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SECTION 02440 - UNDERGROUND SPRINKLER 

PART 1 - GENERAL 

1.1	 DESCRIPTION OF WORK 

Furnish all materials, equipment and labor as necessary for the installation of an irrigation system 
per the drawings and specifications. All work should meet City of Tampa standards for materials 
and workmanship. 

Related Work: 
1.	 Section 02900: Trees, Plants and Groundcovers 
2.	 Section 02930: Sodding 

1.2	 RELATED DOCUMENTS: 
A.	 Drawings and general provisions of Contract, including General Provisions, Supplementary 

General Provisions, Special Conditions, and Division -1 Specification sections apply to 
work specified in this section. 

1.3	 DESCRIPTION OF WORK: 
A.	 Location of underground sprinkler system is shown on drawings if provided. 

B.	 Design and installation of system is included in this section. 

1.4 QUALITY ASSURANCE: 
A.	 Workmanship: All work shall be installed by skilled personnel, proficient in the trades 

required, in aneat, orderly and responsible manner with recognized standards of 
workmanship, The Contractor shall have had considerable experience and demonstrated 
ability in the installation of sprinkler irrigation systems of this type. 

1.5 SUBMITTALS: 

A.	 Product Data: Submit manufacturer's technical data for all materials and installation 
instructions for underground sprinkler system prior to starting work on the project site, 

B,	 Drawings: Provide Design drawings that will include plan layout and details illustrating 
location and type of heads, valves, piping circuits, controls and accessories. If requested 
by the City, provide design calculations demonstrating how system component sizes were 
derived. 

1,	 Format: The irrigation system design plans shall be done in AutoCad to scale. 
These plans shall be provided to the City of Tampa prior to final acceptance of the 
project. Provide CD containing AutoCad (DWG files) 2004 version minimum along 
with the requirements of the general provisions of the contract. 
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PART 2 PRODUCTS 

2.1	 MATERIALS: 

A.	 Backflow Preventer: Top Ported - Double Check Vacuum Breaker sized to match the 
system and installed underground in a valve box of adequate size to ensure 2" of 
clearance of all valve handles. 

B.	 Irrigation Pipe: All main and lateral lines shall be PVC pipe ASTMD1785 1120 schedule 
40. Exception would be galvanized steel pipe, when specified, and if exposed paint with 2 
coats of forest green enamel. 
1.	 Pipe Size: Increased to allow expansion or nozzle size change. 

a.	 No flow shall exceed 4' per second. 
b.	 All laterals to heads will be 1" or larger on rotors and W or larger on pop-ups, 

bubblers and Quick Couplers. 
c.	 Nozzle and zone size will be calculated to provide maximum precipitation rate 

to reduce watering time based on meter size. 
d.	 No pipe smaller than :X". 

C.	 Sleeving: Sleeving shall be installed for all hardscape surfaces including, but not limited 
to, sidewalks, courts, etc. Contractor to verify schedule 40 or HDPE. Sleeve size shall be 
2 times irrigation pipe size minimum. For all sleeves containing lateral pipe and wiring, all 
wire to be in its own conduit. 

D.	 Adhesives: 
1.	 All connections, 4" and less, shall be Weld-On PC-54 purple primer and Weld-On PVC 

702 clear cement. 

E.	 Pipe Fittings: 
1.	 ASTM D2466 socket fittings schedule 40 shall be used for PVC pipe. Put purple 

primer first, cement after. 
2.	 ANSI B 16.3 galvanized malleable iron screwed fittings shall be used for all 

galvanized pipe. 

F,	 Manual Valves: Manufactured as follows: PVC Schedule 40 ball valves unless otherwise 
indicated. 

G.	 Quick Coupling Valve: Standard is Rainbird #3RC. Athletic fields with wells are Rainbird. 
Minimum later size W. Ensure 2" of clearance of all valve handles. (See "Quick Coupling 
Valve Detail" for installation.) 

H.	 Electric Valves: Irritrol 200B series electric valve with flow control. AC or DC depending 
upon power source. If DC is specified, aseparate common wire for each 4 zones must be 
installed. Master valve to be used with more than 2 zones of if main line crosses a 
roadway, No pressure regulator on valves. 

1.	 For reclaimed applications use Rainbird PES valve, 
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I.	 Automatic Valve Wiring: 14 gauge direct burial wire, color coded as follows: red for 
zones; blue for master valve and black for extras. Two black extra wires to be run to the 
furthest valve from controller in each direction. Wire splices shall be made at a common 
location, contained in a valve box and spliced using greased filling King wire nuts. All wire 
to be brought to timer location with 6' pigtail to facilitate hook-up. 

1.	 Provide 12 gauge white common wire for any runs over 100'. 

J.	 Drip Irrigation: 
1.	 Spacing for Dripline runs should be 12" on center, 6" off curb. 
2.	 Rainbird Dripline with approximately 1GPH emitters with 12" spacing, shall be 

used for Dripline irrigation. Length of run not to exceed manufacturer's 
recommendations. Both ends of each segment of Dripline to be attached to 
schedule 40 manifold with compression insert fittings of the appropriate size. 

3.	 Compression insert fittings are to be used for Dripline irrigation with PVC 
manifolds. Compression fittings required for all splices, elbows and tees for 
Dripline fittings. All PVC manifolds to be buried 5" to 6" with Dripline returning to 
surface at 45 degree angle from manifold. Driplines to be staked every 3' with 6" 
map pins. Additional piping that may be required shall be sized per the following 
chart: 

2.5 inch 45 -60 GPM 
2 inch 25-44GPM 

1.5 inch 18-43 GPM 
1.25 inch 11 -17 GPM 

1 inch 8-10 GPM 
.75 inch 0-7 GPM 

4.	 Each Dripline zone shall have an in-line pressure regulator matched to the system 
with at least 35 psi and a filter with at least 200 mesh or better. 

5.	 ~"to %" PVC ball valve shall be attached to each footer located in the valve box 
with 2" clearance for operation for operation of valve handle. 

K.	 Sprinkler Heads: Manufacturer's standard unit designed to provide uniform coverage over 
entire area of spray shown on drawings at available water pressure and installed using K­
nex pipe and schedule 40 PVC connectors as follows: 

1.	 Rainbird Bubbler: #1402 - 0.5 GPM on K-Flex pipe (2 per tree). 
2.	 Rainbird Pop-up: 1800 series with nozzle to match application (No PRS). 
3.	 Hunter rotor: Hunter 1-20 or 1-25 (athletic fields) with nozzle to match application. 
4.	 Micro (Maxi-Jet): to be matched to job and used only wi,th Parks and Recreation 

Department approval. 

L.	 Valve Box: Provide plastic valve box with cover, size as needed, or as specified on 
drawings. Place level on brick or stone blacks. Provide 2" minimum 57 stone below 
exposed PVC pipes. Top of valve installed flushed with finished grade. 
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M.	 Computerized Irrigation Controller: Computerized irrigation controller and cabinet shall be 
supplied and installed by the City of Tampa. Coordination of installation of the controller is 
required by the contractor. 

N.	 Computerized Irrigation Equipment: The following is part of the computerized system and 
is the responsibility of the awarded contractor. 

1.	 Computerized systems shall utilize a flow meter by Master Meter Inc. matched to 
the water meter size, with a 1or 1gallon pulse depending on zone GPM. 

2.	 Wiring from flow meter to controller must be 14-2 Maxi-com cable. No splices 
should be made in the Maxi-com cable. Maxi-com to be run under main line or in 
conduit. 

3.	 Power source at timer should be AlC. DIC (requires special wiring) used only if all 
sources of AlC have been exhausted. 

[ WM I DCVB I FM I MV ZV 
water double flow master zone 
meter check meter valve valve 

vacuum 
breaker 

O.	 Water Source (As indicated on the Construction drawings): 

1.	 Reclaimed Water: If available, reclaimed water must be used for irrigation. Any 
system that is to be connected to reclaimed water or is indicated to have reclaimed 
in the near future shall have al/. materials of the appropriate color to indicate the 
use of reclaimed water. 

2.	 Wells: Wells will require the following materials: 
a.	 5" well casing 
b.	 Open hole 
c.	 5HP or 7.5HP Submersible pump 
d.	 Drop pipe (Galv. SCH 40) 
e.	 Junction box 
f.	 Submersible cable 
g.	 Galvanized tee 
h.	 WeI/. seal 
i.	 2" dielectric nipple 
j.	 Galvanized union 
k.	 CLA-VAL #55F pressure relieve valve (3/4") 
I.	 Pump station control panel by ITS. irrigation technical service (866­

521-3320) 
m.	 Cycle stop model CSV-3B-2" 
n.	 Galvanized pipe 
o.	 Galvanized elbow 
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p. PVC adapter 
q, Irrigation mainline 
r. 2" Amiad T Super STST 100 mesh filter (optional) 
s, 290 PSI pressure gauge (liquid filler) 
1. Gate valve 
u. Well-X-trol WG-250-UG pressure tank 
v. Double check vacuum breaker or pressure vacuum breaker 
w. Low pressure 10/20 reversing pressure switch sod 90133GSG2R 
x. Operating pressure 29/660 pressure switch SaD 9013GSGJ21 
y, Pipe supports (2) required for large pipe and (1) for 2" pipe 
z. Galvanized nipple 
aa. Schedule 80 PVC union 
bb. 10" round valve box (for tank access) 
cc.	 1 Y4" brass ball valve 

PART 3 - EXECUTION 

3.1	 SYSTEM DESIGN: 

A.	 System design shall take into account existing physical and cultural features and all 
proposed site improvements to avoid conflicts and ensure an efficient optimal system, 

B,	 Design Pressures: Verify available water source and pressure prior to system design. 
Design system throughout, to be compatible with available water source. Use reclaimed 
water whenever available. Athletic fields to be on awen system whenever possible. 

C.	 Location of Heads: Design locations in accordance with accepted sprinkler practice to 
provide 100% head to head coverage. Make minor adjustments as necessary to avoid 
structures and other obstructions. 

D,	 Minimum Water Coverage: 

Turf areas, 100%
 
Other planting areas, 100%
 
Athletic fields, 100%
 

Layout may be modified, if necessary to obtain coverage, and to suit manufacturer's
 
standard heads. Do not decrease number of heads indicated unless otherwise acceptable
 
to Engineer and/or Architect. Any proposed decrease must be approved by the City of
 
Tampa.
 

E,	 Group valves close to water source in 1or 2 locations, Planting beds, trees and turf areas 
shall be on separate lanes. 
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F.	 Minimize wiring runs. Maximize use of lateral lines, Keep valves 5' from closest 
hardscape. 

G.	 No flow shall exceed 4 feet per second, 

H,	 Top of pipe to grade shall be: 
1.	 Manifolds: 6" 
2.	 Laterals: 12" 
3.	 Mainlines: 18" 

L	 Design zones to have matched precipitation rates. 

J.	 Do not use pressure-regulating sprinklers. 

K,	 Insert sprinklers 3 inches from curbs, hardscapes and structures to allow for edging, 

L.	 Computerized irrigation system controller will be installed by the City of Tampa. Verify 
controller location prior to installation of irrigation system and related electrical wiring. 

M.	 No pipe smaller than o/.s" 

N,	 Quick Coupler Valve (Rainbird #3RC or 44RC for athletic field applications) shall be 
located in a valve box (to grade). Provide 3" of galvanized main line up to and after a 
galvanized T. Provide 2' of vertical galvanized pipe, capped at bottom. Mount QC valve 
on galvanized nipple, length as required. Quick Coupler to be on aseparate main line 
(See Quick Coupler valve detail). 

O.	 Coordinate and confirm exact water source and electric source. 

P.	 Wells: Wells shall be dug as needed in accordance with approved construction 
methodology, Wells shall be located near identified power sources. 

3.2	 ELECTRIC and WATER SERVICE: 

A.	 Water Service: When directed on the Construction drawings or general provisions, the 
contractor shall include in the bid price all costs associated with providing water service to 
system as required, This includes all applications and fees required by City of Tampa 
Water Department to provide service, connection fees and all materials and labor for a 
complete functioning system. Contractor shall be responsible for applying and paying for 
any new water meters as required. Coordinate this requirement with the contract 
documents. 

B.	 Electric Service: Contractor shall include in bid price all costs associated with providing 
power service to system as indicated in the general provisions of the contract. This 
includes all applications, drawings and fees required by Tampa Electric Company (TECO) 
and the City of Tampa. All work to comply with City ofTampa codes and TECO standards 
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for power connection. All costs associated with power installation and connection shall be 
the responsibility of the contractor. 

3.3	 TRENCHING AND BACKFILLING: 

A.	 General: Protect existing utilities, paving, plants, trees and other facilities caused by 
irrigation operations. Contractor shall be responsible for the repair of any damage to 
existing utilities and paving. Excavate straight and true with bottom uniformly sloped to low 
point. 

B.	 Sunshine: Contactor shall be responsible for notifying underground utilities 48 hours prior 
to beginning work (800) 432-4770. No site work shall commence until all underground 
utilities have been properly located and identified. 

C.	 Backfill: Backfill with clean material from excavation. Remove organic material as well as 
rocks and debris larger than 1" diameter. Place acceptable backfill material in 6" lifts, 
compacting each lift. 

D.	 Existing Lawns: Where trenching is required across existing lawns, trench no wider than 
necessary to accommodate pipes. 
1.	 Backfill trench to within 6" of finished grade. Continue fill with acceptable topsoil and 

compact to bring area to the elevation of existing lawn. 
2.	 If trench is more than 6" in width, relay or plant new sod within 7 days after removal, 

roll and water generously. 
3.	 Restore to original condition any sod areas not in healthy condition equal to adjoining 

lawns 30 days after planting. 

E.	 Existing Trees: All efforts shall be made to avoid trenching under the driplines of existing 
trees and canopy spread of proposed trees. All proposed trenching or other work under 
the limb spread of any and all trees shall be done by hand so that no limbs or branches or 
roots are damaged in any way. 
1.	 Trenching shall comply with Chapter 13-146, Technical Manual and shall be done to 

minimize root disturbance. City of Tampa representative shall be present prior to 
beginning work, to determine limits of root pruning and shall approve any work taking 
place within protective radius of trees. All tree roots shall be severed cleanly per the 
Chapter 13 of the City Code. 

2.	 Protective radius schedule per Chapter 13 of the City Code reads as follows:
 
1" caliper - no trenching within 4' of tree trunk
 
6" - 14"caliper - no trenching within 6' of tree trunk
 
15» - 34" caliper - no trenching within 15' of tree trunk
 
34" and greater - no trenching within 20' unless approved by
 

Parks and Recreation representative 
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F.	 Pavements: 
1.	 Boring is the preferred method, Open cuts must be approved by City of Tampa 

representative. Where existing pavements must be crossed to install landscape 
irrigation system, saw cut straight clean lines 6" wider than trench. 

2.	 Excavate trench to required depth and width, 
3.	 Remove cut out pavement and excavated material from the site. 
4.	 Backfill with dry sand fill material, placing in 6" lifts to meet City of Tampa compaction 

requirements. 
5.	 Repair or replace pavement cuts with equivalent materials and finishes. 
6.	 If a concrete sidewalk is cut or damaged. the full section must be replaced. 
7.	 Piping under hardscape that is 5' wider or greater shall be sleeved. 
8.	 Contractor is responsible for daily clean up of operations to include debris. directional 

bore slurry and any hydraulic fluids. 

3.4	 INSTALLATION: (See details on construction drawings) 

A.	 A pre-construction meeting will occur on site prior to commencement of work. 

B.	 General: Contractor shall be responsible for filing and obtaining any and all agency 
permits as described. All work must conform to City of Tampa and the latest adopted 
plumbing code. Any work taking place along a city, county or state road or median must 
comply with appropriate regulating authority guidelines for Traffic Control for Construction 
and Maintenance Operations. 

C.	 Required Inspections: 
1.	 Piping: prior to covering. 
2.	 All materials prior to planting and/or mulching. 
3.	 24 hour notice of inspection required. 
4.	 Main lines require pressure tests of 50 PSI to be maintained for minimum of 1 hour. 

D.	 Backflow Preventer: Top ported DCVB installed underground in a rectangular valve box 
with 6" gravel sump. Box of adequate size for easy testing access. 

E.	 Control Valves: Install in valve box. Arrange in box for easy adjustment and removal. 
1.	 Adjust size of automatic control valves to provide flow rate of rated operating pressure 

required for each sprinkler zone. 
2.	 All zone wiring and Maxi-com cable to be installed under the main line or in conduit. 

Wiring that shares a sleeve with irrigation water lines shall be contained in its own 
conduit. 

F.	 Provide 18" of straight uninterrupted PVC pipe in front of the master Meter and 12" of 
straight behind. 
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G.	 Piping: Lay pipe on solid sub-base uniformly sloped. 
1.	 Install PVC pipe in dry weather when temperature is above 40 degrees F in strict 

accordance with manufacturer's instructions. Allow joints to cure at least 24 hours at 
temperatures above 40 degrees F (4 degrees C) before testing, unless otherwise 
recommended by manufacturer. All PVC connections will be cleaned with purple 
primer prior to cementing. 

a.	 Mainline depth shall be 18" 
b.	 Lateral line depth shall be 12" 

H.	 Sprinkler Heads: Flush circuit lines with full pressure and install nozzl'es after hydrostatic 
lest is completed. 

1.	 Install all heads at manufacturer's recommended heights. 
2.	 Locate part-circle heads to maintain a minimum distance- of 3" from curbs, 

hardscape and structures. 
3.	 After completion of grading, seeding or sodding, and rolling of the grass areas, 

carefully adjust lawn sprinkler heads so they will be flush with grade. 
4.	 Pop-ups installed on W flex hose using schedule 40 PVC connectors. 
5.	 Rotors to be installed on appropriate size flex hose using schedule 40 PVC 

connectors. 
6.	 Ensure sprayer rotor water does not directly contact existing structures or 

hardscape areas. 

I.	 Low Volume: (See details on construction drawings) 
1.	 Oripline should be on surface and pinned every 3' using stapl'es at least 6" in 

length. 
2.	 Headers and footer manifolds shall use compression adapters and be buried 

under 5" to 6" of soil. 
3, Flush completed before installing flush valve. 
4, Use compression fittings on all Oripline connections. 
5, Flush caps are to be installed in a 6" valve box. Box shall have a 6" diameter by 

36" deep sump filled with gravel. Not required if using "LO" Rainbird. 
6.	 Inline pressure regulator and filter to be installed in plastic box for easy access and 

maintenance. 
7, Dripline should be routed around tree rings, boxes, inlets, utilities, etc., 

J.	 Dielectric Protection: Use dielectric fittings at connection where pipes of dissimilar metal 
are joined. 

K.	 Wiring: All wiring shall be performed by the contractor as shown on drawings. All wiring 
shall be run from point of connection back to the controller, Provide 6' pig tail. 

L.	 Quick Coupler Valves: Build and install per details on construction drawings. Valve box 
shall be adequately sized and installed so as not to interfere with the operation of the quick 
coupler key. 
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M.	 Wells: Athletic fields will require 5" well (see Materials, 2.1.0.2 Wells) 

3.5 ACCEPTANCE: 

A.	 Maintenance: Contractor is responsible for all maintenance of the system until final
 
acceptance by City of Tampa Parks and Recreation representative and for the
 
maintenance period specified in section Trees, Plants and Ground Covers.
 

B.	 Final Inspection: The inspection of irrigated areas will be made by the City of Tampa 
representative upon contractor's request. Provide notification at least 2 working days prior. 
The City of Tampa representative will provide a punch list of those items which must be 
corrected before re-inspection for final acceptance. The City of Tampa representative will 
set an appropriate time period in which the punch list items must be corrected. 

1.	 Contractor to provide notification of at least 2 working days prior to inspection. 
2.	 System to be run through electronically of all zones to ensure all components are 

working properly. 
3.	 System to be run through City programming for one week prior to final acceptance. 

C.	 As Built drawings: At project closeout, the Contractor shall submit complete electronic 
drawings showing any changes from approved shop drawing. These shall be included as 
part of required As-Built/Record Drawings requirement of the general provision. 

1.	 As-built drawings shall include the following: 
o	 Irrigation system as installed. 
o	 Water source location and size. 
o	 Power source location. 
o	 Changes to controller type of location. 
o	 Changes in type or location of flow meter or master valve. 
o	 Any wiring changes in location, number, type, color. 
o	 Valve locations should be dimensioned and areas controlled identified. 
o	 Manifold locations, depth and whether it is a header or footer. 
o	 Direction of Dripline and spacing. 
o	 Location, depth and size of mainline and feeder lines. Off-set to main line 

requested. 
o	 Location of maxi-com cable. 
o	 Location and depth of all directional bores. 

3.6	 GUARANTEE: 

A.	 Guarantee: All work shall be guaranteed by contractor for one year from date of
 
final acceptance against all defects and malfunctions in materials, equipment and
 
workmanship and shall be included as a part of the project closeout document
 
requirements.
 
1.	 The guarantee shall also cover repair of damage to any part of the premises 

resulting from leaks or other defects in materials, equipment and 
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workmanship. to the satisfaction of the City of Tampa. Repairs, if required) 
shall be done promptly at no cost to the City of Tampa. The contractor shall 
not be responsible for damage to the irrigation system by others. The 
guarantee shall state the name of the owner, provide full guarantee terms, 
effective and termination date, name and license number. It shall be signed by 
the chief executive of the contractingl firm and notarized. Manufacturer's 
warranties shall not relieve the contractor of his liability under the guarantee. 
Such warranties shall only supplement the guarantee. 

2.	 The contractor shall make necessary repairs within 72 hours notice. If the 
contractor neglects to make or undertake the repairs with the due diligence, 
the City of Tampa may make such repairs at the contractor's expense. In the 
case of an emergency where in the judgment of the City of Tampa, delay 
would cause loss or damage, repairs or replacement may be mad without 
notice being sent to the contractor and the contractor shall pay the cost 
thereof. 

END OF SECTION 02440 
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