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NOTE: This gui de specification covers the

requi renents for prefabricated underground

di stribution systemfor chilled water, |ow
tenperature hot water (less than 95 degrees C (200
degrees F)) or dual tenperature water

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

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

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

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: Provide one or two sunp punps in valve
manhol es. Units shoul d di scharge by buried piping
to the nearest stormsewer if possible. Were not
econom cal to discharge to a storm sewer, punps are
to di scharge above grade. Plan discharge |ocations
carefully so water will not be discharged over valve
manhol e tops, sidewal ks, etc. Check avail abl e NPSH
versus required NPSH for punp selected. Coordinate
power requirenments with electrical designer and
provide tell-tale Iight above ground to indicate
sunp punp failure. Drawing will show the follow ng:
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(a) a dedicated circuit

(b) lockable switches and circuit breakers that can
both be | ocked "ON'

(c) permanent |abels at key positions indicated on
the drawi ngs so that personnel can understand that
the circuit should be left "ON

The | abel shall be on a corrosion resistant netal
plate and shall read as follows: "THIS CCRCU T
SUPPLI ES PONER TO THE ELECTRI C SUVP PUMPS | N THE
UNDERGROUND HEAT DI STRI BUTI ON SYSTEM THS CIRCU T
MJUST BE "ON' AT ALL TI MES, OTHERW SE EXTENSI VE
DAMAGE W LL OCCUR TO THE UNDERGROUND HEAT

DI STRI BUTI ON SYSTEM AND PREMATURE FAI LURE W LL
OCCUR".

Where plastic chilled water piping is interconnected
wi th heating system changeover val ves, ensure that
design includes neans to preclude damage to plastic
chilled water piping. This can be acconplished

ei ther by using changeover val ves that ensure tight
shut-of f or by using enough netal piping on chilled
wat er side of changeover valve to prevent damage to

pl astic chilled water piping.
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

1.1 REFERENCES

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: 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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the 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.
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

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.

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAR)

AWM C606 (2006) G ooved and Shoul dered Joints
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AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS B2. 2

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM A 105/ A 105M

ASTM A 106/ A 106M

(1991) Standard for Brazing Procedure and
Performance Qualification

ASME | NTERNATI ONAL ( ASME)

B1.20.1

Bl. 20. 2M

B16. 11

B16. 18

B16. 22

B16. 26

B16. 9

B31.1

BPVC SEC | X

(1983; R 2006) Pipe Threads, General
Pur pose (1 nch)

(2006) Pipe Threads, 60 Deg. General
Pur pose (Metric)

(2009) Forged Fittings, Socket-Wl ding and
Thr eaded

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

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

(2006) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

(2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

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

(2010) BPVC Section | X-Wl ding and Brazing
Qualifications

ASTM | NTERNATI ONAL (ASTM

ASTM A 183

ASTM A 234/ A 234M

ASTM A 53/ A 53M

ASTM A 536

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

(2008) Standard Specification for Seanl ess
Carbon Steel Pipe for Hi gh-Tenperature
Service

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

(2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and H gh Tenperature
Service

(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
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

62

75

75M

88

88M

518

591

1384

1784

2000

2241

2564

2996

2997

3139

3350

5685

(2009) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(2002) Standard Specification for Seanl ess
Copper Tube

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

(2009) Standard Specification for Seanl ess
Copper Water Tube

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

(2004) Steady-State Thernal Transm ssion
Properties by Means of the Heat Flow Meter
Appar at us

(2009) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal | nsul ation

(2005e1) Corrosion Test for Engine
Cool ants in d assware

(2008) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVQ

Conpounds

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

(2009) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

(2004; R 2009el1) Standard Specification
for Solvent Cenents for Poly(Vinyl
Chloride) (PVC Plastic Piping Systens

(2001; R 2007el) Fil ament-Wund
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetti ng- Resi n) Pi pe

(2001; R 2007el) Centrifugally Cast
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther noset ti ng- Resi n) Pi pe

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

(2010) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

(2005) "Fiberglass"
(d ass- Fi ber - Rei nf or ced
Ther nosetting-Resin) Pressure Pipe Fittings
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1.

ASTM F 477 (2008) Standard Specification for
El astoneric Seal s (Gaskets) for Joining
Pl astic Pi pe
COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA A4015 (1994; R 1995) Copper Tube Handbook

.2 SYSTEM DESCRI PTI ON

The system consists of a buried prefabricated [chilled water] [and] [l ow
tenperature hot water] [dual tenperature] distribution systemincluding
service connections to a point 150 mr 6 inches inside of the building. The
contract draw ngs show the specific arrangenent of piping, sizes and grades
of pipe, and other details. The systemis designed for an operating
pressure of [ ] kPa psig and an operating tenperature of [[__ ]
degrees C F for hot water] [and] [] ] degrees C F for chilled water].

3 SUBM TTALS

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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
subnmittals 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.
Codes for Arny projects using the Resident
Management System (RMB) 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,
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 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

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 following the "G
designation identifies the office that will review the submttal for the
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Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES

SD- 02 Shop Draw ngs
Di stribution System

Detail drawi ngs consisting of fabrication and assenbly draw ngs,
for all parts of the work in sufficient detail to check conformty
with the requirenents of the contract docunents, prior to
installation. Showin the detail draw ngs conplete piping, wring
and schenatic diagrans and any other details to denonstrate that
t he system has been coordinated and will properly function as a
unit. Show on the draw ngs proposed |ayout, nethod of
conpensation for pipe expansion and contraction, anchorage of
equi pnent and appurtenances, and equi pnent rel ationship to other
parts of the work including clearances required for naintenance
and operation. Cearly identify on the drawi ngs any proposed
deviations fromthe requirenents of the contract docunents.

SD- 03 Product Data
Di stribution System

Dat a conposed of catalog cuts, brochures, circul ars,
speci fications and product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

SD- 07 Certificates
Di stribution System

The manufacturer's or systemfabricator's witten certification
stating that the distribution systemfurnished neets all the
requi renents of this specification

Wl di ng

Prior to welding operations, a copy of qualified procedures and
a list of nanes and identification synmbols of qualified welders
and wel di ng operators.

SD-10 Operation and Mai ntenance Data
Distribution Systen[; C[; G [___ 11

[Six] [ ] copies of operation and [6] [ ] copies of
mai nt enance manual s for the equi pnent furnished, 1 conplete set
prior to perfornmance testing and the remai nder upon acceptance.
Detail in the operation manuals the step-by-step procedures
required for equi pnent startup, operation, and shutdown. |nclude
in the operation manuals the manufacturer's nane, nodel nunber,
parts list, and brief description of all equipnent and their basic
operating features. List in the naintenance manual s routine
mai nt enance procedures, possible breakdowns and repairs, and
t roubl eshooti ng guides. Include in the maintenance manual s pi pi ng
and equi pnent |ayout and sinplified wiring and control diagrans of
t he equi pnent systemas installed. Manuals shall be approved
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prior to the field performance testing.

1.4 QUALI TY ASSURANCE

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

NOTE: |If need exists for nore stringent
requi renents for weldments, delete the first

bracket ed statenent.
EIR IR R R R R I S I I IR I I I I I R R S b I IR I R I I I I R I I I I I I R R I S I b R I b I b I b b I b I b b I I b I b I b I

[Vl d piping in accordance with qualified procedures using perfornmance
qual ified welders and wel ding operators. Qualify procedures and wel ders in
accordance with ASME BPVC SEC | X.  Wel di ng procedures qualified by others,
and wel ders and wel di ng operators qualified by another enployer may be
accepted as pernmitted by ASVME B31.1. Notify the Contracting O ficer 24
hours in advance of tests perfornmed at the work site, if practicable. The
wel der or wel ding operator shall apply the personally assigned synbol near
each wel d nade as a pernmanent record. Weld structural nenbers in
accordance with Section 05 05 23 WELDI NG STRUCTURAL.] [Welding and
nondestructive testing procedures are specified in Section 40 05 13.96
VELDI NG PROCESS PI PI NG. ]

1.5 DELI VERY, STORAGE, AND HANDLI NG

After delivery to the jobsite, protect all materials and equi prent from
anyt hi ng whi ch coul d cause damage to the material or equipnment. Sea

pi ping at each end to keep the interior clean and free of dirt and debris.
Keep fittings together and keep their interior surfaces clean at all
times. Insulation shall be kept dry and cl ean.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Provi de system conmponents which are standard products of a manufacturer
regul arly engaged in the manufacture of the product and that essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. The systemshall be supported by a service

organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

2.2 Pl PI NG AND CASI NG MATERI ALS
2.2.1 CGener a

Metal lic pressure pipe, fittings, and piping accessories shall conformto
the requirenents of ASME B31.1 and shall be types suitable for the
tenmperature and pressure of the water.

2.2.2 Pi pi ng

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Designer will elimnate only the nmaterials
which are not satisfactory for his design. Al
carrier pipe is acceptable for chilled water
systems. All carrier pipe except PVC is acceptable
for I ow tenperature hot water. Do not all ow

Rei nforced Thernosetting Resin Pipe (RTRP) in

| ocati ons where heating water tenperature cannot be
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assured to be less than 93 degrees C (200 degrees F).

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

2.2.2.1 St eel Pipe

Pi pi ng shall conformto ASTM A 53/ A 53, Gade B, standard weight, black or
to ASTM A 106/ A 106lv, Grade B, standard weight.

2.2.2.2 Copper Tubi ng

Copper tubing shall conformto ASTM B 88N ASTM B 88, Type K or L
2.2.2.3 Rei nforced Thernosetting Resin Pipe (RTRP)

RTRP pi pe shall conformto [ASTM D 2996][ ASTM D 2997].

2.2.2.4 Pol yvi nyl Chl oride (PVC) Pipe

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

NOTE: PVC carrier pipe is linted to 24 degrees C
(75 degrees F) service. Pressure rating of plastic
pi ping varies with tenperature and nust be
considered in design. PVC pipe with SDR 26 is rated
for 1100 kPa (160 psi) working pressure at 23
degrees C (73 degrees F).

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

PVC pi pe shall conformto ASTM D 2241 with a Standard Thernopl astic Pi pe
Di nension Ratio (SDR) of 26 and PVC 1120 or 1220 as the material.

2.2.2.5 Joints and Fittings for Copper Tubing

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 750 ASTM B 75. Cast copper alloy sol der-joint
pressure fittings shall conformto ASME B16.18. Cast copper alloy fittings
for flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass
or bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer nay be used. G ooved nechanical joints and fittings shall be
designed for not |ess than 862 kPa 125 psig service and shall be the
product of the sane nanufacturer. Gooved fitting and nechani cal coupling
housi ng shall be ductile iron conform ng to ASTM A 536. Gaskets for use in
grooved joints shall be nolded synthetic polyner of pressure responsive
design and shall conformto ASTM D 2000 for circulating nediumup to 110
degrees C 230 degrees F. Gooved joints shall conformto AWM C606
Coupling nuts and bolts for use in grooved joints shall be steel and shal
conformto ASTM A 183

2.2.3 Casi ngs
2.2.3.1 Pol yvi nyl Chl oride (PVC) Casing
PVC casi ngs shall conformto ASTM D 1784, C ass 12454-B with a mi ni mum

thi ckness equal to the greater of 1/100 the dianeter of the casing or 1.50
mr 60 mls.
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2.2.3.2 Pol yet hyl ene (PE) Casing

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: If the distribution systemis to be installed
when the tenperature is cold, the polyethyl ene
casing is |l ess susceptible to cracking fromthe cold.

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

Pol yet hyl ene casings shall conformto ASTM D 3350, Type IIl, dass C
Category 3 or 4, Grade P 34 with thickness as foll ows:
Casi ng Di aneter M ni mum Thi ckness
(in m (in m
250 and snal | er 3
250 to 450 4
450 to 600 5
over 600 6
Casing Di aneter M ni mum Thi ckness
(in inches) (in mls)
10 and snal |l er 125
10 to 18 150
18 through 24 200
over 24 225

2.2.3.3 Rei nforced Thernosetting Resin Pipe (RTRP) Casing

RTRP casing shall be of the same material as the pipe, with casing
thi ckness as foll ows:

Casing Di aneter M ni mum Thi ckness
(in mm (in mm
200 and smal |l er 1.2
250 2
300 2.7
350 2.9
400 to 450 3
500 3.2
600 3.9
Casing Di aneter M ni mum Thi ckness
(in inches) (in mls)
8 and snal |l er 70
10 80
12 105
14 115
16 to 18 120
20 125
24 155

2.3 Pl PI NG CONNECTI ONS
2.3.1 St eel Pipe

Steel pipe smaller than 19 mr 3/4 inch may be threaded; otherw se, all
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steel pipe shall be welded. Steel welding fittings shall conformto the
requi renents of ASTM A 105/ A 105N or ASTM A 234/ A 234N. Welding fittings
shall also conformto ASME B16.9 for buttweld fittings and ASVE B16. 11 for
socket-weld fittings. Long radius buttwel ding elbows conformng to

ASME B16.9 shall be used whenever space pernits. Pipe Threads shal
conformto ASME BL.20. 2NASME B1.20.1. Pipe to be threaded shall be
schedul e 80.

. 3.2 Copper Pi pe

Copper pipe shall be brazed or connected using an insul ated pipe coupling.
W ought copper or cast copper alloy solder joint pressure fittings shal
conformto AWS B2.2 and CDA A4015. Insul ated pi pe couplings for copper
pi pe shall be cast bronze containing an Oring seal on each end and shal
be jacketed and sealed to act as an expansion joint.

.3.3 Pl astic Pipe

a. Pipe, fittings, flanges, and couplings shall have end connections
of the adhesive bell and spigot type. Threaded piping, including pipe,
fittings, flanges, and couplings, will not be permitted.

b. Flanged Connections: Flat face flanged connections shall be
provi ded between plastic piping and netal piping. Plastic flanges
shall be suitable for connection to ASME O ass 150 fl anges.

c. RTRP Piping Sizes: \When piping sizes other than 50, 75, 100, 150,
and 200 mm 2, 3, 4, 6, and 8 inches are indicated, the next |arger
pi pi ng size shall be provided. The connecting system pi ping shall be
of the sane size or increased to neet the next size of RTRP piping.

.3.3.1 CGener a

Plastic fittings shall be nade of the sane type and grade of material as
the piping to which they will be connected and shall be furnished by the
manuf acturer who supplies the pipe. Fittings shall have tenperature and
pressure ratings not |less than those of the connecting piping.

.3.3.2 Pol yvi nyl Chl oride (PVQ)

Pol yvi nyl chloride (PVC) pipe shall be solvent wel ded or connected using
bell and spigot connections. The solvent used to connect fittings and pipe
shall conformto the requirements of ASTM D 2564. Bell and spigot joints

utilizing elastonmeric seals shall conformto the requirenents of ASTM D 3139
The el astoneric seals shall conformto ASTM F 477

.3.3.3 Rei nf orced Thernpsetting Resin Plastic (RTRP)

Rei nforced thernosetting resin plastic pipe shall be joined using fittings
and adhesi ve furnished by the pi pe nmanufacturer in accordance wth

ASTM D 5685.

.4 END SEALS

4.1 Gener al

Each preinsul ated section of piping shall have a conplete sealing of the

insulation to provide a permanent water and vapor seal at each end of the
prei nsul ated section of piping. Preinsulated sections of piping nodified
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inthe field shall be provided with an end seal which is equivalent to the
end seals furnished with the preinsul ated section of piping. End seals
must be tested and certified in accordance with paragraph Casing and End
Seal Testing and Certification.

.4.2 Types
End seal s provided shall be one of the follow ng types:

a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Sufficient surface bonding area
shal | be provided between the casing and the carrier pipe.

b. Using specially designed nol ded caps made of pol yethyl ene or rubber
of standard manufactured thickness. A mininmumr 40 mm 1-1/2 inch surface
bondi ng area shall be provided between the cap and both the casing and

carrier pipe.

c. Using elastoner-ring end seals designed and dinmensioned to fit in
t he annul ar space between the casing and the carrier pipe.

d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ation ends.

e. Shrink sleeves.
. 4.3 Casing and End Seal Testing and Certification

Testing and certification procedures by an independent testing |aboratory
shal | denpnstrate that casings and end seals are capabl e of resisting
penetration of water into the casing and insulation. The test shall be
performed on the type of prefabricated systemto be furnished. |If nore
than one type of prefabricated systemis to be used, then the tests shal
be perforned on each type. The test shall consist of hot and cold cycle
testing followed by immersion in a water filled chanber with a head
pressure. The hot and cold cycle testing shall consist of 14 days of
tenmperature cycling. A fluid with a tenperature of 5 degrees C 40 degrees F
shall circulate through the carrier pipe alternating every 24-hours with a
fluid with a tenperature of 95 degrees C 200 degrees F circul ating through
the carrier pipe for a |low tenperature hot water or dual tenperature
service or 24 degrees C 75 degrees F for a chilled water service. Wile
the hot and cold cycle test is being perfornmed, the test sanple is either
buried or encased in dry bedding sand with a mninumof 300 mr 12 inches of
sand all around the test sanple. The carrier pipe size of the test sample
shall be 80 mr 3 inches in dianeter and shall be restrained during the test
period. The insulation thickness shall not exceed the maxi numthi ckness
provided for the piping in the project. Transition tine for tenperature
cycle testing shall not exceed 15 minutes in going fromcold to hot and 30
mnutes in going fromhot to cold. The fluid in the carrier pipe may be
water, oil or heat transfer fluid. Follow ng the hot and cold cycling
test, the test sanmple shall be imrersed in a water filled chanber. The
pressure on the highest point of the test sanple shall not be | ess than 60
kPa 20 feet of water head pressure subjected over the entire length of the
2.4 nm 8 foot test sanple of prefabricated pipe. The water shall contain a
dye penetrant, which will be used to check for end seal |eakage. The
pressure in the chanmber nust be held for not |ess than 48 hours. Upon
completion of this pressure test, the test sanple shall be cut open. Wth
the use of alight that will readily show the presence of the dye that was
in the water, the test sanple shall be inspected. Evidence of the dye
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inside the test sanple shall indicate that the end seal is not acceptable
and cannot be certified.

2.5 I NSULATI ON

Conply with EPA requirenents in accordance with Section 01 62 35 RECYCLED /
RECOVERED NMATERI ALS.

2.5.1 Factory Applied Insul ation
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NOTE: An insulation thickness of 20 mm (0.9 inch)
is normally sufficient for these systens. However,
in cases where the cost of energy used for these
systems is high, a life cycle cost analysis should
be performed to determ ne whether additiona
insulation is cost effective.
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Prefabricated pipe and fittings shall be insulated in the factory. Foam
insulation for prefabricated insulated pipe and fittings shall be

pol yur et hane foam neeting the requirenments of ASTM C 591 having a density
not |less than 32 kg per cubic neter 2 pounds per cubic foot (pcf). The

pol yur et hane foam shall conmpletely fill the annul ar space between the
carrier pipe and the casing. Insulation thickness shall be a m ni mum of
[20) [ ] mm [0.9] [ ] inches. The insulation thermal conductivity

factor shall not exceed the nunerical value of 0.02 WnK 0. 15

Bt u-i nch/ square foot-degree F-hour at 24 degrees C 75 degrees F, when
tested in accordance with ASTM C 518. Manufacturer shall certify that the
insulated pipe is free of insulation voids.

2.5.2 Field Applied Insulation

Field applied insulation for fittings, and field casing closures, if

requi red, and other piping system accessories shall be pol yurethane

mat chi ng the pipe insulation. Thickness shall natch adjacent piping
insulation thickness. Buried fittings and accessories shall have field
appl i ed pol yurethane insulation to match adj acent piping and shall be
protected with a covering matching the pipe casing. Shrink sleeves with a
m ni mum t hi ckness of 1.3 m 50 m|s shall be provided over casing
connection joints.

2.6 CONCRETE VALVE MANHOLES
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NOTE: Val ve manhol es nust be detailed on the
drawi ngs with conpl ete concrete structural details
i ncludi ng details of any waterproofing.
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Concrete val ve manhol es shall be provided in accordance with Section
33 60 01 VALVES, PIPING AND EQUI PMENT I N VALVE MANHOLES and manufactured in

accordance with Section 03 40 00.00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR
BELOW GRADE CONSTRUCTI ON

2.7 Pl PI NG AND EQUI PMENT | N VALVE MANHOLES

Pi pi ng and equi pnment in val ve manhol es shall be provided in accordance wth
Section 33 60 01 VALVES, PIPING AND EQU PMENT I N VALVE MANHOLES
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2.8 TREATED WATER
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NOTE: |If freeze protection for chilled water is not
required, this paragraph should be deleted. Wen a
gl ycol systemis used, the size of the HVAC systens
shoul d be corrected due to changes in specific heat
and viscosity. ASHRAE s "HVAC Systens and Equi prent
Handbook" shoul d be consulted for the appropriate
cal cul ation procedures. Ethylene glycol should be
used for HVAC systens. However, if the heat
transfer nedia has the possibility of mixing with a
pot abl e water system propyl ene glycol should be
used. The required concentration should be entered
based upon the anticipated anbient or operating

t enperature.
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Al_ ] percent concentration by volunme of industrial grade [ethylene]

[ propyl ene] glycol shall be provided for the system dycol shall be
tested in accordance with ASTM D 1384 with less than 0.013 mr 0.5 mls
penetration per year for all systemnetals. The glycol shall contain
corrosion inhibitors. Silicate based inhibitors shall not be used. The
solution shall be compatible with punp seals, other elenents of the system
and water treatnent chemicals used within the system

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinmensions
in the field and advise the Contracting O ficer of any di screpancy before
perform ng the work.

3.2 | NSTALLATI ON

For all preinsulated, prefabricated systens, obtain the services of a
trained representative of the pipe system manufacturer to instruct the
Contractor's work forces in the installation procedures to ensure that the
systemis installed in accordance with the manufacturer's published
instructions and the plans and specifications. The manufacturer's
representative shall be a person who regularly perfornms such duties for the
manuf acturer. Furnish the Contracting Oficer a list of names of personnel
trained and certified by the pipe system manufacturer in the installation
of this system Only personnel whose nanes appear on the list will be
allowed to install the system The list shall not be nore than 1 year old.

3.3 Pl PI NG SYSTEMS
3.3.1 Buried Insul ated Systens

Buried insul ated systens shall consist of carrier pipe, insulation, casing,
end seals, fittings and accessories as specified.

3.3.2 Buri ed Uni nsul ated Systens
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NOTE: Buried uninsul ated pi ping systens shall be
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used only where justified by a life cycle cost

anal ysis that includes the decreased initial cost of
the distribution system increased operating energy
cost due to the heat gain or heat loss in the piping
system | eakage and the cost of any increased
heating or cooling equi pnment capacity. Buried

uni nsul ated steel pipe nust have a protective
coating in all cases and cathodic protection where
required by soil conditions.
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Buri ed uni nsul ated systens shall consist of carrier pipe, fittings and
accessori es as specifi ed.

.4 VALVE MANHOLES AND PI PI NG EQUI PMENT I N VALVE MANHOLES

Val ve manhol es and pi pi ng and equi prent in val ve manhol es shall be
installed in accordance with Section 33 60 01 VALVES, PIPING AND EQU PMENT
I N VALVE MANHOLES.

.5 THRUST BLOCKS
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NOTE: Designer will indicate dinensions and
| ocations of required thrust blocks on the
drawi ngs. Blocks will be sized for specific

fittings and for allowable in situ soil pressures.
Thrust bl ocks shall be designed for the naxinumtest
pressure specified.
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Install thrust blocks at the |ocations shown or reconmended by the pipe
system manuf acturer. Thrust bl ocks may not be required on all systenms, and
the need for thrust blocks shall be as recommended by the system

manuf acturer. Thrust blocks, if necessary, shall be installed at al
changes in direction, changes in size, valves and term nal ends, such as

pl ugs, caps and tees. Thrust blocks shall be concrete having a conpressive
strength of not |less than 14 MPa 2000 psi after 28 days and shall be in
accordance with Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE.
Thrust bl ocks shall be placed between solid ground and the fitting to be
anchored. Unless otherwise indicated or directed, the base and the thrust
bearing sides of the thrust blocks shall be poured directly against

undi sturbed earth. The sides of the thrust blocks not subject to thrust
may be poured against forms. Thrust blocks shall be placed so that the
joints for all fittings will be accessible for repair wherever possible.

No pipe joint shall be enbedded in concrete unless the assenbly has
previously been hydrostatically tested. The thrust blocks shall provide
for transfer of thrusts and reactions w thout exceeding the allowable
stress of the concrete and shall be installed in accordance with pipe

manuf acturer's instructions. |In nmuck or peat, all thrusts shall be
resisted by piles or tie rods to solid foundations or by renoval of peat or
muck which shall be replaced with ballast of sufficient stability to resist
t hrusts.

. 6 | NSTALLATI ON OF PI Pl NG SYSTEMS
Install the piping systemfurnished in accordance with the piping system

manuf acturer's instructions. Piping shall be installed w thout springing
or forcing other than what has been calculated for cold spring. Pipe ends
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shal | have burrs renoved by reamnming and shall be installed to pernmit free
expansi on and contraction without damage to joints or hangers. Nonmetallic
pipe cut in the field shall be machined to fit couplings or joints and
shal|l be coated or treated to match standard factory coated ends. Copper
tubing shall not be installed in the same trench with ferrous piping
materials. Wen nonferrous netallic pipe (e.g., copper tubing) crosses any
ferrous piping material, a mininmumvertical separation of 300 nMml2 inches
shal | be maintai ned between pi pes. Connections between different types of
pi pe and accessories shall be made with transition fittings approved by the
manuf acturer of the piping system

.6.1 Pi tching of Horizontal Piping

Hori zontal piping shall be pitched at a grade of not less than 40 mMmin 1 m
1 inch in 20 feet toward the drain points unless otherw se indicated.

.6.2 Qpen Ends

Open ends of pipelines and equi prent shall be properly capped or plugged
during installation to keep dirt and other foreign matter out of the system

.6.3 Cutting Prefabricated Piping Sections

Where prefabricated pipe sections are field cut, new end seals simlar to
the factory applied end seal shall be provided and installed in accordance
with the manufacturer's instructions.

.6.4 Joints
.6.4.1 Wel ded Joints

Wl ded joi nts between sections of pipe and between pipe and fittings shal
be provi ded where specified or indicated.

.6.4.2 Thr eaded Joints

Threaded joints shall not be used bel owground. Joints shall be nmade tight
wi th pol ytetrafl uoroethyl ene tape applied to the male threads only. Not
nore than 3 threads shall show after the joint is nade up.

.6.4.3 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be the
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,
verni er or dial caliper, narrowland nmicroneter, 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 nmeasured 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.

.6.4.4 Brazed Joints
Brazed joints for copper pipe and fittings shall conformto CDA A4015.

Brazing alloys nelting above 593.3 degrees C 1100 degrees F shall be
utilized.
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3.6.4.5 Nonmetal lic Pipe Joints

Nonmetal lic pipe joints shall be installed in accordance with the witten
instructions of the manufacturer.

3.6.5 Expansi on Loops
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NOTE: In the design for expansion conpensation
strive to use L- and Z-bends in |lieu of expansion
| oops wherever possible.
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| f expansi on conpensation is needed, expansion |oops and expansi on bends
(Z- and L- type) shall be factory fabricated of casing, insulation, and
carrier piping identical to that furnished for straight runs. Expansion

| oops and bends shall be properly designed in accordance with the all owabl e
stress limts indicated in ASVME B31.1 for the type of pipe used. Expansion
| oops and bends shall be shipped to the jobsite in the maxi mum size
sections feasible to mininize the nunber of field joints. The expansion

| oops and bends casing and insul ati on where applicable, shall be suitably
sized to accompdate pipe novenent. Field joints shall be made in straight
runs of the expansion | oops and bends, and the nunber shall be kept to a

m ni num For steel pipe, cold springing shall not be allowed when sizing
the expansi on | oops and bends, but piping shall be cold sprung one-half the
cal cul at ed maxi mum operati onal expansion during field assenbly. Pipe
stress in expansion | oops and bends shall conformto the requirenents for
expansi on | oops specified in ASME B31. 1.

3.6.6 Anchor s

Anchor design shall be in accordance with the published data of the

manuf acturer and for prefabricated systens shall be factory fabricated by
the prefabricated system manufacturer. 1In all cases, the design shall be
such that water penetration, condensation, or vapor transm ssion will not
wet the insulation.

3.6.7 Field Casing C osures

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

NOTE: Whether or not to insulate the exposed
section of pipe and cover with a casing at the joint
bet ween the sections of the pipe nust be determ ned
by a life cycle cost analysis. Factors to consider

i ncl ude heat |oss/heat gain through the uninsul ated
section, cost to insulate and cover the uninsul ated
section, and the usage per year of the prefabricated
system Nornally the exposed section is insulated
and covered. The joint between the sections of pipe
nmust be protected from corrosion
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Field insulation and encasenent of joints shall be acconplished after the
vi sual and pressure tests specified are conpleted. Field insulation and
encasenent shall be in accordance with the manufacturer's witten
instructions. Thickness dinmensions of the insulation and casing materials
shall not be less than those of the adjoining prefabricated section.

Insul ating naterial shall be foaned in place pol yurethane. Care should be
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taken to ensure that field closures are nade under conditions of
tenmperature and cl eanliness required to produce a sound, continuous vapor
barrier. A standard pol yethyl ene heat shrink sleeve shall be installed
over the casing and shall have a 150 mr 6 inch mnimum overl ap at each end.

3.6.8 Under gr ound War ni ng Tape
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NOTE: Select the proper tape for the project. Tape
with netallic core is utilized for nonferrous pipe
systens to locate piping with pipe |ocation devices.
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Under ground war ni ng tape shall be buried above the piping during the trench
backfilling and shall be buried approximately 300 mml2 i nchesdeep. Tape
shall be [0.1 mr 0.004 inch thick polyethylene tape] [polyethylene tape
with netallic core]. Tape shall be 150 mr 6 i nches wi de and be printed
with repetitive caution warnings along its length. Tapes shall be yell ow
in color with black letters. Tape color and lettering shall not be

af fected by noisture or other substances contained in the backfill material.

3.6.9 Mar kers for Under ground Pi ping
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NOTE: Indicate the |location of the markers on the
drawi ngs for projects that require markers. Delete
t he paragraph if not needed in the project.
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Mar kers for underground piping shall be placed as indicated approxi mtely
600 mr 2 feet to the right of the distribution system and referenced to the
flow direction in the supply line. The marker shall be concrete 150 mr 6
inch square or round section [600] [900] my [2] [3] feet long. The top
edge of the marker shall have a minimunm 13 mr 1/2 inch chanfer all around.
The letters [CHW [LHW [DTW shall be inpressed or cast on the top of the
markers to indicate the type of systemthat is being identified. Each
letter shall be formed with a V-shaped groove and shall have a wi dth of
stroke at least 6 mMm 1/4 inch at the top and depth of 6 mr 1/4 inch. The
top of the marker shall protrude not nore than [25] [50] [75] [100] mr [1]
[2] [3] [4] inches above finished grade.

3.7 EARTHWORK
Eart hwork shall be performed in accordance with Section 31 00 00 EARTHWORK.

3.8 ELECTRI CAL WORK

El ectrical work shall be perforned in accordance with either Section
33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND or Section
33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

3.9 TESTI NG

Conduct tests before, during, and after installation of the system
Provide all instrunents, equipnment, facilities, and | abor required to
properly conduct the tests. Test pressure gauges for a specific test shal
have dials indicating not less than 1.5 tines nor nore than 2 tinmes the
test pressure. It is the Contractor's responsibility to make the pipe
system wor kabl e at no cost to the Governnent.
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3.

9.1 Metal l'ic Pipe Wlds
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NOTE: Where welding of piping is not required or
there are no prior experiences which nay warrant
radi ographi ¢ i nspection of the welded joints this
entire paragraph should be del et ed.
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An approved i ndependent testing firmor firnms regularly engaged in

radi ographic testing shall perform a radi ographic exami nation of the field
wel ds. The radi ographic testing shall be performed in accordance with
ASME B31.1. Al radiographs shall be reviewed and interpreted by a
Certified Level 111 Radiographer enployed by the testing firm Any welds
found to be unacceptabl e shall be renoved, rewel ded and radi ographically
reexam ned in accordance with the above criteria. Such repair and

reexam nation shall be acconplished at no cost to the Governnent.

.9.2 Carrier Pipe Ceaning and Testing

Distribution piping shall be tested as required before backfilling and with
all joints exposed. The area between joints may be backfill ed as necessary
to prevent pipe nmovenent.

.9.2.1 Cl eaning Carrier Pipe

Prior to testing, the interior of the carrier pipe shall be cleaned of
foreign materials by thorough flushing with clean water. Water shall be
circulated at a velocity between 2 and 3 mis (7 and 10 feet per second) for
a mnimmof 4 hours. |If required, tenporary and/or suppl enentary punps
shal |l be provided to ensure that required velocity is achieved. System
strainers shall be cleaned after the flushing operation is conplete.
Tenporary strainers shall be installed as required. After flushing, the
water shall remain in the piping systemfor testing of the system Al air
shal |l be renoved fromthe systemprior to starting the tests.

.9.2.2 Hydrostatic Pressure Cycling and Tests

Hydrostatic pressure cycling shall have 4 cycles. Each cycle shall consist
of a 10 minute period at 1000 kPa 150 psig followed by a 5 m nute period at
a pressure |less than 350 kPa 50 psig. The next cycle shall begin

i mediately followi ng the conpletion of the previous cycle. Pressure rise
and drop shall not exceed 690 kPa 100 psi per mnute. The pressure gauge
shall be located and the pressure nmeasured at the opposite end of the
system from where the pressure is applied. After conpletion of the
hydrostatic pressure cycling, the first hydrostatic pressure test shall be
performed. During the first hydrostatic pressure test, the systemshall be
proven tight at a pressure of 1.5 tines the working pressure up to 1000 kPa
150 psig. This pressure shall be held for a mninmumof 1 hour. The method
of pressurizing the systemshall be di sconnected fromthe system before
starting the 1 hour pressure holding period. |If the pressure cannot be
held for the specified |length of tinme, the cause of pressure |oss shall be
determ ned, corrected and the hydrostatic pressure cycling and first
hydrostatic pressure test shall be repeated until the systemcan hold the
required pressure for at least 1 hour. After successful conpletion of the
first hydrostatic pressure test, the water shall be drained out of the

pi ping system and the piping systemfilled with treated water as defined in
par agr aph TREATED WATER for the remmining tests and for pernanent operation
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of the system The hydrostatic pressure cycling and tests shall be
repeated after the systemhas been filled with treated water, using the
same test conditions and criteria.

.9.2.3 Qperational Test

Operational test shall be performed on the conpl ete systemor testable
portions thereof. The test shall be conducted with full design flows and
operating tenperatures in all runs of piping as if in service, to
denponstrate satisfactory function and operating effectiveness. The
operational test will have two cycles. Each cycle shall consist of a

6- hour period with treated water in the systemat the naxi num operating
tenmperature of [_ ] degrees C F and maxi mum flow rate, and a period of
at least 6-hours with no flow For dual tenperature systems, the first
cycle shall use the heating tenperature of [__ | ] degrees C F and the
second cycle the cooling tenperature of [ ] degrees C F of the designed
system Supply tenporary punps, piping connections, boilers, chillers and
the gauges required to circulate the water at the desired tenperatures and
flowrates. Water shall be circulated through supply lines and returned
through the return piping to denonstrate that the pressure drop is
conmpatible with the flow rate and size of pipe and to show that
obstructions do not exist in the piping system Any unusual indicated
pressure drop will be investigated and any obstructions renoved. Any |eaks
found shall be repaired. After any obstructions have been renoved and any
| eaks repaired, the operational test shall be repeated until successfully
passed.

.9.2.4 Fi nal Hydrostatic Test

After successful conpletion of the operational test, the systemshall be
pressurized to 1-1/2 tines the working pressure up to 1000 kPa 150 psig.
This pressure shall be held for a mninmumof 4 hours. Means of
pressurizing shall be disconnected prior to the start of the 4-hour
pressure holding period. |If the pressure cannot be held for the specified
l ength of time, the cause of the pressure | oss shall be deternined,
corrected, and all of the hydrostatic pressure cycling and tests repeated.

-- End of Section --
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