be either the multiple-tube fernentation technique or the
nmenbrane-filter technique. Disinfection shall be repeated until tests

i ndi cate the absence of coliformorganisnms (zero nean coliformdensity per
100 mlliliters) in the sanples for at least 2 full days. The systemwl]|
not be accepted until satisfactory bacteriol ogical results have been
obt ai ned.

[3.16.6 Optional Disinfection Method
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NOTE: For lceland projects only, include the
foll owi ng option.

LR R R R R R R R R R R R EREEEEREEEREEEEEEEREEEEREEEEEEREEEEREEEEEEEEEEEEEEEEEEEEERE]
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Di si nfect new potabl e water piping and affected portions of existing

pot abl e water piping with geothermal water. Geothermal water shall be not
| ess than 90 degrees C 194 degrees F and contact tinme shall be not |ess
than 30 m nutes. After disinfection, thoroughly flush new portable water
pi pi ng and affected portions of existing potable water piping with the
chlorinated base water supply for a m ni mum of two hours.

13.17 WASTE MANAGEMENT
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NOTE: Coordinate with Section 02 41 00 [ DEMOLI TI ON|
[ AND] [ DECONSTRUCTI ON]
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Pl ace materials defined as hazardous or toxic waste in designated
containers. Return solvent and oil soaked rags for contam nant recovery
and | aundering or for proper disposal. Cose and seal tightly partly used
seal ant and adhesive containers and store in protected, well-ventilated,
fire-safe area at noderate tenperature. Place used seal ant and adhesive
tubes and containers in areas designated for hazardous waste. Separate
copper and ferrous pipe waste in accordance with the Waste Managenent Pl an
and place in designated areas for reuse.

-- End of Section --
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