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Pi pe Sl eevi ng

RRI GATI ON AND DRI P SPRI NKLER HEADS

Fi xed Riser Irrigation Heads

.1 Stream Rotors, Full or Part Circle

2 Gear Rotor Irrigation Head, Full or Part Circle
3 I mpact Irrigation Head

4 Spray Irrigation Heads, Full or Part Circle

5 Adjustable Flood Bubbl er Head

6 Pressure Conpensating Fl ood Bubbl er Head

Pop-Up Irrigation Head

.1 Stream Rotor Irrigation Head, Full or Part Circle
2 Gear Rotor Irrigation Head, Full or Part Circle
3 I mpact Irrigation Head

.4 Spray Irrigation Head, Full or Part Circle

Bubbl er Irrigation Head

1  Adjustable Flood Bubbl er

.2 Pressure Conpensating Fl ood Bubbl er

Fi xed Drip Head

1 Mul ti-Port CQutlet Device

2 Single Qutlet Pressure Conpensating Emission Device
3 M crospray Device

4 I n-Li ne Tubi ng Device

Pop-Up Drip Head

VALVES
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1
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2.3 Manual Angle Control Valve, Manual G obe Control Valve

(204

6
6.
6
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I sol ati on Val ve

1 Bal | Val ves, Less than 75 nm 3 inches

.2 Gate Valves, 75 mm 3 inches and Larger
Control Val ves

.1 Pressure Regul ati ng Master Control Val ve

2 Renote Control Valve, Electrical

Qui ck Coupling Val ves
Hose Bi b
Drai n Val ves
.1 Manual
.2 Aut omati c
Backf| ow Preventers
.1 Reduced Pressure Type Backfl ow Preventers
2 Pressure Type Vacuum Br eaker
.3 At nrospheri ¢ Vacuum Br eaker

CCESSORI ES AND APPURTENANCES

Tappi ng Tee
Wat er Meter
Drip Head Accessories
.1 Strai ner
Ri ser Adapters
3 Tubi ng St akes
4 Bug Cap
5 Subt erranean Drip Box and Cover
6 Li ne Flushing Val ve
7 Val ve Boxes
Backfl ow Preventer Accessories
1 Pressure Gages
2 Wat er Hammer Arresters
3 Backf |l ow Prevent er Encl osure
4 Concrete Pads
Mbi st ure Sensi ng Device
.1 Automatic Rain Shut-Of Device
.2 Automatic Freeze Shut-Of Device
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3 Soi | Moisture Sensor Device

Ai r/ Vacuum Rel i ef

Wat er Booster Package

Punp

Mot or

Pi ping and Fittings

Gages

Butterfly Val ve

Check Val ves

Punp Control Panels

Fl ow Met er

UTOVATI C CONTROLLER [ ELECTRI CAL] [ SOLAR] [ BATTERY]
Control |l er Features

Control | er Encl osure
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Ai r/ Vacuum Rel i ef Val ve
lectrical Crcuits
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SECTION 32 84 24

| RRI GATI ON SPRI NKLER SYSTEMS
08/11

NOTE: This gui de specification covers the
requi renents for irrigation sprinkler systens.

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

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

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

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Sone paragraphs may need to be suppl enent ed
to neet project requirenents.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

PART 1 GENERAL

1.1 REFERENCES

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
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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.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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.

AVERI CAN PETROLEUM | NSTI TUTE ( API)
APl Std 598 (2009) Val ve Inspecting and Testing

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

ASHRAE 189.1 (2014) Standard for the Design of
H gh- Perfornance Green Buil di ngs Except
Low Ri se Residential Buildings

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

ASSE 1010 (2004) Performance Requirenents for Water
Hamer Arresters (ANSI approved 2004)

ASSE 1020 (2004; Errata 2004; Errata 2004)
Per f ormance Requi renments for Pressure
Vacuum Breaker Assenbly (ANSI Approved
2004)

ASSE Series 5000 (2015) Cross-Connection Control
Prof essional Qualification Standard

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C500 (2009) Metal -Seated Gate Val ves for Water
Supply Service

AWM C511 (2017) Reduced- Pressure Principle Backfl ow
Prevention Assenbly

AWM C651 (2014) Standard for Disinfecting Water
Mains

AWM C901 (2017) Pol yethyl ene (PE) Pressure Pipe and

Tubing, 3/4 In. (19mm) Through 3 In. (76
nm), for Water Service

AWM ML4 (2015) Manual : Recommended Practice for
Backfl ow Prevention and Cross-Connection
Control
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ASME

ASME

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME | NTERNATI ONAL ( ASMVE)

Bl. 2

B16. 15

B16. 18

B16. 22

B16. 3

B40. 100

(1983; Errata 1992; R 2017) Gages and
Gaging for Unified Inch Screw Threads

(2013) Cast Copper Alloy Threaded Fittings
Cl asses 125 and 250

(2018) Cast Copper Alloy Sol der Joint
Pressure Fittings

(2013) Standard for Wought Copper and
Copper Alloy Sol der Joint Pressure Fittings

(2016) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2013) Pressure Gauges and Gauge
Attachments

ASTM | NTERNATI ONAL (ASTM

A53/ A53M

B32

B43

B88

B88M

D1785

D2241

D2287

D2464

D2466

D2564

(2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(2008; R 2014) Standard Specification for
Sol der Met al

(2014) Standard Specification for Seanl ess
Red Brass Pipe, Standard Sizes

(2016) Standard Specification for Seaml ess
Copper Water Tube

(2018) Standard Specification for Seanl ess
Copper Water Tube (Metric)

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

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

(2012) Nonrigid Vinyl Chloride Polynmer and
Copol ymer Mol di ng and Extrusi on Conpounds

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

(2017) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

(2012) Standard Specification for Sol vent
Cenments for Poly(Vinyl Chloride) (PVQ

SECTI ON 32 84 24 Page 7



Pl astic Pi ping Systens

ASTM D2774 (2012) Underground Installation of
Ther nopl astic Pressure Piping

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

ASTM D3261 (2016) Standard Specification for Butt
Heat Fusion Pol yethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

ASTM F441/ F441M (2013; E 2013) Standard Specification for
Chl orinated Pol y(Vinyl Chloride) (CPVC
Pl astic Pi pe, Schedules 40 and 80

FOUNDATI ON FOR CROSS- CONNECTI ON' CONTROL AND HYDRAULI C RESEARCH
(FCCCHR)

FCCCHR Li st (continuously updated) List of Approved
Backf |l ow Prevention Assenblies

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

MBS SP- 80 (2013) Bronze Gate, d obe, Angle and Check
Valves
MBS SP- 85 (2011) Gray Iron dobe & Angle Val ves

FI anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 14 (2017b) Pl astics Piping System Conponents
and Rel ated Materials

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-51145 (Rev D; Notice 1; Notice 2; Notice 3)
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Fl ux, Sol dering, Non-El ectronic, Paste and
Liquid
UNDERWRI TERS LABORATORI ES (UL)
UL 651 (2011; Reprint Nov 2018) UL Standard for
Saf ety Schedul e 40, 80, Type EB and A
Rigid PVC Conduit and Fittings

.2 RELATED REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use only when using water punps.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk *

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, [and Secti on
26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS,] applies to this
section, with additions and nodifications specified herein.

.3 SYSTEM DESCRI PTI ON

This systemis designed with a water pressure nminimmof [__ ] kPa pounds
per square inch (psi) maximmof [ ] kPa psi at connection to main
[meter] [building] [backflow prevention device] and [ ] kPa psi at the
| ast head in each zone.[ Provide a system pressure cal cul ati ons and
irrigation requirements of the area.] |If pressure falls above or bel ow

i ndi cated val ues, Contractor shall notify Contracting O ficer. For
Irrigation Sprinkler System indicate the follow ng:

a. Head, piping, valve, [controller], [sensor] layout. Provide separate
hydrozones for plant materials with different water requirements.

b. Pipe, valve, backflow preventer, and controller

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use the following in freeze-thaw cli nates
only.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

c. Invert elevations. |Indicate obstructions interfering with operation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: At the text below, if source of water supply
is fromstation water systemthrough a service line
and water neter, deternine amount of water required
for station irrigation systemfrom static pressure
at point of connection of station nmain. These
factors are essential in designing for system
pressure. |In nmany cases, water supply is adequate
for short durations only. Provide adequate val ves
for each zone to irrigate an area effectively.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

d. Water source equi pnent, including existing mains, piping, valves and
meters.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: At the text below, the system pressure and
irrigation requirenents of the area are determ ned

SECTI ON 32 84 24 Page 9



1.

fromwater supply, static pressure, soil, plants,
freezing conditions, elevation changes, and w nd
direction and velocity.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

e. System and supply pressures.

f. Indicate wiring diagram between existing power source and
control I er/water punp.

g. Nunmber and extent of control valve circuits.
h. Provide details of all irrigation conponents and accessori es.

4 SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control

SECTION 32 84 24 Page 10



approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPORTING. Subnmit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Delete the follow ng except in Design/Build
projects.

*% *% *% *% *% *% *% *% *% *% *% *%%

Irrigation Sprinkler System
Drawi ngs including irrigation | egend prepared by a |licensed,
regi stered or certified Landscape Architect or Irrigation
Specialist.
SD- 03 Product Data
Pi ping Materials, tubing, and fittings
Val ves and Accessories
Spri nkl er Heads
Backfl ow Preventers
Aut omatic Controller
Control | er Enclosure
Sol vent Cenent
Control Wring
Drip Irrigation Equi pment and ccessories
Water Hanmer Arresters
Water Meter
Rai n Shut-Of Device
Freeze Shut-Of Device
Soi | Misture Sensor
Tappi ng Tee
Val ve Boxes and Lids
Drip Head Accessories

SD- 05 Design Data

SECTION 32 84 24 Page 11



NOTE: |If source of water supply is fromstation

wat er systemthrough a service |line and water neter
det ermi ne amount of water required for station
irrigation systemfromstatic pressure at point of
connection of station main. These factors are
essential in designing for systempressure. |n many
cases, water supply is adequate for short durations
only. Provide adequate val ves for each zone to
irrigate an area effectively.

kkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkkhkhkhhhkhkrkkxkx

NOTE: The system pressure and irrigation

requi renents of the area are deternined from water
supply, static pressure, soil, plants, freezing
conditions, elevation changes, and wi nd direction
and vel ocity.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

System Pressure Cal cul ations
Irrigation Requirements
SD-06 Test Reports
Val ves, and Accessories Tests
Backf | ow Preventers
Pressure Test
Operation Test
I ncluding verification of sprinkler head |ayout
Submit record of pressure tests conducted on recordi ng gage.
SD-07 Certificates
Backf | ow Preventers
ASSE Series 5000, Submit a certificate of Full Approval or a
current Certificate of Approval from FCCCHR List for size, and
make of backfl ow preventer being provided for this project. A
Certificate of Provisional Approval will not be acceptable.
SD- 08 Manufacturer's Instructions
Aut omatic Controller
Spri nkl er Heads
Pi ping Materials
Tubing and fittings.
Backf | ow Preventers

Valves

SECTION 32 84 24 Page 12



1.

1.

Sol vent Cenent
Control Wring
Drip Irrigation and accessories
Water Hammer Arresters
Water Meter
Rai n Shut-Of f Device
Freeze Shut-Of Device
Soi | Mbi sture Sensor
Submit nounting details for automatic controllers.

SD- 10 Operation and Mii ntenance Data

Piping Materials and Fittings, Data Package 2; C[, | 11

Sprinkl er Heads and Accessories, Data Package 2; ([,

Backfl ow Preventers, Data Package 2; ¢, [___ 11
Val ves, Data Package 2; C[, [____ 1]
Automatic Controller, Data Package 2; ¢, [___ 1]

Drip Irrigation and Accessories, Data Package 2; ([,

Water Hammer Arresters, Data Package 2; C[, [__ 1]
Water Meter, Data Package 2; C[, [___ 1]

Rain Shut-COf Device, Data Package 2; ¢, [____ 1]
Freeze Shut-COf Device, Data Package 2; ¢, [____ 1]
Soi |l Moisture Sensor, Data Package 2; C[, [___ 112

Submit operation and mai ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA. Incl ude troubl eshooting
procedures with respect to valve and controller problens.

SD-11 C oseout Submittals
Controller Charts
5 DELI VERY, STORAGE, AND HANDLI NG

5.1 Delivery

Deliver materials in original rolls, packages, cartons, and containers wth
the nane of manufacturer, brand, and nodel. Inspect nmaterials delivered to

the site for damage.
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1.5.2 Storage

Store materials on site in enclosures or under protective covering. Store

[plastic piping and] rubber gaskets under cover out of direct sunlight. Do
not store materials directly on ground. Keep inside of pipes and fittings

free fromdirt and debris.

1.5.3 Handling

Handl e and carry pipe, fittings, valves, and accessories in such a manner
as to ensure delivery to trench in sound undamaged condition. Do not drag

pipe.
1.6 EXTRA STOCK

a. [2] [ ] additional sprinkler heads (nozzles, bodies, screens,
pressure conpensating devices) of each size and type;

[ b. [2] [____] valve keys for operating manual val ves;
] c. [2] [____] wenches for renoving and installing each type of head;
[ d. [2] [____ ] quick coupler keys and hose swi vel s;
] e. [4] [___] irrigation controller housing keys.
f. [4] [____ ] irrigation controller enclosure keys; and
g. [2] [___] hand-held renptes conpatible with controller system

1.7 QUALI TY ASSURANCE

1.7.1 Requi red Test
Subnmit tests signed by an authorized official of a testing | aboratory of
sprinkl er head, valve, automatic controller, enitter heads, vacuum breaker
backfl ow preventer, and water hammer arrester

PART 2 PRODUCTS

2.1 Pl PI NG MATERI ALS

NOTE: Select material with copper, brass, steel
PVC, and PE, according to project requirements.
Verify soil and water conditions on site, use copper
or plastic pipe where corrosion probl ens exist.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.1.1 Copper Tubing and Associated Fittings
2.1.1.1 Tubing
ASTM B88IVASTM B88, Type K

2.1.1.2 Fittings

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Sn 95 and Sn 94 are alloy grades with 95 and
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94 percent tin base alloy. Both grades conposed of
0. 10 percent |ead intended for potable water
systens. A maxi mum of 0.20 percent lead in alloy is
suitable for drinking. Type I flux is used for
tin-lead solders for joining netal except al um num

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASME B16. 22 and ASME B16. 18, solder joint. Solder, ASTM B32 alloy G ade
Sn95 or Sn94. Flux, CID A-A-51145, Type I.

2.1.2 Red Brass Pipe and Associated Fittings
2.1.2.1 Pipe
ASTM B43, regul ar.
2.1.2.2 Fittings
ASME B16. 15, C ass 250, cast bronze threaded.
2.1.3 Gal vani zed Steel Pipe and Associated Fittings

2.1.3.1 Pipe

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Schedule 40 is standard wei ght pipe. Use of
pipe is linmted to fixed shrub head risers and
reduced pressure type backfl ow preventers.

*% *% *% *% *% *% *% *% *% *% *% *%%

ASTM A53/ A53N, Schedul e 40.

2.1.3.2 Fittings

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Class 150 is pressure tenperature rating of
1034 kPa at 177 degrees C 150 psi at 350 degrees F.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

ASME B16. 3, C ass 150.

2.1. 4 Pol yvi nyl Chloride (PVC) Pipe, Fittings and Sol vent Cenent

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: PVC pi pe nay be used where frost line is less
than 300 nm 12 i nches deep.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NSF/ ANSI 14, seal of approval for potable water.

2.1.4.1 Pipe

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: ASTM D1785, PVC 1120, Schedule 40 is Type I,
Grade 1 with 13.8 MPa 2.000 psi hydrostatic design
stress, and wall thickness of Schedule 40. ASTM
D1785, PVC 1120, Schedule 80 is Type |, Grade 2 with
13.8 MPa 2.000 psi hydrostatic design stress, and
wal | thickness of Schedule 80. ASTM D2241, PVC
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1120, SDR 21 is Type I, Grade 1 with 13.8 MPa 2,000
psi hydrostatic design stress, and standard
di nension ratio of 21.

kkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhhhkkkkkkkkkkkhkhkhkhhkhkkkkkkxkx

*kkkkk

ASTM D1785, PVC 1120 Schedul e [40] [80]; or ASTM D2241, PVC 1120 SDR 21
[Cass 315][C ass 200].[ Provide integral |avender-color pipe for
non- potabl e use.][ Provide ultra-violet resistant piping for on-grade use.]

2.1.4.2 Fittings

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: At the text bel ow, use Schedule 40 PVC

fittings when solvent welded. Do not use threaded
Schedul e 40 pi pe.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhhkkkkk kkkkkkkkkkkkkkkkkk

*kkkkkkkkkkk

a. Solvent Wl ded Socket Type: ASTM D2466, Schedule 40.[ Provide
| avender-colored fittings.][ Provide ultra-violet resistant fittings.]

b. Threaded Type: ASTM D2464, Schedule 80.[ Provide |avender-col ored
fittings.][ Provide ultra-violet resistant fittings.]

2.1.4.3 Sol vent Cenent

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Use for unthreaded PVC pipe and fittings.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkk
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ASTM D2564.
2.1.5 Pol yet hyl ene (PE) Plastic Piping
2.1.5.1 Pipe

AWM C901, outside diameter (od) base with dinension ratio (DR) of 9.3 to
provi de 1034 kPa 150 psi m ni num pressure rating.

2.1.5.2 Fittings
ASTM D3261, DR of 9. 3.

2.1.6 Dielectric Fittings

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Provide dielectric fittings between copper
and ferrous netal piping naterials.

*% *% *% *% *% *% *% *% *% *% *% *%

*%%

ASTM F441/ F441N, Schedul e 80, CPVC threaded pipe nipples, 100 mm 4 inch
length.

2.1.7 Drip Irrigation Tubing

ASTM D2287, maxi muminside diameter (id) of [3] [6] [10] [13] [19] [25.40]
mm[1/8] [1/4] [3/8] [1/2] [3/4] [one] inch, vinyl plastic extruded from
non-rigid chloride, integrally al gae-resistant, honogeneous throughout,
snoot h inside and outside, free fromforeign materials, cracks, serrations,
blisters and other effects. Provide [slip] [barbed] [conpression] fittings.
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2.1.8 Pi pe Sl eevi ng

a. Provide [PVC] [cast iron] | ] piping two times the dianeter of main
or lateral piping.

b. Provide grey PVC electrical conduit sized according to nunber of
control wires. Mninmumb50 nm2 inch size

2.2 | RRI GATI ON AND DRI P SPRI NKLER HEADS

[ Provide | avender-col ored body, nozzle, and/or cap indicator for non-potable
use.

]2.2.1 Fi xed Riser Irrigation Heads
2.2.1.1 Stream Rotors, Full or Part Circle

Sprinkl er body, nozzle, and screen constructed of heavy-duty, ultra-violet
resistant plastic. Heavy duty, stainless steel internal construction with
plastic body.[ Provide check val ve bel ow each sprinkler body on riser.]

2.2.1.2 Gear Rotor Irrigation Head, Full or Part Circle

Singl e-stream water |ubricated, gear drive type capable of covering [
mmfeet radius [ ] kPa psi with distribution rate of [__ ] L/s gpm
Part circle sprinkler with an adjustable arc coverage of 0.52 to 6.28 rad
30 to 360 degrees. Stainless steel internal construction with plastic
body, with nmatched precipitation rate nozzles in standard /low flat angle
trajectories, filter screen, reducible watering radius, and choice of
[ ] nozzl es.

2.2.1.3 I npact Irrigation Head

Capabl e of covering [ ] mmfeet radius at | ] kPa psi with a
distribution rate of [ ] L/'s gpm and [___ ] V pop-up. Provide one or
two nozzles to distribute water, an inlet strainer to prevent debris from
cl oggi ng nozzl es, and non-corrosive [brass] [plastic] head and stainless
steel assenblies. Seal bearing assenbly from abrasives. Provide entire
assenbly including strainer renpvable fromtop of case w thout disturbing
case installation. Provide plastic housing.

2.2.1.4 Spray Irrigation Heads, Full or Part Circle

Capabl e of covering [__ | ] mmfeet radius at | ] kPa psi with a

di scharge rate of [__ ] L/'s gpm  Sprinkler body, nozzle, and screen
constructed of heavy-duty, ultra-violet resistant plastic. WMatched
precipitation rate [plastic] [brass] nozzle with an adjustable screw
capabl e of regulating the radius and the flow. Capable of housing under
the nozzle; protective, non-clogging filter screen and/or pressure
compensating devices. Screen used in conjunction with the adjusting screw
fromregulating.[ Provide check valve bel ow each sprinkler body on riser.]

2.2.1.5 Adj ust abl e Fl ood Bubbl er Head

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: A water outlet that does not spray water but
permits water to bubble and flow to the surrounding
plants.
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Capabl e of providing a discharge rate of [__ ] L/s at kPa [__ ] gpm at
psi, operating over a pressure range of 69 to 414 kPa 10 to 60 psi
Constructed of durable ultra-violet resistant plastic with a plastic inlet
filter screen to protect the nozzle against clogging, and a stainless stee
adj ustabl e screw, capabl e of shutting off the bubbler and regul ating the
flow.

2.2.1.6 Pressure Conpensating Fl ood Bubbl er Head

Capabl e of providing a consistent discharge rate of [ ] L/'s at kPa
[ ] gpmat [ ] psi. Plastic inlet filter screen bubbler assenbly
to protect the nozzle against clogging. Permanently assenbl ed design
constructed of durable, ultra-violet resistant plastic with a integral
rubber flow washer for regulating the discharge rate at an operating
pressure range of 138 to 621 kPa 20 to 90 psi

2.2.2 Pop-Up Irrigation Head

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Pop-up heads lay flush with the housing, then
pop up when the water pressure is activated in
system.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.2.2.1 Stream Rotor Irrigation Head, Full or Part Circle

Sprinkl er body, nozzle, and screen constructed of heavy-duty, ultra-violet
resistant plastic. Heavy duty, stainless steel internal construction with
pl astic body. Pop-up height of [75] [100] [150] [300] mm[3] [4] [6] [12]
inches as neasured fromtop of cap at nornmal installation to mniddle of
nozzle orifice.[ Provide check valve in head.]

2.2.2.2 Gear Rotor Irrigation Head, Full or Part Crcle

Sprinkl er body, nozzle, and screen constructed of heavy-duty, ultra-violet
resistant plastic. Heavy duty, stainless steel internal construction with
pl astic body and match precipitation rates for standard |l ow or flat angle
trajectories. Single-stream water |ubricated, gear drive type capable of
covering [ ] mmfeet radius [ ] kPa psi with distribution rate of
[ ] L/'s gpm Part circle sprinkler with an adjustable arc coverage of
0.52 to 6.28 rad 30 to 360 degrees. Pop-up height of [75] [100] [150]
[300] mm[3] [4] [6] [12] inches as neasured fromtop of cap at norma
installation to nmiddle of nozzle orifice. Provide w per seal that
positively seals against nozzle flange to keep debris out of rotor and

cl eans debris frompop-up steamas it retracts.[ Provide check valve in
head.]

2.2.2.3 I npact Irrigation Head

Capabl e of covering [__ | ] mmfeet radius at | ] kPa psi with a
distribution rate of [ ] L/'s gpm Provide one or two nozzles to
distribute water, an inlet strainer to prevent debris from cl oggi ng

nozzl es, and non-corrosive [brass] [plastic] head and stainless stee
assenblies. Seal bearing assenbly from abrasives. Provide entire assenbly
i ncluding strainer renmovable fromtop of case w thout disturbing case
installation. Provide plastic housing. Pop-up height of [75] [100] [ 150]
[300] mm[3] [4] [6] [12] inches as neasured fromtop of cap at norma
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2.

2.

[

installation to mddle of nozzle orifice.

.2.2.4 Spray lrrigation Head, Full or Part Circle

Capabl e of covering [ ] mmfeet radius at | ] kPa psi with a

di scharge rate of [ ] L/'s gpm  Sprinkler body, nozzle, and screen
constructed of heavy-duty, ultra-violet resistant plastic with w per seal
[Brass] [Plastic] nozzle with matched precipitation rate and an adjustabl e
screw capabl e of regulating the radius and flow. Capable of housing under
the nozzle; protective, non-clogging filter screen and/or pressure
conpensating devices. Screen used in conjunction with the adjusting screw
fromregul ating. Pop-up height of [75] [100] [150] [300] nm[3] [4] [6]
[12] inches as neasured fromthe top of cap at normal installation to

m ddl e of nozzle orifice.[ Provide check valve bel ow each sprinkl er body
on riser.]

. 2.3 Bubbl er Irrigation Head

.2.3.1 Adj ust abl e FI ood Bubbl er

Capabl e of providing a discharge rate of [__ ] L/s at kPa [__ ] gpm psi
operating over a pressure range of 69 to 414 kPa 10 to 60 psi. Construct
of durable ultra-violet resistant plastic with a plastic inlet filter
screen to protect the nozzle against clogging, and a stainless stee

adj usting screw, capable of shutting off the bubbler and regul ating the
flow. Pop-up height of [75] [100] [150] [300] mm [3] [4] [6] [12] inches
as nmeasured fromtop of cap at normal installation to mddle of nozzle
orifice.

.2.3.2 Pressure Conpensati ng Fl ood Bubbl er

Capabl e of providing a consistent discharge rate of [___ ] L/s at kPa
[ ] gpmat psi. Plastic inlet filter screen bubbler assenbly to
protect the nozzle against clogging. Permanently assenbl ed design
constructed of durable, ultra-violet resistant plastic with an integra
rubber fl ow washer for regulating the discharge rate at an operating
pressure range of 138 to 621 kPa 20 to 90 psi. Pop-up height of [75] [100]
[150] [300] mm [3] [4] [6] [12] inches as neasured fromtop of cap at
normal installation to niddl e of nozzle orifice.

2.4 Fi xed Drip Head

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Drip head is an outlet device that permts
water to drip or trickle fromsmall tubings. Drip
irrigation is frequent, slow application of water to
specific root zone area of plants. The goal is to
provi de a constant |evel of subsurface noisture to
the root ball for nost favorable grow h.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

2.4.1 Multi-Port Qutlet Device

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose one of the follow ng options

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Multi-outlet, pressure conpensating enmitter manifold that is ultra-violet
resistant, algae, and heat resistant, non-corrosive PVC material for above
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Il

or below grade installation. |Integral 75 microneters 200 nesh fabric
screen that can be serviced fromthe top of the unit by unscrewing the top
cap. [Six] [eight] [twelve] [___ ], [top] [bottom nmounted outlet ports
that will accept [3] [6] mm[1/8] [1/4] inch vinyl tubing. The [six]
[eight] [twelve] [__ ] ports can be accessed through the top of the unit
by unscrewing the Iid fromthe base. Each outlet port accepts a pressure
conpensating emtter controlling the flowfrom1.89 to 90.84 0.5 to 24.0 gph
per outlet. Operating range of unit is 103 to 345 kPa with 13 nm 15 to 50
psi with 1/2 inch femal e national pipe thread (FNPT) inlet.

Mul ti-outlet, pressure-conpensating enitter constructed of a ultra-violet
resi stant al gae and heat resistant, non-corrosive PVC material.

Di aphragnifl ap constructed of a silicone elastoner material.
Pressure-conpensated enmitter with each outlet delivers a nominal flow of
[1.89] [3.79] [7.57] L/h [0.5] [1.0] [2.0] gph at 103 to 345 kPa 15 to 50
psi. [Three] [four] [six] [___ ] barbed outlet unit that will accept [3]
[6] mMm [1/8] [3/4] inch vinyl tubing with continuous "self flushing"
emtter feature.

12.2.4.2 Single Qutlet Pressure Conpensating Emi ssion Device

2.

[ Pressure conpensated] emitter body constructed of ultra-violet, algae,
heat resistant and chenical resistant, non-corrosive PVC material.

Di aphragm constructed of a silicone elastoner material. Capable of
delivering a nomnal flowrate of [1.89] [3.79] [7.57] [__ ] L/h [0.5]
[1.0] [2.0] [___ ] gph at a pressure range of 103 to 345 kPa 15 to 50 psi.
[A self piercing inlet barb type 13 nm1/2 inch femal e national pipe thread
(FNPT) inlet mounted onto a 13 nm 1/2 inch male national pipe thread (MPT)
riser.] Barbed emtter outlet configuration that will accept [3] [6] mm
[1/8] [1/4] inch vinyl tubing.

.2.4.3 M crospray Device

Capabl e of covering [0 to 4500] [__ ] Mm [0 to 15] | ] feet radius at
[ ] kPa psi with a discharge rate of [ ] L/h gph with overall
pop-up height of [100] [150] [300] [__ ] nm[4] [6] [12] [___ ] inches.
Sprinkl er body, nozzle, and screen constructed of heavy-duty, ultra-violet
resistant plastic with wi per seal on sprinkler. Matched precipitation rate
[brass] [plastic] nozzle with an adjustable screw capable of regulating the
radi us and flow and capabl e of housi ng under the nozzle; protective,
non-clogging filter screens and/or pressure conpensating devices. Screen
used in conjunction with the adjusting screw for regulating. Munt with 13
mm 1/ 2 inch fermal e national pipe thread (FNPT) adapter [poly flex riser
stake].

.2.4.4 I n-Li ne Tubi ng Device

Factory installed, heavy-walled flexible polyethylene (PE) tubing, pressure
conpensating, self-cleaning emtters at spacings of [300] [450] [600]
[ ] mm[12] [18] [24] [36] [___ ] inches. Emitter flow of [1.89]
[3.79] [7.57) [___ ] L/h [0.5] [1.0] [2.0] [___ ] gph with inlet pressure
of [ ] kPa psi. Tubing diameter of [13] [19] nm[1/2] [3/4] inch.

2.5 Pop-Up Drip Head

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Drip head is an outlet device that permts
water to drip or trickle fromsmall tubings. Drip
irrigation is frequent, slow application of water to
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[

specific root zone area of plants. The goal is to
provide a constant |evel of subsurface noisture to
the root ball of plant for nost favorable grow h.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Capabl e of covering O to 4500 mnmm O to 15 feet radius at [__
with a discharge rate of [ ] L/h gph with overall pop-up height of

[100] [2150] [300] mm[4] [6] [12] inches. Sprinkler body, steam nozzle,
and screen constructed of heavy-duty, ultra-violet resistant plastic with
wi per seal on sprinkler. Provide a heavy-duty, stainless steel retract
spring for positive pop-down and a ratcheting system for easy alignnment of
the pattern. Matched precipitation rate [brass] [plastic] nozzle with an
adj usting screw capable of regulating the radius and fl ow and capabl e
housi ng under the nozzle; protective, non-clogging filter screens and/or
pressure conpensating devices. Screen used in conjunction with the
adjusting screw for regulating. A side and bottom 12.70 mm 1/2 inch feral e
national pipe thread (FNPT) inlet for the [150] [300] mm[6] [12] inch
nmodel . Mount with 12.70 nm 1/2 inch femal e national pipe thread (FNPT)
adapter [poly flex riser stake].

3 VALVES

Provi de | avender-col ored assenbly for non-potabl e use.

1]2.3.1 | sol ation Val ve

2.

2.

2.

2.

3.1.1 Bal | Valves, Less than 75 nm 3 inches

APl Std 598, [brass] [plastic] body, [threaded] [sol dered] ends.

3.1.2 Gate Valves, 75 mm 3 inches and Larger

AWM C500, bottom wedgi ng doubl e discs, parallel seats, non-rising stens,
open by countercl ockwi se turning. Provide flanged end connections. Provide
bronze interior construction of valves including stemcontaining a naximm
2 percent alum num and nmaxi mum 16 percent zinc.

3.2 Control Val ves

3.2.1 Pressure Regul ating Master Control Valve

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Master valve autonatically reduces a higher
inlet pressure to a constant | ower pressure
regardl ess of supply fluctuations

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Automat i ¢ nmechanical self-cleaning, self-purging control system having an
adj ustabl e pressure setting operated by a solenoid on alternating current
(ac) with [0.70] [___ ] anperes at [18] [24] volts. [Direct current (dc)
latching with [ ] anperes at [__ ] volts.] Valve shall close slowy
and be free of chatter in each diaphragmposition. Provide a manual flow
stemto adjust closing speed and internal flushing. Provide an adjusting
screw for setting pressure and schrader valve for nonitoring pressure.
Provide [one] [two] inlet tappings capable of being installed as a straight
pattern valve. Provide heavy duty [cast iron] [brass] [plastic] val ve body
with brass seat that is renmovabl e and serviceable fromtop w thout renoving
val ve body from system Maxi num wor ki ng pressure of valve is 1034 kPa 150
psi and pilot range from69 to 862 kPa 10 to 125 psi.
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2.3.2.2 Renote Control Valve, Electrical

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: An activated open and shut-off device for
controlling water flow to sprinkler branch |ine.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Sol enoi d actuated [globe] [angle] valves of 20 to 75 M 3/4 to 3 inch size,
[alternating current (ac), 60/50 cycle [ ] anps in rush current and
[ ] anps holding current.] [Direct current (dc) latching with [__ ]
anperes at [_ ] volts.] Provide [brass] [plastic] val ve housing
suitable for service at 1034 kPa 150 psi operating pressure.[ Provide
pressure regul ati ng nodul e capabl e of regul ating outlet pressure between
103 to 172 kPa 15 to 25 psi (plus or nminus) 34 kPa 5 psi and adjustabl e
screw for setting pressure schrader valve connection for nonitoring
pressure.]

2.3.2.3 Manual Angle Control Valve, Manual G obe Control Valve
Less than 65 nm 2 1/2 inch MSS SP-80, type 3, dass 150 [threaded]
[sol dered] ends. [Angle] [globe] valve 65 M 2 1/2 inch and | arger
MBS SP-85, Type Il, Cass 250 [threaded] [flanged] ends.

2.3.3 Qui ck Coupling Val ves

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: A device that pernits quick coupling and
uncoupling of valves. It is an effective nethod of
keepi ng sprinkler out of the way when not in use,
elimnating the possibility of damage, injury or
theft.
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Two piece unit consisting of a coupler water seal valve assenbly and a
renovabl e upper body to all ow spring and key track to be serviced wthout
shutout of main. Provide brass parts. Provide [yellow] [lavender] [vinyl]
[rubber] lockable lids with springs for positive closure on key renoval .

2.3.4 Hose Bi b

One piece consisting of all brass construction with full flow [13] [19]
[25.40] mm[1/2] [3/4] [one] inch hose connection outlet and [with attached
handl e] [renovabl e key handl e] with gaskets and washers.

2.3.5 Drain Val ves

[2.3.5.1 Manual

MBS SP-80, Type 3, Cass 150 [threaded] [soldered] ends for sizes |ess than
65 nm 2 1/2 inches. MSS SP-85, Type II, Cass 250 [threaded] [flanged]
ends for sizes 65 nm2 1/2 inches and | arger.

I 2.3.5.2 Automatic

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete automatic drains for warmclimate
areas. This saves water to prevent draining 50 to
100 mM 2 to 4 inch dianeter lines during irrigation
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cycles and avoid continuously saturated soil at
drain joints. Automatic drains are necessary for
cold climate areas to prevent freeze damage to
sprinklers and pipes.

*% *% *% *% *% *% *% *% *% *% *% *%%

Brass, spring | oaded ball drip type, 1034 kPa 150 pounds and threaded ends,
designed to close at 1.83 m6 foot pressure head with positive seal at 21
kPa 3 psi pressure or greater and be open to drain at |less than 21 kPa 3 ps
pressure.

12.3.6 Backfl ow Preventers

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: The purpose of a backflow preventer is to
keep contani nated water fromflow ng back into a
pot abl e water distribution system when sone
abnormality in system causes pressure to be
tenporarily higher in contani nated part of system
than in potable water piping.
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[2.3.6.1 Reduced Pressure Type Backfl ow Preventers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The purpose of reduced pressure type backfl ow
preventer is to prevent either back siphonage or
back pressure from causing a reverse flow and
subsequent contam nati on of potable water supply.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Delete this requirenent when systemis
connected to non-potable water supply system or
when sewage is injected into sprinkler system Wen
ef fluent punps are down, add a fresh water
connection with a reduced pressure backfl ow

preventer.
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AWM C511. Provide backfl ow preventers conplete with 1034 kPa 150 psi
rated flanged [cast iron], [bronze] [brass] nounted [gate] [ball] valve
[and strainer], [304] [__ ] stainless steel or bronze, internal parts.
Total pressure drop through conplete assenbly shall be a maxi num of 69 kPa
10 psi at rated flow Listing of particular make, nodel/design, and size
in FCCCHR List will be acceptable as required proof for testing and
certification.

a. Piping Assenbly: [Red brass pipe and fittings] [Gal vanized steel pipe
and fittings].

b. Strainers: Bronze or brass construction with gasket caps. Equip units
with 75 microneters No. 200 nesh stainless steel screen el ements.

I 2.3.6.2 Pressure Type Vacuum Breaker

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Vacuum breakers are designed to prevent back
si phonage only, and are not effective agai nst

SECTION 32 84 24 Page 23



backfl ow due to back pressure. A vacuum breaker is
adequate when it is |ocated aboveground hi gher than
hi ghest irrigation head and its elevation is above
areas which nay be fl ooded.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASSE 1020 [bronze] [brass] construction, with one or two check val ves,
vacuumrelief, inlet and di scharge shut-offs valves, and field test cocks,
and with vacuumrelief opening of greater dianeter than unit.

I 2.3.6.3 At nospheri ¢ Vacuum Br eaker

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: At nospheric Vacuum breakers are designed to
prevent back siphonage only, and are not effective
agai nst backfl ow due to back pressure. A

at nospheri c vacuum breaker is adequate when it is
| ocat ed aboveground hi gher than highest irrigation
head and its elevation is above areas which nmay be
fl ooded. Locate atnospheric vacuum breaker
downstream of the control valve.
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AWM ML4, vacuumrelief, inlet and di scharge openings, and with vacuum
relief opening of greater dianeter than unit.

]2.4  ACCESSORI ES AND APPURTENANCES
2.4.1 Tappi ng Tee
Bronze flat, double strap, w th neoprene gasket or "O'-ring seal

2.4.2 Wat er Meter

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: ASHRAE 189.1 — 2014 requires a water neter
with renmote conmunication capabilities. Select the
first bracketed option if total irrigated |andscape
area with controllers exceeds 2322.5 square neters
25,000 square feet.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Provide a subnmeter in accordance with ASHRAE 189.1. ][Meter to include

roll sealed register, magnetic drive, straight reading (odoneter shal
indicate in liters gallons, large nunerals, glass lens for legibility,) |ow
flow indicator to detect |eaks, tanper proof seal pin to detect theft;
sturdy durable, corrosion resistant nmain case, electrical grounding
continuity; nutating disc neasuring chanber with nmini num head | oss.

2.4.3 Drip Head Accessories
2.4.3.1 Strainer

Provide strainer at inlet to each drip control valve assenbly. Provide

pol yester fabric screen attached to a PVC frane having the equival ent of
[56] [75] [___ ] mcronmeters [150] [200] [ ] mesh filtration capacity.
Conpact "Y" body and cap configuration. Incorporate flush valves within
strainer to clean screen without disassenbling unit.
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.4.3.2 Ri ser Adapters

PVC material, [threaded] [barbed] [soldered] to attached drip heads to
tubing, pop-up irrigation body, or rigid piping and tubing to rigid piping.

.4.3.3 Tubi ng St akes

Pl astic, plastic coated steel, or other non-corrosive strong material to
secure tubing

.4.3. 4 Bug Cap

Provi de check valves at end of each emtter outlet distribution |ine.
Val ves shall permit free flow of water with mininumrestriction; prevent
back siphoning, entry of insects, and contamination into outlet ports.

.4.3.5 Subt erranean Drip Box and Cover

Construct of ultra-violet resistant PVC. Two slots in bottom of box to
allow for installation of distribution tubing onto the em ssion devi ce.

.4.3.6 Li ne Flushing Val ve

Construct of PVC with maximumflow rate of 0.95 L/s 15 gpmw th m ni num
flushing water volune of 3.79 liters one gallon at a mninmum 28 kPa 4 ps
to a maxi num 172 kPa 25 psi at a point of discharge.

.4.3.7 Val ve Boxes

[Cast-iron] [precast concrete [manufactured in accordance with Section
03 42 13.00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE
CONSTRUCTI ON]] [plastic] valve box for each isolation valve, control valve
[qui ck coupling valve] [and] [drain valve]. Provide box sizes that are
sui tabl e and adjustable for val ve used.

a. Cast the word "I RRI GATI ON' on cover

b. Stencil, engrave, or brand controller and val ve sequence on renote
control valve cover. Letters mininum 10 mm 4 inches height.

4.4 Backf | ow Preventer Accessories

.4.4.1 Pressure Gages

ASME B40. 100, single style pressure gage for water with 113 mm 4 1/2 inch
dial, brass or alunminum case, bronze tube, gage cock, pressure snubber, and
si phon. Provide scale range suitable for irrigation systens.

.4.4.2 Wat er Hammer Arresters

ASSE 1010; stainless steel construction with an encased and seal ed bel | ows
conpr essi on chamber .

.4.4.3 Backf | ow Preventer Enclosure
Frame to be constructed of 4.76 nm 3/16 inch [stainless steel] [steel]
angle iron with 38.10 nm1 1/2 inch No. 9 expanded netal covering.

Construct in a [one piece single swing] [two piece double] hinge
configuration. Provisions for pad |ocking and lighting handles. Size to
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fit backflow assenbly to installed. [Color to be [green] [__ ].] Lock
for encl osure provided by others.

.4.4. 4 Concr et e Pads

Cast-in-place reinforced concrete construction for reduced pressure type
backf| ow preventers.

.4.5 Mbi sture Sensi ng Device
.4.5.1 Automatic Rain Shut-Of Device

One pi ece, nmintenance and adjustnent free, reacts to a mninmum3.18 nm 1/8
inch of rain water, unaffected by hunmidity |l evels, comercial grade

mat eri al s, no exposed mechanical switch or electrodes, solid state
construction with internal relay operating voltage of 24 to 30 VAC, static
charge pretested, maxi mum swi tch current of one anp.

.4.5.2 Aut omati ¢ Freeze Shut-Of Device

Construct of a PVC cylinder with a sensing el enent nounted at top of
cylinder capable of interrupting the control valve conmobn wire as
tenperatures approach 0 degrees C 32 degrees F. (Operating voltage 24 VAC
maxi mum current one anp. Static charge protection with snubber network.
.4.5.3 Soi | Moi sture Sensor Device

24 VAC, field adjustable and capable of interrupting irrigation cycles for
pre-determ ned noisture |level at nobisture probe location. Waterproof field
adj ustnent nodul e with bypass sw tch.

.4.6 Ai r/ Vacuum Rel i ef

Construct of PVC with a maxi mum operating pressure of 965 kPa 140 psi

[2.4.7 Wat er Booster Package

Booster punp package to be a prefabricated system pre-piped, pre-wred and
mounted on a steel skid base mininmum 75 mm 3 inch wel ded angle iron or
channel brackets, hot dipped gal vanized, with a m nimum 14 nm 9/ 16 i nch

hol es at each corner for bolting to concrete with anchors. Field assenbled
punp systens are not acceptable.

.4.7.1 Pump

Punp to be end suction close coupled or in-line type, bronze inpeller and
wear rings, bronze shaft sleeve, nechanical seal with high-resist seat,
integral flanged suction and di scharge connections, keyed notor shaft, back
pul | -out type, with centerline discharge for automatic venting and Type 304
stainless steel internal parts and fittings.

.4.7.2 Motor

Motor to be [ ] rpm [ ] hp, [ ] phase, ball bearing design,
stai nl ess steel shaft, non-over loading on full range of the inpeller curve
wi t hout use of the service factor and including rodent and i nsect screens
over the openings. Single phase notors to be totally enclosed fan cool ed
and open drip-proof with a nmininmum 1. 15 service factor. Three phase notors
to be totally encl osed fan cool ed, open drip-proof with a mninmm1.15
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service factor.
2.4.7.3 Pi ping and Fittings

Piping and fittings to be flanged spools of Schedule 40 steel and Cl ass 150
wel d flanges, hot dipped galvanized after fabrication. Spacer spools to be
wel ded and gal vani zed. Conpani on fl anges at suction and di scharge header
connections to be Schedul e 40 steel and gal vani zed.

2.4.7.4 Gages

Gages shall be 65 mMm 2 1/2 inch dianeter, liquid filled for vibration
danpering, 0-200 pounds, stainless steel casing, with brass needl e val ve
shut - of f cocks.

2.4.7.5 Butterfly Valve

Butterfly val ves and adj ustabl e handles to be sandbl asted and epoxy coat ed,
nuts and bolts to be cad plated, shut off valves to be centerline butterfly
lug type, wafer style, drilled and tapped, with bronze disc, capable of
remai ning installed in the piping.

2.4.7.6 Check Val ves

A conbi nation pressure reduci ng and non-slam check valve to be installed
wi th booster punp package to reduce effect of varying suction pressure.

[2.4.7.7 Punmp Control Panels

Punp control panels to be 14 gage type UF, type 304 stainless steel with
conti nuous wel ded seans, door with continuous hinge, all welds passivated
to elinnate corrosion, UL listed, NEMA 3R enclosure with holes in bottom
to allow for all inlet wiring for main power control accessories and

Il ouvers with insect screens on opposite sides for cross ventilation,
deadfront, keyl ockabl e and padl ockabl e, with mai n di sconnect swi tch,

circuit breaker with adjustable overloads on all |egs and adjustable inrush
current trip setting on units exceeding 41 anps, heavy duty contactor, 115
volt control circuit transforner with circuit breaker disconnect. A
plug-in nmodul e type punp start relay shall be mounted and hard wired in the
punp panel. A electronic flow switch with 0-60 seconds adjustable tine
del ay relay, nounted and hard wired in the punp panel, to operate as a
no-flow safety shut down. NEMA 3R non-fused nmai n di sconnect switch

mount ed on exterior of punp panel, hard wired to panel circuit breaker

111 2. 4.8 FI ow Met er

[25.40] [31] [38] [50] [75] mmione] [1.25] [1.5] [2] [3] inch flow neter

with amnmm[_ ] L/'s gpm fenale national pipe threaded ends and

repl aceable netering insert. 9 volt direct current output with a pul se

rate which is proportional to the L/'s gpm a 0.067 anperes fuse link to

protect metering insert and 14 gage output feeder wire to be powered by the

controller. Provide [brass] [plastic] meter housing suitable for service at
1034 kPa 150 psi operating pressure.

]2.5  AUTOVATI C CONTROLLER [ ELECTRI CAL] [ SOLAR] [BATTERY]
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NOTE: ASHRAE 189.1 requires that PERVANENT
irrigation systens be controlled by smart
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controllers that use evapotranspiration (ET) and
weat her data to adjust irrigation schedul es or
utilize an on-site rain or noisture sensor that
automatically shuts off the systemafter a
predet erm ned anount of rainfall or noisture is
sensed in the soil utlimately neeting the 80
percentm ni rum ETc for Irrigation Adequacy and not
to exceed 10 percent for Irrigation Excess.

EXCEPTION: A tenporary irrigation system used
exclusively for the establishnment of new | andscape
shal |l be exenpt fromthis requirenent. Tenporary
irrigation systens shall be renoved or pernanently
di sabl ed at such time that the plant materials are
established.
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Controller nust be[ as indicated on the Drawi ngs Jcomrercially/industrially
rated, [hybid type] [solid state type], for [indoor |ocation] [outdoor
location] with [120-volt single phase service with surge protection] [24
VAC sol ar] [24 VDC solar] [24 VDC battery], operating with indicated
stations, and grounded chassis. Provide in an enclosure with |ocking hinge
cover.

2.5.1 Control |l er Features

a. | ]-station controller with | ] independent progranms that can
run concurrently.

b. Alows an [infinite] [4 to 8] [ ] nunber of cycles per day by
pl acing the programin a | oopi ng node.

C. Ability to be programred in one second increments, from/[one second to
12 hours] [ ].

d. A water budgeting capability in all stations within a programin one
percent increnents from|[one percent to 255 percent] | ].

e. A progranmabl e watering cal endar ranging from[one to 16] [365 day
calendar][[ ] to | ] days].

f. A single-station tinmed nanual feature that allows a station to be
turned on manual ly for its progranmred watering tine.

g. A sem-automatic manual cycle feature.

h. A true nmanual operation with safety shut-off at mdnight and indicate
which station is on by neans of L.E.D.S.i. UL listed, having a
re-settable circuit breaker, cadm um pl ated, weatherproof steel case,
and keyed | ock.

[ j. Aqualifying smart controller utilizing [Evapotranspiration (ET) [with
no service fees] and weather data to adjust watering schedul es]
[ moi sture sensors in the soil].

I k. Provide control for master valve or irrigation punp start up

I 1. Have central conmputer control capability with [the existing central
control systemon the Base] [the Region's central control systen
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]2.5.2 Control | er Enclosure

Controll er Enclosure nmust be [NEMA ICS 2] [NEMA ICS 6 Type 3R] [__ ]
mounted [as indicated on the Drawings] [on a concrete pad] [ ].

Encl osure nust be [indoor wall nounted plastic cabinet] [outdoor pedestal
mounted [plastic] [powder-coated netal, color to be [beige] [__ 1]

[stainless steel][___1].

.6 ELECTRI CAL ClI RCUI TS

.6.1 Control Wring for Electrically Operated Val ves

NFPA 70, copper conductor [1.8] [ ] mm[14] | ] gage wire, Type UF.

.6.2 Conduit

UL 651, rigid polyvinyl chloride conduit, Schedul e 40.

.7 CONCRETE MATERI ALS

[20) [ ] MPa[2500] [__ ] psi conpressive concrete strength at 28 days
as specified under Section 03 30 00 CAST-1 N PLACE CONCRETE.

PART 3 EXECUTI ON

3.

3.

1 INSTALLATION
Install sprinkler systemafter site gradi ng has been conpl et ed.

1.1 Trenching

Hand trench around roots to pipe grade when roots of 50 mm 2 inches

di aneter or greater are encountered. Make width of trench 100 mm 4 inches
mnimumor 1 1/2 tinmes diameter of pipe, whichever is wider. Backfill and
hand tanp over excavation. When rock is encountered, excavate 100 mm 4

i nches deeper and backfill with silty sand (SM or well-graded sand (SW to
pi pe grade. Keep trenches free of obstructions and debris that would
damage pipe. Do not mix subsoil with topsoil. Bore under existing
concrete wal ks, drives and other obstacles at a depth conformng to bottom
of adjacent trenches. Install pipe sleeve, two pipe dianeters |arger than
sprinkler pipe, to fill bore.[ Rock will be encountered. Excavate 100 mm
4 inches deeper and backfill with silty sand (SM or well graded sand (SW
to pipe grade.] Prior to backfilling of trench, Contracting Oficer shall
verify and approve |location of all irrigation heads.

1.2 Pi pi ng System

.1.2.1 Clearances

a. M nimum horizontal clearances between lines: 100 nmfor 50 nm 4 inches
for 2 inch pipe and | ess; 300 nmfor 50 nm 12 inches for 2 inch pipe
and nore.

b. Mninmumvertical clearances between |lines: 25 mm one inch.
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3.1.2.2 M ni num Pitch
Down 150 mm per 30 m 6 inches per 100 feet in direction of drain valves.
[3.1.2.3 Thrust Bl ocks
Install thrust blocks at bends, tees, plugs and valves or [63] [__
[2 /2] [___ ] inches and larger nminline piping. Place concrete so that
sides subject to thrust or |oad are agai nst undi sturbed earth, and val ves
and fittings are serviceable after concrete has set.

13.1.2.4 M ni nrum Backfill Cover

a. [450] [ ] mm[18] [ ] inches for pressure mainline pipe and
val ve control wre.
b. [300] [ ] mm[12] | ] inches for non-pressure |ateral pipe.
c. [600] [ ] mm[24] | ] inches for all piping under paved or
non- paved pedestrian paths.
d. [900] [ ] mm[36] [ ] inches for all piping under traffic
| oads, [farm operations], [freezing tenperatures].
e. Install pipe sleeves at depths indicated in "c" and "d".
[Rock will be encountered. Provide m ninum 100 nm 4 inches of silty sand
(SM or well graded sand (SW cover on top of all piping.] Fill remainder
of trench or pipe cover to within 75 mm 3 inches of top with excavated
soil, and conpact soil with plate hand-hel d conpactors to same density as

undi sturbed adj acent soil.

3.1.2.5 Restoration

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Fill the section nunmber and title for the
restoration of pavenents in the blank bel ow using
proper format per UFC 1-300-02, "Unified Facilities
Qui de Specifications (UFGS) Format Standard".
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Fill top 75 mm 3 inches with topsoil and conpact with sanme density as
surrounding soil. Restore [turf] and [plants] according to [Section
32 92 19 SEEDI NG ][ Section 32 92 23 SODDI NG ][ Section 32 92 26 SPRI G4 NG, ]
[and] [Section 32 93 00 EXTERI OR PLANTS]. [Restore pavenents according to

L 1]
3.1.2.6 Sterilization

Sprinkler systemfed froma potable water systemsterilized upstream of
backfl ow preventer in accordance with AWM C651. Sterilize new water |ines
for a minimumof 24 hours to neet [local] [state] [federal] health test
requirenents before placing in service. Mnimumretention period shall be
3 hours.
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. 1.3 Pi ping Installation
.1.3.1 Pol yvi nyl Chl oride (PVC) Pipe
a. Solvent-Cenented Joints: ASTM D2855.
b. Threaded Joints: full cut with a maxi mum of three threads renain

exposed on pipe and ni pples. Mke threaded joints tight w thout
recourse to wicks or fillers, other than polytetrafl uoroethyl ene thread

tape.

c. Piping: ASTM D2774 or ASTM D2855, and pi pe manufacturer's
instructions. Install pipe in a serpentine (snaked) nmanner to all ow
for expansion and contraction in trench before backfilling. Instal

pi pes at tenperatures over 4.5 degrees C 40 degrees F.
.1.3.2 Sol der ed Copper Tubi ng

Ream pi pe and renobve burrs. C ean and polish contact surfaces of joint.
Fl ux both male and female ends. Insert end of tube into fittings ful
depth of socket. After soldering, a solder bead shall show continuously
around entire joint circunference. Renove excess acid flux from tubings
and fittings.

.1.3.3 Threaded Brass or Gl vani zed Steel Pipe

Prior to installation ream pipe. Cut threads as specified in ASME Bl. 2.
Make joints with pipe joint conpound applied to male end only.

.1.3. 4 Pol yet hyl ene (PE) Pipe and Drip Tubing

Bury [drip tubing] [and] [PE pipe] 300 nm 12 inches deep. [Solvent weld]

[ compressi on connection] [barbed connection] in accordance with

manuf acturers recommendation. Install hose in serpentine manner. \hen
cutting hose, use a shearing tool such as a pipe cutter, knife or shears.
Use only manufacturer's recomended tool and procedure when installing drip
heads.

.1.3.5 Dielectric Protection

Where pipes of dissinmlar netal are joined, make connection with dielectric
fitting.

1.4 Irrigation Heads

Install plunb and level with terrain. |Irrigation heads nmust not spray
directly on or within 1 neter 3-feet of building.

.1.4.1 Fi xed Riser Irrigation Heads
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NOTE: Fixed risers allowed in planter beds only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Nozzl e mounted on fixed riser mninum 150 nm 6 i nches above grade in

mul ched pl anter beds, 300 mm 12 inches above grade in planter beds with
groundcover. Provide swing joint assenbly attachment between | ateral lines
and fixed risers.
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3.1.4.2 Pop-Up Irrigation Head
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NOTE: Pop-ups required along all pedestrian and
vehicular and turf edges. Pop-ups required in al
turf areas.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install plunb and level with terrain. Provide swing joint assenbly
attachnent between lateral |ine and pop-up body. Top of irrigation head
shall be flush wit surrounding finish grade.[ In recreational fields,
install all pop-up rotors with stainless steel risers 125 mm 5 inches bel ow
finish grade per manufacturer's recommendati ons. ]

3.1.4.3 Dri p Heads

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Actual water em ssion points of drip
irrigation systeminstalled above soil surface
acconpl i shes two objectives. It aids visua
checki ng of system for proper operation and it
reduces system cl oggi ng that can be caused by root
intrusion.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install drip heads [in plastic drip box]. Connect drip head to a [rigid
PVC nipple] [drip head stake] [directly to tubing]. Attach tubing to
barbed fitting and daylight distribution tubing at rootball secured with
stake. Add bug cap at end of secured distribution tubing. After
installing drip heads and before operating system open end of drop latera
and flush lines clean. The nunber of drip heads on a line shall not exceed
manuf acturer's reconmendations for that hose or distribution tubing size
and | engt h.

3.1.5 Valves

3.1.5.1 | sol ati on Val ves
Install in a valve box extending fromgrade to bel ow val ve body, with a
m ni mum of 100 nm 4 inches cover neasured fromfinish grade to top of valve
stem.

3.1.5.2 Control Val ves
Plunmb valve in a val ve box extending fromgrade to bel ow val ve body, with
m ni mum of 100 nm 4 inch cover neasured fromgrade to top of valve
Install automatic val ves beside sprinkler heads with a val ve box.

3.1.5.3 Qui ck Coupling Val ves
[Install in a valve box extending fromgrade to bel ow val ve body, with a
m ni mum of 100 nm 4 inches cover neasured fromfinish grade to top of valve
stem][Install 50 nm 2 inches above finish grade in planter bed, level with
finish grade in turf areas.]

3.1.5.4 Hose Bi bb

Install [above grade] [bel ow grade in valve box] w th support.
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3.1.5.5 Drain Val ves
Entire systemshall be manually or automatically drainable. Equip |ow
poi nt of each underground line with drain valve draining into an excavation
containing gravel. Cover gravel with building paper. Backfill with
excavated material and 150 nm 6 i nches of topsoil
3.1.6 Backf | ow Preventers
a. Install backflow preventer in new connection to existing water
di stribution system between connection and control valves. Instal
with concrete pads. [Install with concrete pads in turf only.]
b. Flush pipe lines prior to installing device.

c. Device shall not be installed in pits or where any part of the device
coul d becone subnerged in standi ng water

d. Install device a m ninmum of 300 mm 12 inches fromtrees, walls, fences,
structures and ot her obstructions.

3.1.6.1 Reduced Pressure Backfl ow Preventer

a. Protect device by a strainer |ocated upstream

=

nstall device a mininmum of 300 nm 12 i nches between finish grade and
bottom of relief port.

[ c. Were freezing conditions occur, |ocate device inside a building and
pipe the relief valve port through an air gap to a drain.

I d. Install water neter above grade, upstream of unit of unit as a part of
assenbly. Provide gal vani zed steel support with concrete footing.

13.1.6.2 Pressure Vacuum Br eaker

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Install device in an accessible |location to
facilitate inspection and servicing. The device can
be installed on a main line to irrigation system
upstream of shut-off valves (valves may be | ocated
downstream from devi ce) .

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Install device a mininmmof 300 mm 12 inches between highest irrigation
head and bottom of air relief valve.

[ b. Were freezing conditions occur, |ocate device inside a building and
pipe the relief valve port through an air gap to a drain.

13.1.6.3  Atnospheric Vacuum Br eaker

Install device mninmmof 300 nm 12 i nches between highest irrigation head
and bottom of relief valve |ocated downstreamof irrigation control valve
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3.

3.

1.7 Accessories
1.7.1 Connection To Existing Water Supply Systens (Tapping Tee)

Use tapping or drilling nmachine valve and nechanical joint type sleeves for
connections to be nmade under pressure. Bolt sleeves around nmins; bolt

val ve conformng to AWM C500 to the branch. Open valve, attach drilling
machi ne, make tap, close valve, and renove drilling machine, w thout
interruption of service. Notify Contracting Oficer in witing at |east 15
days prior to the date the connections are required; receive approva

before any service is interrupted. Provide materials required to nake
connections into the existing water supply systens and perform excavati ng,
backfilling, and other incidental |abor as required. Furnish the |abor and
the tapping or drilling machine for making the actual connections to the
exi sting systens.

.1.7.2 Wat er Met er

Install neter upstream of backfl ow preventer per manufacturer's
recommendati ons and local PWC Utility Departnment Instructions.[ Plunb
meter in a valve box extending fromgrade to below neter body, with a

m ni mum of 100 nm 4 inch cover neasured fromtop of grade to top of meter.]

.1.7.3 Val ve Boxes and Lids

a. Install with [0.0283] | ] cubic neters [one] [ ] cu ft pea
gravel sunp bel ow val ve.

b. Support valve box with [brick] [concrete block] [ ].

c. Provide wire screen between gravel sunp and bottom of val ve body for
rodent protection.

d. For turf areas, install flush with finish grade.
e. For planter beds, install 50 nm 2 inches above finish grade.

f. For sloped conditions, install valve box level with terrain.

.1.7.4 Backf | ow Preventer Encl osure

a. Install with concrete pad.

b. Place hinges so direction of swing will not conflict with other site
features.

.1.7.5 Rain [and] [Freeze] Shut-OTf Device[s]

a. Install as per manufacturer's reconmendations.

b. For wall nounted controllers, attach device[s] to side of building or
eave, m nimum 2400 mm 8 feet above finish grade and a m ni mum of 300 nm
12 inches frombuilding wall or eave.

c. For pedestal nounted controllers, nount [to side of controller housing]

[on top of mininum [1050] [ ] mm[42] [ ] inches high pole
outside of irrigation coverage in vandal -resistant enclosure].
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3.1.7.6 Soi | Moisture Sensing Device

a. Bury the device at depth per nmanufacturer's recommendation in the
ef fective root zone of hydrozone to be nonitored.

b. Place a sensor-protection [plate] [indicator] [valve box with cover]
above the device.

c. Provide waterproof connection to all field splices in valve boxes.

L1.7.7 Ai r/ Vacuum Rel i ef Val ve

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide air relief/vacuumval ve at highest
poi nt of all pressurized mainline systens. For drip
systems, locate at highest point on drip lateral.

*% *% *% *% *% *% *% *% *%%

Locate at highest point in piping system

.1.8 El ectrical Circuits

Bury wires beside mainline pipe in same trench. Provide grey electrical
conduit where wires run under paved or non-paved pedestrian paths and
vehicular roads. Tag wires at controller and control valve location with
plastic tie wapped tags. Provide one control wire to each control valve
| ocati on and one comon wire | ooped fromcontroller to each control valve.
Provi de one separate control valve wire of a different color from
controller to each control valve cluster.

.1.8.1 Loops

Provide a 300 mm 12 inch loop of wire at each val ve where controls are
connected.

.1.8.2 Expansi on and Contraction

Bundl e multiple tubes or wires and tape together at [3] [6] m[10] [20] foot
intervals with 300 mm 12 inch | oop for expansion and contraction.

.1.8.3 Splices

Make el ectrical splices waterproof. Locate all field electrical splices in
val ve boxes.

.1.9 Automatic Controller

Determ ne exact |ocation of controllers in field before installation.
Coordi nate the electrical service to these locations. Install in
accordance with manufacturer's reconmendati ons and NFPA 70.

.1.10 Flushing

After piping, risers, and valves are in place and connected, but prior to

installation of sprinkler heads and val ves, flush piping systemunder a
full head of water. Mintain flushing for 3 m nutes.
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.1.11 Adjustment

After grading, plant installation, and rolling of planted areas, adjust
sprinkler heads flush with finished grade. Make adjustnents by providing
new ni ppl es of proper length or by use of heads having an approved devi ce,
integral with head, which will permt adjustnent in height of head without
changi ng pi pi ng.

.1.12 Sterilization

Sprinkler systemfed froma potable water systemshall be sterilized
upstream of backfl ow preventer in accordance with AWM C651. Sterilize new
waterlines for a mninmumof 24-hours, to neet [local], [state], [federal],
health test requirements before placing in service. Mnimumretention

peri od shall be 3 hours.

.2 FI ELD QUALI TY CONTROL

The Contractor will conduct and the Contracting Oficer and the QC
representative will witness field inspections and field tests specified in
this section. Performfield tests, and provide |abor, equipnment, and
incidentals required for testing.

2.1 Pressure Test

.2.1.1 Duration

During pressure test, maintain a hydrostatic pressure of 1034 kPa 150 psi
wi t hout punping for a period of one hour with an all owabl e pressure drop of
35 kPa 5 psi before backfilling system

.2.1.2 Leaks

Correct | eaks. Make necessary corrections to stop | eakage.

.2.1.3 Retest

Retest systemtwi ce until pressure can be nmaintained for duration of test.
.2.2 Operation Test

.2.2.1 Accessories

At conclusion of pressure test, install irrigation heads or drip heads,

qui ck coupling assenblies, and hose bib, and test entire systemfor
operation under nornmal operating pressure. Make necessary corrections or
adjustnents to raise or |lower pressure for each systemif tests results do
not match pressure requirenents.

.2.2.2 Acceptance

Qperation test is acceptable if system operates through at | east one
conplete cycle for areas to be irrigated.

.2.3 Controller Charts
Provi de one chart for each controller supplied. Indicate in chart area

controlled by automatic controller. The chart is a reduction of the actual
plan[s] that will fit the maxi mum di nensions inside controller housing.
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Use black line print for chart and a different pastel or transparent col or
to indicate each station area of coverage. After chart is conpleted and
approved for final acceptance, seal chart between two 0.5 nm 20 nil pieces

of clear plastic.

-- End of Section --
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