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SECTION 33 11 23

NATURAL GAS AND LI QUI D PETROLEUM PI PI NG
11/09, CHG 1: 08/17

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

NOTE: This guide specification covers the
requirenents for exterior and interior fuel gas

pi pi ng.

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

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

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

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

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

NOTE: This guide specification is intended for use
when speci fying buried pol yethyl ene piping of up to
200 mr 8 inches in nominal pipe size at pressures
and other conditions governed by ASME B31.8, "Gas
Transm ssion and Distribution Piping Systens," and
aboveground steel piping both outside (up to 1.50
neters 5 feet beyond exterior walls) and within
buil dings in conpliance with NFPA 54, "Fuel Gas

Pi pi ng. "

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

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

NOTE: The follow ng information nmust be shown on
t he project draw ngs:
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1. Layout and |ocation of piping.

2. Location of appurtenances, valves, etc.
3. Details of nethod of nounting piping.
4. Capacity of pressure regulators

5. Location and capacity of LP gas containers.

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

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

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

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

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

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

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

AVERI CAN GAS ASSCCI ATI ON (AGA)

AGA ANS|I B109.1 (2000) Di aphragm Type Gas Di spl acenent
Meters (Under 500 cubic ft./hour Capacity)

AGA ANSI B109. 2 (2000) Di aphragm Type Gas Di spl acenent
Meters (500 cubic ft./hour Capacity and
Qver)

AGA ANS| B109. 3 (2019) Rotary-Type Gas Displ acenent Meters

AGA ANSI B109. 4 (2016) Sel f-Operated D aphragm Type

AGA XR0603

Nat ural Gas Service Regul ators for Nom na
Pi pe Size 1% inches (32 mm and Smal |l er
with Qutlet Pressures of 2 psig (13.8 kPa)
and Less

(2006; 8th Ed) AGA Plastic Pipe Manual for
Gas Service
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ANSI

ANSI

ANSI

ASCE

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

Z21.41/CSA 6.9

Z21.

Z21.69/ CSA 6. 16

45

(2023) Quick-Di sconnect Devices for Use
wi th Gas Fuel Appliances

(1995) Fl exi bl e Connectors of O her Than
Al -Metal Construction for Gas Appliances

(2015; R 2020) Connectors for Movable Gas
Appl i ances

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

25-1

6

(2016) Earthquake-Activated Automatic Gas
Shut of f Devi ces

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

Bl.1

B1.20.1

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B18.

B18.

3

11

33

38

39

40

2.

2.

(2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form

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

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

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

(2018) Factory- Made Wought Buttwel ding
Fittings

(2022) Forged Fittings, Socket-Welding and
Thr eaded

(2012; R 2017) Manually Operated Metallic
Gas Valves for Use in Gas Piping Systens
Up to 125 psi, (Sizes NPS 1/2 - NPS 2)

(2023) Large Metallic Valves for Gas
Distribution Manually Operated, NPS 2 1/2
(DN 65) to NPS 12 (DN 300), 125 psig 8.6
bar) Maxi mum

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

(2019) Manual Iy Operated Thernopl astic Gas
Shutof fs and Valves in Gas Distribution
Syst ens

(2012; Errata 2013) Square and Hex Bolts
and Screws (Inch Series)

(2022) Nuts for General Applications:
Machi ne Screw Nuts, and Hex, Square, Hex
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Fl ange, and Coupling Nuts (lnch Series)

ASME B31. 8 (2022; Suppl enent 2022) Gas Transm ssion
and Distribution Piping Systemns

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

ASTM | NTERNATI ONAL ( ASTM

ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

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

ASTM A194/ A194M (2023) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or
Hi gh- Tenperature Service, or Both

ASTM D2513 (2018a) Standard Specification for
Pol yet hyl ene (PE) Gas Pressure Pipe,
Tubing, and Fittings

ASTM D2683 (2020) Standard Specification for
Socket - Type Pol yet hyl ene Fittings for
Qutside Dianmeter-Controlled Pol yethyl ene
Pi pe and Tubi ng

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

MBS SP-58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP- 69 (2003; Notice 2012) Pipe Hangers and
Supports - Sel ection and Application (ANSI
Approved Anerican National Standard)

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 54 (2024) National Fuel Gas Code
NFPA 58 (2024; TIA 23-1) Liquefied Petrol eum Gas
Code
SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)
SVACNA 1981 (2008) Seismc Restraint Manual Guidelines

for Mechanical Systens, 3rd Edition
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1.

1.

u.

S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 101 (2014; Rev C) Col or Code for Pipelines and

u.

49 CFR 192

49 CFR 195

for Conpressed Gas Cylinders
S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

Transportation of Natural and O her Gas by
Pi peline: M ninmum Federal Safety Standards

Transportation of Hazardous Liquids by
Pi pel i ne

2 RELATED REQUI REMENTS

Section 23

03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS applies to

this section, with additions and nodifications specified herein.

3 SUBM TTALS

Gover nnent

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

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

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

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

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

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

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

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

approval is required for subnittals with a "G'" or "S"

classification. Subnittals not having a "G' or "S" classification are
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1

1

[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Val ve Box
Pressure Regul at or
Gas Equi pnent Connectors
Val ves
Warning and ldentification Tape
Ri sers
Transition Fittings
Gas neter
LPG Contai ners and Accessori es]
SD-07 Certificates
Wel der's Qualifications
PE Wel der's Qualifications
Wel der's ldentification Synbols
SD- 08 Manufacturer's Instructions

PE Pi pe and Fittings

Submit manufacturer's installation instructions and
manuf acturer's visual joint appearance chart.

4 QUALI TY ASSURANCE
4.1 Wel der's Qualifications

Conply with ASME B31.8. The steel welder nmust have a copy of a certified
ASME B31.8 qualification test report. The PE wel der nust have a
certificate froma PE pi pe manufacturer's sponsored training course.
Contractor must also conduct a qualification test. Submit each welder's
identification synbols, assigned nunmber, or letter, used to identify work
of the welder. Affix synbols inmediately upon conpl etion of welds.

Wl ders naking defective welds after passing a qualification test nmust be
given a requalification test and, upon failing to pass this test, must not
be permitted to work this contract.

4.2 PE Wel der's Qualifications

Prior to installation, Contractor nust have supervising and installing
personnel trained by a PE pi pe manufacturer's sponsored course of not |ess
than one week duration, or present proof satisfactory to the Contracting
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O ficer that personnel are currently working in the installation of PE gas
distribution lines.

1.4.3 Saf ety Standards
49 CFR 192 [and 49 CFR 195].
1.5 DELI VERY, STORAGE, AND HANDLI| NG

Handl e, transport, and store plastic pipe and fittings carefully. Plug or
cap pipe ends during transportation or storage to mnimze dirt and
noi sture entry. Do not subject to abrasion or concentrated externa
| oads. Discard PE pipe sections and fittings that have been danaged.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Conformto NFPA 54 and with requirenents specified herein. Supply piping
to appliances or equi pnent nust be at |east as large as the inlets thereof.

2.2 Pl PE AND FI TTI NGS

2.2.1 Aboveground and Wthin Buildings and Vaults

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

NOTE: For steamelectric generation stations,

i ndustrial and institutional plants, and centra
heating plants, use Schedul e 80 bl ack steel piping
in accordance with ANSI B31.1 for threaded joints.

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

a. Pipe: Black steel in accordance with ASTM A53/ A53l, Schedul e [40]
[80], threaded ends for sizes 50 mr 2 inches and smaller; otherw se,
pl ain end beveled for butt wel ding.

b. Threaded Fittings: ASME B16.3, black nmalleable iron

c. Socket-Welding Fittings: ASME B16.11, forged steel

d. Butt-Welding Fittings: ASME B16.9, with backing rings of conpatible
mat eri al

e. Unions: ASME B16.39, black malleable iron

f. Flanges and Flanged Fittings: ASME B16.5 steel flanges or convol uted
steel flanges conformng to ASVE BPVC SEC VIII Dl. Flange faces mnust
have integral grooves of rectangular cross sections which afford
contai nnent for self-energizing gasket nateri al

2.2.2 Under ground Pol yet hyl ene ( PE)
PE pipe and fittings are as foll ows:
a. Pipe: ASTM D2513, 690 kPa (gage) 100 psig working pressure, Standard

Di nension Ratio (SDR), the ratio of pipe dianeter to wall thickness,
11.5 maxi num

b. Socket Fittings: ASTM D2683.
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c. Butt-Fusion Fittings: ASTM D2513, nol ded.
2.2.3 Ri sers

Manuf acturer's standard riser, transition fromplastic to steel pipe with
0.18 to 0.30 nmr 7 to 12 mil thick epoxy coating. Use swaged gas-tight
construction with Oring seals, nmetal insert, and protective sl eeve.
Provide [rempte bolt-on or bracket] [or] [wall-npunted] riser supports [as
i ndi cated].

2.2.4 Transition Fittings

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

NOTE: Choose the applicable options fromthe

fol | owi ng.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ a. Steel to Plastic (PE): As specified for "riser" except designed for
steel-to-plastic with tapping tee or sleeve. Coat or wap exposed
steel pipe with heavy plastic coating.

][b Plastic to Plastic: [Manufacturer's standard slip-on PE mechani cal
coupling, nolded, with stainless-steel ring support, Oring seals, and
rated for 1035 kPa (gage) 150 psig gas service.] [Manufacturer's
standard fused tapping (PE-to-PE) tee assenbly with shut-off feature.]

12.3 SHUTOFF VALVES, BELOW GROUND

[2.3.1 Metallic Ball Val ves

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

NOTE: Choose this paragraph or the paragraph
(bel ow) PE BALL OR PLUG VALVES

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

[ ASME B16.33] [or] [ASME B16.38] corrosion-resisting steel, with threaded
or flanged ends. Provide polytetrafl uoroethylene (PTFE) seats.

1[2.3.2 PE Ball or Plug Val ves

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

NOTE: PE ball or plug valves: dass 1 |location
nmeans not nore than 10 living units, hones and
separate living units within apartnment buil dings,

al ong a 1600 nmeters one mle length of pipeline;
Class 2 location neans not nore than 46 living
units, along a 1600 neters one nile | ength of

pi peline; Cass 3 location neans not nore than 20
persons normal ly congregating in any one buil ding or
out door | ocation; and C ass 4 |ocation nmeans any

| ocation where Class 1 to 3 popul ation densities are
exceeded. The Class 4 class factor also applies
where there are buildings of nore than three stories.

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

ASME B16. 40 and ASTM D2513, Class C materials (PE 2306 or PE 3406),
strength rating of Cass [1 location with class factor of 0.32] [2
location with class factor of 0.25] [3 location with class factor of 0.25]
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[4 | ocation with class factor of 0.20], and SDR nat chi ng PE pi pe
di mensi ons and wor ki ng pressure.

]12.4  VALVES, ABOVEGROUND
[ Provide | ockabl e val ves where indicated.

12.4.1 Shut of f Val ves, Sizes Larger Than 50 MIlineters 2 Inches

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

NOTE: Choose one of the options bel ow.

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

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

NOTE: Do not use cast-iron material for valve body
or gas-neter body in seismc zones 3 and 4.

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

[ [Cast-iron] [or] [steel] body ball valve with flanged ends in accordance
with ASME B16.38. Provide PTFE seats.

][ Cast-iron body plug valve in accordance with ASVE B16. 38, nonl ubri cated,
wedge- nechani smor tapered lift plug, and flanged ends.

12.4.2 Shut of f Val ves, Sizes 50 MIlineters 2 Inches and Snaller

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

NOTE: Choose one of the options bel ow.

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

[ [Bronze] [Steel] body ball valve in accordance with ASME B16. 33, full port
pattern, reinforced PTFE seals, threaded ends, and PTFE seat.

][[Bronze] [Steel] body plug valve in accordance with ASME B16. 33,
strai ghtway, taper plug, regular pattern with a port opening at | east
equal to the internal pipe area or round port full bore pattern
non-| ubri cated, PTFE packing, flat or square head stemwth | ever operator
860 kPa (gage) 125 psig rating, threaded ends.

12.4.3 Li ne Appliance Pressure Regul ator and Shutoff Valve

Provi de regulators conformng to [ ANSI Z21.18/ CSA 6.3 for appliances] [
ANSI Z21.78/ CSA 6.20 for conbination gas controls for gas appliances] [,
and ANSI Z21.80/CSA 6.22 for line pressure regul ators]. Provi de shut of f
val ves conform ng to [ANSI Z21.15/CSA 9.1 for manually controll ed gas
shut of f val ves] [and] [ANSI Z21.21/CSA 6.5 for automatic shutoff val ves
for gas appliances].

2.4.4 Service Regul ators

a. Provide ferrous bodied pressure regulators for individual service
i nes, capable of reducing distribution |line pressure to pressures
required for users. Provide service regulators conformng to
AGA ANSI B109.4 CGA-6.18-MB5 with full capacity internal relief[ and
overpressure shutoff]. Set pressure relief at a | ower pressure than
woul d cause unsafe operation of any connected user

b. Adjust regulators for liquified petroleumgas to 2.5 to 3 kPa 10 to 12
i nches of water colum, with pressure relief set at 4 kPa 16 i nches of
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wat er col um.

c. Provide regulator(s) having a single port with orifice dianeter no
greater than that recomended by the manufacturer for the maxi num gas
flowrate at the regulator inlet pressure. Provide regulator valve
vent of resilient materials designed to withstand fl ow conditions when
pressed agai nst the valve port, capable of regulating downstream
pressure within linmts of accuracy and limting the buil dup of
pressure under no-flow conditions to 50 percent or |less of the
di scharge pressure maintained under flow conditions. Provide a
sel f-contai ned service regul ator, and pi pe not exceedi ng exceed 50 mr
2 inch size.

2.4.5 Eart hquake Automatic Gas Shutoff Valve

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

NOTE: Provide this earthquake protective feature
primarily for seisnmic zones 3 and 4.

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

ASCE 25-16 and UL listed or AGA |isted or International Association of

Pl unmbi ng and Mechanical O ficials (IAPMD) listed. The valve may be either
pendul um or ball construction with [remote [, pneumatic] [electronic] [or]
[electric]] actuator.

2.5 GAS METER

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

NOTE: Do not use cast-iron material for valve body
or gas-neter body in seisnmic zones 3 and 4.

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

[ AGA ANSI B109.1] [AGA ANSI B109.2] [AGA ANSI B109. 3] [pipe] [pedestal]
nmount ed, [diaphragn] or [bellow] [style], [cast-iron] [enanmel coated
steel] [alum num case. [Provided with a strainer immediately upstrean.
Provi de [di aphragmtype neter conforming to AGA ANSI B109.1 for required
flow rates | ess than 500 cfh, or AGA ANSI B109.2, for flow rates 500 cfh
and above] [rotary-type displacenment neter confornming to AGA ANSI B109. 3]
as required by local gas utility supplier. Provide conbi ned
[odoneter-type] register totalizer index, UV-resistant index cover, water
escape hol e in housing, and neans for sealing against tanpering. Provide
t enper at ure- conpensated type neters sized for the required volunetric fl ow
rate and suitable for accurately neasuring and handling gas at pressures,
tenperatures, and flow rates indicated. Provide neters with over-pressure
protection as specified in 49 CFR 192 and ASVE B31.8. Provide neters that
are tanmper-proof [with] [frost protection] [fungus protection][seisnc
protection].Provide neters with a pulse switch initiator capabl e of
operating up to speeds of 500 naxi mum pul ses per mnute with no fal se

pul ses and requiring no field adjustnents. Provide not |ess than one
pul se per 2.83 cubic neters 100 cubic feet of gas. Mninmumservice life
nmust be 30, 000, 000 cycl es.

2.5.1 Uility Monitoring and Control System (UMCS) / Energy Mnitoring and
Control (EMCS) or Automatic Meter Reading Interfaces

Provi de gas neters capable of interfacing the output signal, equivalent to
volunetric flowrate, with the existing UMCS / EMCS for data gathering in
units of cubic neters cubic feet. Provide meters that do not require
power to function and deliver data. Qutput signal rust be either a
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vol tage or anperage signal that can be converted to volunetric flow by
using an appropriate scaling factor

2.5.2 Measur ement Confi guration

For buildings that already have a gas meter with a pul se output, ensure
that the pul se output is connected to a data gathering device (i.e.
electric neter). For buildings where a natural gas neter already exists
but does not have a pul se output, add a pulse kit to the existing neter
and tie the output to a data gathering device. |If the existing gas neter
will not accept a pulse kit or if no neter exists a new natural gas neter
nmust be installed, also requiring a pul se output to a data gathering
device. Ensure the pul se frequency and el ectronic characteristics are
conpatible with the existing data gathering device, if any.

2.6 GAS EQUI PMENT CONNECTCORS
a. Flexible Connectors: ANSI Z21.45.
b. Quick Disconnect Couplings: ANSI Z21.41/CSA 6.09.
c. Sem-Rigid Tubing and Fittings: ANSI Z21.69/CSA 6. 16.

2.7 VALVE BOX

Provide [street valve box with cast-iron cover and two-piece 130 nr 5 1/4
inch shaft-slip valve box extension] [rectangul ar concrete val ve box,
sized | arge enough for rempval of valve w thout renoving box]. Cast the
word "Gas" into the box cover. Use valve box for areas as follows:

a. Roads and Traffic Areas: Heavy duty, cast iron cover.
b. Oher Areas: Standard duty, concrete cover.

[ c. Airfields and Special Loadings: As detailed.

12.8 CASING

VWere indicated at railroad or other crossing, provide ASTM A53/ A53l,
gal vani zed pi pe, Schedule 40 [, with extruded pol yet hyl ene coating].

2.9 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON TAPE

Provi de detectabl e alumnumfoil plastic-backed tape or detectable
magnetic plastic tape manufactured specifically for warning and
identification of buried piping. Tape nust be detectable by an electronic
detection instrument. Provide tape in rolls, 75 nr 3 inch m ni mumw dt h,
col or-coded yell ow for natural gas, with warning and identification
imprinted in bold black |etters continuously and repeatedly over entire
tape length. Warning and identification nmust be "CAUTI ON BURI ED GAS
Pl PI NG BELOW or simlar wording. Use permanent code and letter coloring
unaffected by noi sture and ot her substances contained in trench backfill
mat eri al

2.10 HANGERS AND SUPPORTS

MES SP-58, as required by MSS SP-69.
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2.11 VEELDI NG FI LLER METAL

ASME B31. 8.
2.12 Pl PE- THREAD TAPE

Antisei ze and seal ant tape of polytetrafl uoroethyl ene (PTFE)
2.13 BOLTI NG (BOLTS AND NUTS)

Stainl ess steel bolting; ASTM A193/ A193VN, Grade B8M or B8MA, Type 316, for
bolts; and ASTM A194/ A194N, Grade 8M Type 316, for nuts. Dinmensions of
bolts, studs, and nuts nmust conformw th ASVE B18. 2. land ASME B18.2.2 with
coarse threads conformng to ASME B1.1, with Class 2A fit for bolts and
studs and Class 2B fit for nuts. Bolts or bolt-studs nust extend through
the nuts and may have reduced shanks of a dianeter not |ess than the

di ameter at root of threads. Bolts nust have American Standard regul ar
square or heavy hexagon heads; nuts nust be Anerican Standard heavy

sem fini shed hexagonal

2.14  GASKETS
Fl uorinated el astoner, conpatible with flange faces.
2.15 | DENTI FI CATI ON FOR ABOVEGROUND PI PI NG

M L- STD- 101 for |egends and type and size of characters. For pipes 19 nm
3/4 inch od and larger, provide printed |l egends to identify contents of

pi pes and arrows to show direction of flow Color code |abel backgrounds
to signify levels of hazard. Make | abels of plastic sheet with
pressure-sensitive adhesive suitable for the intended application. For

pi pes smaller than 19 mr 3/4 inch od, provide brass identification tags 40
nmr 1 1/2 inches in diameter with | egends in depressed black-filled
characters.

[2.16 (LI QUEFI ED PETROLEUM GAS) LPG CONTAI NERS AND ACCESSORI ES

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

NOTE: The maxi num si ze permitted under DOT
specifications is 0.50 cubic neter 1,000 pounds

wat er capacity. Fuse plugs may be used in addition
to the spring-loaded safety relief valves for
aboveground ASME containers of 4 1/2 cubic neters
1,200 gallons water capacity or |ess.

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

NFPA 58, [DOT] [or] [ASME] containers with appurtenances, system working
pressure, mninmum design pressure, that is LPG vapor pressure at 38
degrees C 100 degrees F, and water capacity as indicated. Provide
containers with piping and fittings, [fuse plugs], [hose and flexible hose
connectors], [gas-air mxer], strainer, and marking conform ng to NFPA 58.

] PART 3 EXECUTI ON

3.1 | NSTALLATI ON

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

NOTE: To assist the designer in selecting the
proper documents for a specific project, the
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foll owi ng scope in accordance with docunments is
provi ded:

1. NFPA 54 Scope: "1.1.1 Applicability:

Coverage of piping systens extends fromthe point of
delivery to the connections with each gas
utilization device. For other than indicated
liquified petroleum gas systens, the point of
delivery is the outlet of the service neter
assenbly, or the outlet of the service regul ator or
service shutoff valve when no gas neter is
provided. For undiluted liquified petrol eum gas
systens, the point of delivery is the outlet of the
first stage pressure regulator..."

2. ASME B31.8 Scope: "802.11... This code covers
t he design, fabrication, installation, inspection
testing and safety aspects of operation and

mai nt enance of gas transmi ssion and distribution
systens, including gas pipelines, gas conpressor
stations, gas netering and regul ation stations, gas
mai ns, and service lines up to the outlet of the
customer's meter set assenbly....802.14 This code
does not apply to....(c) piping beyond the outl et
of the custoners neter set assenbly..."

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

Install gas piping, appliances, and equi prment in accordance with NFPA 54.
[Install distribution piping in accordance with ASVME B31.8.] [Install and
store |iquefied petrol eum gas piping, appliances, and equi pnent in
accordance with NFPA 58.]

.11 Excavating and Backfilling

Perform excavati ng and backfilling of pipe trenches as specified in
Section 31 00 00 EARTHWORK. Pl ace pipe directly in trench bottom and
cover with mininmunm 75 mr 3 inches of sand to top of pipe. If trench
bottomis rocky, place pipe on a 75 nr 3 inch bed of sand and cover as
above. Provide remining backfilling. Coordinate provision of utility
warning and identification tape with backfill operation. Bury utility
warning and identification tape with printed side up at a depth of 305 nm
12 inches below the top surface of earth or the top surface of the
subgrade under pavenents.

1.2 Pi pi ng

Cut pipe to actual dinmensions and assenble to prevent residual stress.

[ Provi de supply connections entering the buildings as indicated.] Wthin
bui | di ngs, run piping parallel to structure |ines and conceal in finished
spaces. Term nate each vertical supply pipe to burner or appliance with
tee, nipple and cap to forma sediment trap. To supply nultiple items of
gas- burni ng equi pnent, provide manifold with inlet connections at both
ends.

.1.2.1 deanliness
Clean inside of pipe and fittings before installation. Blowlines clear

using 550 to 690 kPa (gage) 80 to 100 psig clean dry conmpressed air. Rap
steel lines sharply along entire pipe I ength before blowing clear. Cap or
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pl ug pi pe ends to naintain cleanliness throughout installation
.1.2.2 Aboveground Steel Piping

Det ernmi ne and establish measurenents for piping at the job site and
accurately cut pipe lengths accordingly. For 50 nm 2 inch dianeter and
snal | er, use threaded or socket-welded joints. For 65 mr 2 1/2 inch

di ameter and |l arger, use flanged or butt-welded joints.

a. Threaded Joints: \Were possible use pipe with factory-cut threads,
ot herwi se cut pipe ends square, renove fins and burrs, and cut taper
pi pe threads in accordance with ASVE B1.20.1. Provide threads snoot h,
clean, and full-cut. Apply anti-seize paste or tape to nmale threads
portion. Wbrk piping into place wi thout springing or forcing.
Backing off to pernmit alignment of threaded joints will not be
permtted. Engage threads so that not nore than three threads renmain
exposed. Use unions for connections to [valves] [nmeters] for which a
nmeans of disconnection is not otherw se provided.

b. Welded Joints: WlIld by the shielded netal -arc process, using covered
el ectrodes and in accordance with procedures established and qualified
i n accordance with ASVE B3Ll. 8.

c. Flanged Joints: Use flanged joints for connecting wel ded joint pipe
and fittings to valves to provide for disconnection. Install joints
so that flange faces bear uniformy on gaskets. Engage bolts so that
there is conplete threading through the nuts and tighten so that bolts
are uniformy stressed and equal |y torqued.

d. Pipe Size Changes: Use reducing fittings for changes in pipe size.
Si ze changes nmade with bushings will not be accepted.

e. Painting: Paint new ferrous netal piping, including supports, in
accordance with Section 09 90 00 PAINTS AND COATINGS. Do not apply
paint until piping tests have been conpl et ed.

f. ldentification of Piping: Ildentify piping aboveground in accordance
with M L-STD 101, using adhesive-backed or snap-on plastic |abels and
arrows. In lieu of labels, identification tags may be used. Apply

| abel s or tags to finished paint at intervals of not nmore than 15
nmeters 50 feet. Provide two copies of the piping identification code
framed under glass and install where directed.

.1.2.3 Buried Plastic Lines

Provide totally PE piping. Prior to installation, obtain printed
instructions and technical assistance in proper installation techniques
from pi pe manufacturer.[ When joining new PE pipe to existing pipe line,
ascertain what procedural changes in the fusion process is necessary to
attain optimum bondi ng. ]

a. Jointing Procedures: Use jointing procedures conform ng to AGA XR0603
and 49 CFR 192 that have been qualified by test in accordance with 49
CFR 192. 283 and proven to neke satisfactory joints. Personnel make
joints in plastic pipe nust be qualified in accordance with 49 CFR
192. 285, under the submitted and approved procedure by nmaking a
sati sfactory specinmen joint that passes the required inspection and
test. Joints in plastic pipe nust be inspected by a person qualified
by 49 CFR 192. 287 under the applicable procedure. Certificates that

SECTION 33 11 23 Page 16



qual i fy the applicable procedures, joining personnel, and inspectors
nust be subnitted and approved and rmust be on file with the
Contracting Officer prior to making these joints.

b. PE Piping: Prior to installation, Contractor mnmust have supervising
and installing personnel, certified in accordance w th paragraph
VWELDER S QUALI FI CATI ONS. Provi de fusion-wel ded joints except where
transiti ons have been specified. Use electrically heated tools,
thernpstatically controlled and equi pped with tenperature indication
(Where connection nust be nade to existing plastic pipe, contractor
nmust be responsible for determ nation of conpatibility of materials
and procedural changes in fusion process necessary to attain nmaxi num
integrity of bond.)

c. Laying PE Pipe: Bury pipe 600 mr 24 inches below finish grade [or
deeper when indicated]. Lay in accordance with manufacturer's printed
i nstructions.

3.1.2.4 Connections to Existing Pipeline
VWhen nmaki ng connections to live gas mains, use pressure tight installation
equi prent operated by workmen trained and experienced in nmaking hot taps.
For connections to existing underground pipeline or service branch, use
transition fittings for dissimlar naterials.

3.1.2.5 W appi ng

VWhere connection to existing steel line is nmade underground, tape wap new
steel transition fittings and exposed existing pipe having danaged
coating. Clean pipe to bare netal. Initially stretch first |ayer of tape

to conformto the surface while spirally half-lapping. Apply a second

| ayer, half-lapped and spiraled as the first |layer, but with spirals
perpendi cular to first wapping. Use 0.025 nmr 10 mi| m ni mumthick

pol yet hyl ene tape. In lieu of tape wap, heat shrinkable 0.025 mr 10 m |
m ni mum t hi ck pol yet hyl ene sl eeve may be used.

3.1.3 Val ves

Install valves approximately at locations indicated. Oient stens
vertically, with operators on top, or horizontally. [Provide support for
val ves to resist operating torque applied to PE pipes.]

3.1.3.1 Stop Val ve and Shut of f Val ve

Provi de stop val ve on service branch at connection to main and shut - of f
val ve on riser outside of building.

3.1. 4 Gas Service Installation

[Gas service line, service regulator and gas conpany neter nust be
installed in accordance with Section 33 51 15 NATURAL-GAS / LIQUI D
PETROLEUM GAS DI STRI BUTI ON PI PELINES. ]lnstallations rmust be in
accordance with 49 CFR 192 and ASVE B31.8. Contractor must submit and use
only tested and approved work procedures. Contractor nust use only

wel ders and jointers who have been recently qualified by training and test
for joining and installing the gas pipe naterial used on this job. The
fini shed product nust be inspected by a person qualified to inspect joints
made by the particul ar procedures used to make joints.
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NOTE: This section specifies service line, service
regul ator, and gas conpany neter. These components
nmust be installed in accordance with 49 CFR 192 and
ASME B31.8 to allow gas systens to be accepted by
Uility Privatization Contractors.

These installations are also specified is Section

33 51 15 NATURAL- GAS / LI QUI D PETROLEUM GAS

DI STRI BUTI ON PI PELINES. If that section is not
included in the contract docunents, delete the

ref erence statenent above and include the paragraphs
below in this specification.

VWher e project docunentation includes Section 33 51 15
NATURAL- GAS / LI QUI D PETROLEUM GAS DI STRI BUTI ON

Pl PELI NES, del ete the paragraphs bel ow and incl ude

the reference statenent above.

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

[3.1.4.1 Service Line

Install service line, branch connection to the main, and riser in
accordance with 49 CFR 192 and ASVME B31.8. Provide a m nimum of 485 mr 18

i nches cover or encase the service line so that it is protected. |Instal
service line so that no undue stress is applied to the pipe, connection
or riser. Install approved riser and term nate with an approved isol ation

val ve, EFV and automatic shutoff device. After |laying of pipe and
testing, backfill the trench in accordance with Section 31 00 00 EARTHWORK.

Where steel pipe is used as service line, install corrosion prevention
coating and cathodic protect for the steel service |line. Were connected
to an existing cathodically protected steel pipe, ensure electrical
continuity fromthe riser to the branch connection to the main. Install a
dielectric fitting on the riser to prevent electrical continuity to the
above ground pi ping.

Where plastic pipe is used as the service |ine, make joints in accordance
with procedures qualified by test. Personnel joining plastic pipe nmust be
qgqualified by making a satisfactory specinmen joint that passes the required
i nspection and test listed in 49 CFR 192.285. Inspection nmust be made by
i nspectors qualified in evaluating joints made under the specific joining
procedure, as required by 49 CFR 192. 287.

3.1.4.2 Servi ce Regul at or

Install service regulator in accordance with 49 CFR 192 and ASME B31.8 and
this specification ensuring that the custonmer's piping is protected from
over pressurization should the service regulator fail. A 3/8 inch tapped
fitting equipped with a plug nmust be provided on both sides of the service
regul ator for installation of pressure gauges for adjusting the

regulator. For inside installations, route the regulator vent pipe

t hrough the exterior wall to the atnosphere, and seal building
penetrations for service line and vent. Term nate the regulator vent so
that it is protected fromprecipitation and insect intrusion, so that it
is not subnerged during floods, and so that gas escaping will not create a
hazard or enter the building through openings.
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3.

1.4.3 Gas Meter

Install shutoff valve, nmeter set assenbly, and service regulator on the
service line [outside the building] [inside the building, a mninmof one
neter 3 feet fromany potential ignition source], 18 inches above the
[ground] [finished floor] on the riser. An insulating joint (dielectric
connection) nust be installed on the inlet side of the neter set assenbly
and service regulator and nust be constructed to prevent flow of

el ectrical current.

13.1.5 Pi pe Sl eeves

3.

3.

3.

[Comply with Section 07 84 00 FIRESTOPPING. ]Were piping penetrates
concrete or nmasonry wall, floor or firewall, provide pipe sleeve poured or
grouted in place. Make sleeve of steel or cast-iron pipe of such size to
provide 6 mr 1/4 inch or nmore annul ar cl earance around pipe. Extend

sl eeve through wall or slab and ternminate flush with both surfaces. Pack
annul ar space with oakum and caul k at ends with silicone construction
seal ant .

1.6 Pi pi ng Hangers and Supports

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

NOTE: In seismic zone 3 or 4, provide seismc
restraints in accordance with SMACNA Sei sm c
Restraint Wnl.

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

Sel ection, fabrication, and installation of piping hangers and supports
must conformw th MSS SP-69 and MSS SP-58, unless otherw se indicated.
[Provide seisnic restraints in accordance with SMACNA 1981.]

1.7 Fi nal Connecti ons

Make final connections to equi pnent and appliances using rigid pipe and
fittings, except for the follow ng:

L1.7.1 Domestic Water Heaters

Connect with AGA- Approved seni-rigid tubing and fittings.

.1.7.2 Ki t chen Equi pnment

Instal |l AGA- Approved gas equi pnent connectors. Connectors nmust be |ong
enough [to permit nmovenent of equipnent for cleaning] [and] [to afford
access to coupling].

2 FI ELD QUALI TY CONTRCL

2.1 Met al Vel ding | nspection

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

NOTE: To assist the designer in selecting the
proper docunents for a specific project, the
foll owi ng scope in accordance with docunments is
provi ded:

1. NFPA 54 Scope: "1.1.1 Applicability:
Coverage of piping systens extends fromthe point of
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delivery to the connections with each gas
utilization device. For other than indicated
[iquified petroleumgas systens, the point of
delivery is the outlet of the service neter
assenbly, or the outlet of the service regul ator or
servi ce shutoff valve when no gas neter is
provided. For undiluted liquified petrol eum gas
systens, the point of delivery is the outlet of the
first stage pressure regulator..."

2. ASME B31.8 Scope: "802.11... This code covers
the design, fabrication, installation, inspection
testing and safety aspects of operation and

mai nt enance of gas transmi ssion and distribution
systens, including gas pipelines, gas conpressor
stations, gas netering and regul ation stations, gas
mai ns, and service lines up to the outlet of the
custonmer's meter set assenbly....802.14 This code
does not apply to....(c) piping beyond the outl et

of the custoners neter set assenbly..."
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

I nspect for conmpliance with [ NFPA 54] [and] [ASME B31.8] and 49 CFR 192.
Repl ace, repair, and then re-inspect defective welds.

3.2.2 PE Fusi on Wl di ng | nspection

Visually inspect butt joints by conmparing with, manufacturer's visua

joint appearance chart. |Inspect fusion joints for proper fused
connection. Replace defective joints by cutting out defective joints or
replacing fittings. Inspect 100 percent of all joints and reinspect al

corrections. Arrange with the pipe manufacturer's representative in the
presence of the Contracting Officer to nake first tine inspection

3.2.3 Pressure Tests

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

NOTE: To assist the designer in selecting the
proper documents for a specific project, the
foll owi ng scope in accordance with docunments is
provi ded:

1. NFPA 54 Scope: "1.1.1 Applicability:

Coverage of piping systens extends fromthe point of
delivery to the connections with each gas
utilization device. For other than indicated
[iquified petroleumgas systens, the point of
delivery is the outlet of the service neter
assenbly, or the outlet of the service regul ator or
servi ce shutoff valve when no gas neter is
provided. For undiluted liquified petrol eum gas
systenms, the point of delivery is the outlet of the
first stage pressure regulator..."

2. ASME B31.8 Scope: "802.11... This code covers
the design, fabrication, installation, inspection
testing and safety aspects of operation and

mai nt enance of gas transmi ssion and distribution
systens, including gas pipelines, gas conpressor
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3.

stations, gas netering and regulation stations, gas
mai ns, and service lines up to the outlet of the
customer's meter set assenbly....802.14 This code
does not apply to....(c) piping beyond the outl et
of the custoners neter set assenbly..."

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

Use test pressure of 1 1/2 tinmes maxi mum working pressure, but in no case
| ess than 350 kPa (gage) 50 psig. Do not test until every joint has set
and cool ed at |east 8 hours at tenperatures above 10 degrees C 50 degrees F
Conduct testing before backfilling; however, place sufficient backfill
material between fittings to hold pipe in place during tests. Test system
gas tight in accordance with [ NFPA 54] [or] [ASME B31.8]. Use clean dry
air or inert gas, such as nitrogen or carbon dioxide, for testing.

Systenms whi ch may be contami nated by gas must first be purged as
specified. Make tests on entire systemor on sections that can be

i sol ated by valves. After pressurization, isolate entire piping system
fromsources of air during test period. Maintain test pressure for at

| east 8 hours between tinmes of first and | ast reading of pressure and
tenperature. Take first reading at |east one hour after test pressure has
been applied. Do not take test readings during rapid weather changes.
Provi de tenperature sanme as actual trench conditions. There nmust be no
reduction in the applied test pressure other than that due to a change in
anbient tenmperature. Allow for anbient tenperature change in accordance
with the relationship PF + 101.32 = (P1 + 101.32) (T2 + 273) / T1 + 273)
PF + 14.7 = (P1 + 14.7) (T2 + 460) / T1 + 460), in which "T" and "PF"
represent Centigrade Fahrenheit tenperature and gage pressure,
respectively, subscripts "1" and "2" denote initial and final readings,
and "PF" is the calculated final pressure. |If "PF' exceeds the neasured
final pressure (final gage reading) by 3 1/2 kPa 1/2 psi or nore, isolate
sections of the piping system retest each section individually, and apply
a solution of warm soapy water to joints of each section for which a
reduction in pressure occurs after allowi ng for anbient tenperature
change. Repair leaking joints and repeat test until no reduction in
pressure occurs. In performng tests, use a test gage calibrated in 7 kPa
one psi increnments and readable to 3 1/2 kPa 1/2 psi.

2.4 Syst em Pur gi ng

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

NOTE: To assist the designer in selecting the
proper docunents for a specific project, the
foll owi ng scope in accordance with docunments is
provi ded:

1. NFPA 54 Scope: "1.1.1 Applicability:

Coverage of piping systens extends fromthe point of
delivery to the connections with each gas
utilization device. For other than indicated
liquified petroleum gas systens, the point of
delivery is the outlet of the service neter
assenbly, or the outlet of the service regul ator or
service shutoff valve when no gas neter is
provided. For undiluted liquified petrol eum gas
systenms, the point of delivery is the outlet of the
first stage pressure regulator..."

2. ASME B31.8 Scope: "802.11... This code covers
t he design, fabrication, installation, inspection
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testing and safety aspects of operation and

mai nt enance of gas transmni ssion and distribution
systens, including gas pipelines, gas conpressor
stations, gas netering and regul ation stations, gas
mai ns, and service lines up to the outlet of the
custonmer's nmeter set assenbly....802.14 This code
does not apply to....(c) piping beyond the outl et
of the custoners neter set assenbly..."

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

After conpleting pressure tests, and before testing a gas contam nated
line, purge line with nitrogen at junction with main line to renove al

air and gas. Cear conpleted line by attaching a test pilot fixture at
capped stub-in Iine at building location and let gas flow until test pilot
ignites. Procedures must conformto [NFPA 54] [and] [ASME B31.8].

- CAUTI ON-

Failure to purge may result in explosion
within line when air-to-gas is at correct
m xture.

3.3 SCHEDULE

Sorme netric neasurements in this section are based on mathemati ca
conversion of inch-pound neasurenent, and not on netric neasurenent
conmmonly agreed to by the manufacturers or other parties. The inch-pound
and netric nmeasurenments shown are as foll ows:

Pr oduct s I nch- Pound Metric

a. | ] [ ] [

-- End of Section --
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