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Irrigation

A. Introduction

1.

These standards apply to all sections for irrigation related to standard automatic, underground,
networked irrigation systems for plantings in ornamental landscapes, green roofs, farms,
research plots, and athletic fields.

The FDS Irrigation is intended to inform scope, but all design and details must be developed on a
case-by-case basis. Some details may need modification based on project specific needs before
being incorporated into design.

The user of this document is responsible for all FDS Irrigation content including adapting items
limited to a section to other sections. For example, if a standard is limited to Basis of Design as,
“Design all irrigation systems with a controller connected to the campus central control system,”
the standard must also be adapted to Installation, Fabrication, and Construction as, “Furnish and
install irrigation systems with a controller connected to the campus central control system.”

All projects impacting landscape assets shall treat UW Grounds as a primary stakeholder,
providing a fully operational "turnkey" irrigation system - including completed programming,
testing, and documentation - at project closeout.

Descriptions herein follow an upstream to downstream sequence unless otherwise noted.
Standards

a. Standards are continuously improved with respect to water conservation, performance
efficiency and effectiveness, first and lifecycle maintenance cost balance, industry
standards and best practices, testing and introducing new products and technology,
compatibility and integration, training, and inventory.

b. Architects, designers, engineers, and trade partners are encouraged to provide input,
substitution requests, or propose variances to help evolve the current standards so that
Grounds can review, test, evaluate, and potentially introduce new standards.

¢. Drawings

i. Refer to drawings listed above in the table of contents and shown in the Drawings
section below.

ii. These drawings are updated regularly but are diagrammatic, may not be
exhaustively complete, might require project specific adjustments, and additional
project specific specifications and details might need to be developed during
design.

7. Team Roles, Communication, Participation & Coordination

a. Also see Construction Meetings, Milestones, Testing & Inspections.

b. The ‘projectirrigation team’ a.k.a. the project team, the project, consists of the Project
Delivery Group (PDG) and Owner's Representative, general contractor, the landscape-
irrigation trade partner, other trade partners with related work, architect, landscape
architect & irrigation designer, civil engineer, mechanical plumbing engineer, electrical
engineer, commissioning agent, UW Grounds, UW Engineering Services, UW-IT, UW
EH&S, UW Facilities Safety, and others.

¢. All project team members are responsible for all FDS Irrigation content.
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d. With respect to roles, responsibilities, delivery system, contractual requirements, and

governance, the expectation is that the project utilize a lateral communication structure
for efficient collaboration and layered, interdisciplinary solutions.

Utilize scheduling software to offer multiple meeting date and time options, send
meeting invitations and deadlines to Outlook calendars, and provide access to Procore,
Bluebeam, SharePoint, and other participatory software.

The project shall solicit input from Grounds during project formation and programming
for evaluation and consideration in the scope of work and value-added opportunities.
The project team shall provide designs for site, landscape, and irrigation that meet
University of Washington (UW) standards, code, industry standards, best practices, safe
access, and maintenance serviceability.

8. Irrigation Content by Team Member

a.

UW Project Delivery Group (PDG) and the Owner’s Representative are responsible for
overseeing project governance, direction, communication, and coordination. Irrigation
content can include advocating for Grounds, ensuring timely information and access to
participate and provide input in all irrigation, landscape, and site related content
including but not limited to meetings, programming, existing conditions, design,
construction inspections, punchlists, as-built plans, eO&M and T20, lessons learned, and
contractor warranty and maintenance periods.

General Contractor (GC). The GC shall manage all irrigation-related coordination,
including trade partner oversight, design reviews, submittals, SPU inspections, and third-
party commissioning of Ethernet and submeter applications. Coordination must address
tree protection (prioritizing UW guidance over SDCI, as UW manages the campus urban
forest program), MEP integration, conduit sizing, and early onboarding of irrigation
partners to prevent destructive corrective work, schedule compression, and conflicts
with TCO or fire alarm testing.

Landscape-Irrigation Trade Partner. In some delivery systems such as progressive
design build, the project landscape architect and in some cases their subconsultant
irrigation designer take the irrigation design to around 60% construction documents
then hands it off to the landscape-irrigation trade partner to finish the irrigation design.
Historically on numerous capital projects this approach has not been effective, not
added value to the design process, and has added unnecessary cost and delays, given
the business model for the majority of landscape-trade partners is to install new
irrigation, not design, thus, the landscape-irrigation trade partner typically hires another
landscape architect or irrigation designer to finish the design, resulting in the remaining
design process being extremely inefficient including errors and omissions that need to
be resolved post-GMP during construction or warranty, with change orders, or left
unresolved, and given limited Grounds capacity, many issues remain unresolved. The
recommendation is to have the primary landscape architect and irrigation designer
provide 100% construction documents and in the spirit of progressive design-build have
the landscape-irrigation trade partner review, provide recommendations (or questions),
have the primary landscape architect and irrigation design make adjustments, if any, and
have the landscape-irrigation trade partner formally adopt the final design. Note that a
similar process should also be used for change orders to resolve issues during
construction.
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d. Architect. Irrigation content can include coordinating related work with consultants,
engineers and architects, designing planting areas with dimensions that fit the specified
water delivery media without overspray, green roof and vegetated membrane
waterproofing, drainage, special growing media and ballast, safe access and fall
protection, and maintenance access through non-program spaces for tools, soil, plant
materials and green waste, penetrations, seals, and pathways, conduits, and chases for
piping, power, Ethernet, and low voltage, preventing space and routing conflicts during
design and installation such as irrigation pipe and wiring, domestic water, fire supply, fire
hydrants, sanitary sewer, rain leaders and downspouts, storm drainage, foundation
drainage, biofiltration cells and rain gardens, paving, light poles, signs, benches, and
other field furnishings and site features, possible brownfield scope of work for the
Montlake Landfill Project Guide at
https://www.ehs.washington.edu/system/files/resources/montlake.pdf, and possible
rainwater or gray water cisterns for irrigation. Lessons learned include backloading
irrigation design resulting in changes post-GMP.

e. Landscape Architect & Irrigation Designer. Irrigation content can include providing
landscape irrigation and planting demolition and protection plans, interim plans, and
future state plans, working closely with Grounds, coordinating related work with other
consultants and engineers, particularly mechanical-plumbing, electrical, and civil,
providing site observation reports, punchlist, green roof irrigation including auto drains
to prevent freeze damage in shallow growing media and ballast, special conditions such
as high density support blocks for sprinklers, and backstopping prevention of space and
routing conflicts during design and installation such as irrigation pipe and wiring,
domestic water, fire supply, fire hydrants, sanitary sewer, rain leaders and downspouts,
storm drainage, foundation drainage, biofiltration cells and rain gardens, paving, light
poles, signs, benches, and other field furnishings and site features, possible brownfield
scope of work for the Montlake Landfill Project Guide at
https://www.ehs.washington.edu/system/files/resources/montlake.pdf, and possible
rainwater or gray water cisterns for irrigation. Lessons learned include backloading
irrigation design resulting in changes post-GMP.

f. Civil Engineer. Irrigation content can include coordinating related work with the
landscape architect, mechanical plumbing, electrical and site electrical, and backstopping
prevention of space and routing conflicts during design and installation such as irrigation
pipe and wiring, domestic water, fire supply, fire hydrants, sanitary sewer, rain leaders
and downspouts, storm drainage, foundation drainage, biofiltration cells and rain
gardens, paving, light poles, signs, benches, and other field furnishings and site features,
possible brownfield scope of work for the Montlake Landfill Project Guide at
https.//www.ehs.washington.edu/system/files/resources/montlake.pdf, and possible
rainwater or gray water cisterns for irrigation.

g. Mechanical Engineer. Irrigation content can include modelling and detailing mechanical
room irrigation point of connection (POC) assemblies, interior automatic control valves,
routing irrigation piping and water supply from the mechanical room to wall or ceiling
penetrations to the site and green roofs, related work for frost free hose bibbs and roof
hydrants, direct bury poly iso insulation and protective jacketing for freeze and kinetic
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protection of shallow pipe, booster pumps, pressure regulating valves for green roof
pressure zones, and rainwater or gray water cisterns for irrigation.

h. Electrical Engineer. Irrigation content can include provisioning a 120 VAC dedicated
circuit for irrigation controller power in the mechanical room or landscape, Cat6 Ethernet
cable from the MDF/IDF to an Ethernet enclosure and to the irrigation controller, and
coordinating with UW-IT to provision Ethernet on the Early Outlet Schedule including a
subnet, IP address, subnet mask, and gateway on VLAN 2850, power, Ethernet, low
voltage control and spare wire pathways and conduits from the mechanical room to wall
or ceiling penetrations to the site, green roofs, power for heat trace tape for irrigation
pipe in non-climate controlled areas, low voltage conduit water breaks or drains to
prevent water intrusion into the controller and mechanical room, backstopping
prevention of space and routing conflicts during design and installation such as irrigation
pipe and wiring, domestic water, fire supply, fire hydrants, sanitary sewer, rain leaders
and downspouts, storm drainage, foundation drainage, biofiltration cells and rain
gardens, paving, light poles, signs, benches, and other field furnishings and site features,
and pressure switches, pump start relays, programmable logic units, and float or
transducer systems for rainwater or gray water cisterns for irrigation.

i. Structural Engineer. Irrigation related work can include green roof fall protection and
ensuring viable on-structure weight allowances to support vehicles, equipment, and
materials for lifecycle maintenance.

j. Commissioning Agent (CA). Irrigation related work includes coordinating inspecting,
testing, and approving the irrigation submeter/deduct meter installation and application
and setting up a monthly irrigation consumption meter reading route with SPU.

k. Grounds. Grounds maintains campus site, landscape and irrigation assets and is part of
the Outside Maintenance Zone (OMZ) that maintains wet utilities - water distribution,
storm, and sanitary, roads, pathways, hardscapes, and building envelope. Please reach
out to process partner point of contact Brian Davis, project manager, OMZ, at
bkdavis@uw.edu or 206 510-6013, to help coordinate Grounds participation. The
Grounds project team consists of the project manager, campus urban forest specialist,
supervisor, irrigation lead, and project area gardener lead(s). Grounds generally routes
and defers input through the architects and engineers on record via PDG and can
backstop findings and recommendations when needed.

|.  Engineering Services (ES). Irrigation content can include advocating, collaborating and
supporting Grounds for irrigation-landscape related mechanical-plumbing, electrical,
civil, structural, and architectural content as described above.

m. UW-IT. Irrigation content can include coordinating with the Commissioning Agent and
Electrical Engineer on the Early Outlet Schedule and provisioning Ethernet including
setting up VLAN 2850, subnet, IP address, subnet mask, and gateway, pathways and
enclosures from the IDF/MDF to the controller, and termination and testing.

n. EH&S & Facilities Safety. Irrigation content can include designs that avoid hazards,
provide safe access, and fall protection, regulatory compliance, and training.
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B. Basis of Design

Design Scope

1.

This section applies to the design of underground irrigation systems for landscaped areas,
lawns, planting beds, green roofs and vegetated membranes, athletic fields, and related work.
Permanent, networked automatic underground irrigation is required for all capital projects
involving new plantings or modifications to existing landscapes. UW is Seattle’s largest water
user, and water conservation is critical in supporting the campus urban forest, ornamental
landscapes, athletic fields, farms, and academic and research programs.

Construction impacts to site, landscape, and irrigation shall be anticipated during project
development and programming to allocate resources to protect and restore existing assets.
Restoration must return the site to pre-construction conditions or better, as verified by Grounds.
Note that the necessary inputs to achieve this are often underestimated or overlooked.
Landscapes can take years to establish, especially in areas without standard irrigation, with hand
watering only, or no irrigation at all, in addition to other challenging conditions such as
unfavorable soil and drainage.

Existing irrigation systems that exceed half of the estimated 30-year lifecycle at the anticipated
time of disruption (based on construction schedule), obsolete systems (i.e. galvanized pipe
systems, or systems with failure as documented through maintenance records), or those that
are damaged or require extensive modifications by construction shall be replaced to current
standards.

Non-standard irrigation with approved variances are not intended for cost control or budget
constraints, but for flexibility in design, products, execution, process and procedures on a case
by base basis and in the spirit of the standards. An example is for smaller scale temporary
irrigation systems to restore minor damage, re-establish existing plantings, and establish new
plantings comprised of include a new domestic water connection including an AWWA gate valve
to an irrigation gate valve, backflow assembly, pressure reducing valve, and a quick coupler valve
to an on-grade battery control valve to on-grade piping and sprinklers, or a battery control valve
on a building hose bibb to on grade pipe and sprinklers.

Design Criteria

General Design Requirements

Irrigation systems shall be supplied by potable water distribution and separated from the
domestic water supply with a backflow prevention assembly. See the Mechanical Standards for
requirements on rainwater or gray water system.

Underground irrigation pipe, wiring, sprinklers, and other irrigation assets shall be routed and
installed in planting soil so that it can be excavated without having to dismantle adjacent
features. When routed under hardscapes or within buildings, irrigation must be serviceable
within sleeves, conduits, and chases. Concrete, hot mix asphalt, grass pave, gravel, synthetic
turf, and other hard surfaces are considered hardscapes.

It is highly preferred that landscape and irrigation work be performed by landscape-irrigation
trade partners with at least 3 years of experience in moderate to large, public works or
commercial landscape-irrigation construction and maintenance.
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4. General contractors or other trade partners must have a minimum of 3 years experience in
moderate to large public works or commercial landscape-irrigation to self-perform landscape-
irrigation work.

5. As-built drawings must be maintained on site, updated daily, and made available for project
review during construction.

6. Size irrigation system to meet 130% of the required peak 2025 Evapotranspiration (ET) in the
greater Seattle area. This provides a necessary buffer for weather extremes and climate change,
where future water budgeting will likely be required. All daily irrigation must occur between
10:00 PM and 7:00 AM. Design for deep, infrequent applications to promote root depth and
drought resiliency. While current design is based on sequential operation, the mainline and
meter must support future water budgeting and potential concurrent zone operation.

7. lrrigation water velocity through copper piping and fittings in mechanical rooms and interior
routing shall not exceed 7 feet per second, and velocity through Schedule 40 PVC and Schedule
80 PVC in the landscape shall not exceed 5 feet per second.

8. Mainline Sizing: To account for concurrent flow, the design flow shall be the sum of the highest-
demand zone plus an additional 20 GPM for a quick coupler valve. For example, a largest zone
of 25 GPM + 20 GPM quick coupler = 45 GPM design flow. The concurrent operation occurs
during seasonal maintenance and testing of automatic zone valves or overseeding lawns with
multiple daytime cycles to germinate and establish seed while a quick coupler is in use for hand
watering or other uses.

9. lIrrigation systems with a 3-inch or larger mainline shall be designed to permit gravity drainage
with piping sloped at minimum 1-2 percent to low points with manual drain valve assemblies.

10. Static & Operating Pressure

a. lrrigation system static pressure range shall not vary by more than 10%. Mitigate
elevation changes (i.e. green roofs or topography) via dedicated pressure zones (such as
dedicated mainline runs) or inline PRVs.

b. Design irrigation system lateral piping to limit pressure drops to less than 20% of the
average sprinkler operating pressure.

c. Design lateral piping to a maximum operating pressure of 80 psi with Marlex fittings. Do
not exceed 90 psi without Marlex fittings. Higher pressures are allowed at the irrigation
POC assembly and for high-range rotary zones, if they are moderated by pressure
regulating valves and nozzles to prevent misting.

d. Design for a minimum 15 psi pressure differential between the upstream supply and the
required downstream operating pressure at all regulating automatic control valves.

e. To prevent low-head drainage on slopes, design systems with inline check valves housed
in Carson 910 enclosures.

11. Design irrigation systems with topical irrigation using pop-up sprinklers only.

12. Do not use drip irrigation, with the exception of UW farm applications. Drip irrigation lines are
frequently damaged and as a result have higher lifecycle costs than topical irrigation.

13. Irrigation systems shall be designed for year-round use without needing drainage or
winterization by having standard specified soil cover depths.

a. Soil cover depths required to achieve freeze protection:

i. Laterals: 12" of soil cover (1.5 R-value)
ii. Mainlines: 18" of soil cover (2.25 R-value)
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14.

15.

16.

17.

18.

iii. Material Adjustments: When calculating bury depth under hardscape, 1 inch of
soil R-value is equivalent to 5 inches of concrete or crushed rock base.

iv. Deviations: Any reduction in these depths requires a variance and the installation
of high-quality polyiso insulation to achieve equivalent R-values.

b. Rain Shadow Operations: Systems must remain operational at all times including during
winter months to provide supplemental water to "rain shadow" areas (e.g., under
building cantilevers, leeward sides, and dense evergreen canopies).

i. The contractor is responsible for plant survival in rain shadows through the
warranty period. If the contractor elects to drain the system, they must provide a
manual supplemental watering plan at their own expense.

c. Since 2008, UW Grounds has moved away from full system winterization due to
geothermal heat retention in valve boxes and infrastructure. Standard winter shutdown
involves closing water supplies and deactivating controllers; compressed air blowout is
not required for campus-standard systems

As part of early design, field verify and update as-built information to represent accurate existing
conditions, and test and document performance of existing irrigation to remain or be modified
prior to construction including zone numbers, zone flow in GPM, operational status, and
conditions including any damage.

Modifications and extensions:

a. Mainline: At all transitions between existing and new mainline piping or control wiring,
provide a valve box assembly containing gate valve assemblies for flow control, quick
coupler valves to safely vent stored compressed air energy, and wiring splices with zone
number tags on each side of each splice in valve boxes.

b. Laterals: When designing extensions or modifications of an existing irrigation lateral
pipe, to isolate existing from testing of new irrigation, at transitions between existing and
new lateral piping, provide simple Sch. 40 PVC isolation ball valves for testing. When
testing is completed, open ball valves and direct bury with no enclosures.

Design nozzle selection and spacing to provide matched precipitation between connected or
separate new and existing irrigation systems, zones, and plantings.

Exterior accessible components - including controllers, disconnects, valve boxes, and enclosures
- must be equipped with locking mechanisms or housed in lockable vaults to avoid theft and
vandalism. All above-grade electrical wires shall be installed in rigid conduit with secure,
tamper-resistant connections.

Designs shall clearly identify all existing irrigation components to be supplanted, and provide
instructions for the abatement, removal, and capping of piping, wiring, and mechanical room
penetrations. Where removal is not possible (i.e. in a tree protection area), piping shall be
capped and abandoned in place.

Irrigation Controllers

Interior wall mount irrigation controllers
a. See Interior Mechanical Room Irrigation Controller - Wall Mount and Interior Mechanical
Room UW-IT Ethernet to Irrigation Controller details.
b. See FDS Electrical standards and UW-IT Design Guide for requirements on electrical and
ethernet connections.
C. Locate the irrigation controller adjacent to the irrigation POC assembly.
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Locate wall mounted controllers such that the top of the controller enclosure 67-inches
above finished floor.
Design to include a clear, unobstructed “service envelope” around all wall-mounted
controllers, clear from conduits, pipes, drains, or housekeeping pads. Clearance
dimensions shall be:
i. Wall clearances: Left side - 18" (to allow 180 door swing). Right side - 12".

Below - side-width clearances down to the floor. Supplemental controller

related enclosures and conduits are allowed below if they do not exceed the

depth of the controller.

ii. Floor clearances: Provide a standing surface 4 feet deep and 1 foot to each side

of the controller.
Design all low voltage connections between the controller, master valve, flow sensor,
and automatic control valves via EMT to terminate with single gang metal boxes with
protective bushings at wiring outlets.
Size all conduits for a maximum 50% volume fill based on the total wire count (including
all spares), and provide pull boxes per electrical code requirements.
Control and spare wire primary and spare conduits shall be 2-inch in diameter minimum.
Provide Ethernet Cat6 cable from MDF/IDF via cable tray or EMT to an enclosure adjacent
to the controller (typically a UW-IT Milbank box), a secure, NEMA 3R-rated metal
enclosure, part number 12126-LC1 or similar, 12"x12"x6" with hinged cover, with a
padlock ready three-point latching mechanism for a specific key, part number 2233, with
a patch cord via EMT to a factory knock out on the controller. If a multiport Milbank
enclosure is not available, provide a dedicated junction box enclosure, NEMA-3, 16-gauge
steel, 6"x6"x4" with a solid screw plate, with a biscuit jack inside and patch cord to the
controller via EMT conduit.

2. Non-Standard Exterior Controllers with an Approved Variance

a.

See Non-Standard Exterior Irrigation Controller with Approved Variance - Wall Mount
and Non-Standard Exterior Irrigation Controller with Approved Variance - Pedestal
drawings.

Non-standard exterior irrigation controllers with approved variances are only acceptable
when conditions require, and not because of budget constraints. Examples include an
athletic field or open space with no suitable adjacent building for mounting, or where an
exterior controller offers clear end user and lifecycle maintenance advantages.

Locate the irrigation controller adjacent to the irrigation POC assembly.

Locate wall mounted controllers such that the top of the controller enclosure is 5.5 feet
above finished floor.

Weatherproof all exterior controllers with locking NEMA-3 enclosures.

All above-grade irrigation electrical pathways shall have exterior-rated rigid conduit with
tamper-resistant connections and provide a dedicated Ethernet connection to the
campus central control system terminated inside a locking enclosure or supplemental
NEMA-3 enclosures.

Irrigation POC Assemblies

1. Interior POC Assemblies
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See Interior Mechanical Room Irrigation Point of Connection Assembly detail for
component placement on building water headers.

b. Mechanical room irrigation POC assemblies shall consist of:

i. Type L copper pipe and fittings
ii. Atie-in upstream of the building pressure regulating valve
iii. A full port ball valve or butterfly valve
iv. A wye strainer (unless there is already an upstream building wye strainer)
v. A backflow prevention assembly
vi. A pressure reducing valve (PRV) assembly with upstream and downstream oil
filled 0-150 psi pressure gauges
vii. A normally open master valve
viii. A flow sensor
ix. A drain with a ball valve plumbed to a floor drain
X. A water hammer arrestor
xi. A deduct meter
xii. A full port ball valve or butterfly valve
xiii. Transitions to Type K copper pipe and fittings a minimum of 2-feet from the
foundation, wall, or ceiling penetrations and seals, to a serviceable direct bury
condition in soil in the landscape and green roof.
xiv. See the Mechanical standards - Plumbing sections for the remainder of the
irrigation POC assembly requirements in mechanical rooms.
Do not include an irrigation PRV bypass as it can be inadvertently left open and risk
damage from excessive pressure.
See Mechanical standards for PRV selection, pressure regulation, pressure zone design,
and interior irrigation piping velocity.
Design Type K copper piping through the penetration and seal to the landscape or green
roof, terminated in serviceable planting soil with a brass female adapter, to an irrigation
gate valve assembly(s), to PVC piping, fittings, an initial quick coupler valve(s), and other
appurtenances, adjacent to a low voltage control and spare wire assembly. For planting
areas in opposite directions from the penetration, provide two mainline branches, each
with a gate valve assembly.
All POC assemblies shall be included in building systems modelling. Provide a project
specific enlarged plumbing detail, a shop drawing, and coordinate with related work
including electrical for irrigation controller power, low voltage control and spare wiring,
Ethernet, and pathways, cable trays, and conduits.
The deduct meter shall be a maximum of 4 feet above the finished floor, all other
appurtenances a maximum of 5 feet above finished floor, and ball valves a maximum of
6 feet above the finished floor. Note that a compact, hardwired, front-facing remote
meter register model can be mounted away from the flow tube at the acceptable
elevation if a workaround for a higher meter mounting is needed.

2. Non-Standard Exterior Irrigation POC Assemblies with Approved Variances

a.

Non-standard irrigation POC assemblies with an approved variance are only acceptable
when conditions require, and not because of budget constraints. Examples include an
athletic field or open space with no suitable adjacent building with interior plumbing
infrastructure.
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b. See Non-Standard Exterior Irrigation Point of Connection Assembly with Approved
Variance, Part 1 of 2 drawing, and Non-Standard Exterior Irrigation Point of Connection
Assembly with Approved Variance, Part 2 of 2 drawing.

c. lrrigation Point of Connection (POC) designs shall include enlarged plumbing details and
explicit cross-references to Electrical and IT plans for all power and data pathways.

d. Supply exterior POCs via a dedicated domestic distribution connection or an interior
mechanical room. Do not connect to building domestic or fire service lines. Use a fully
restrained mechanical connection or hot tap, followed immediately by an AWWA C509
gate valve for primary isolation.

e. All piping and fittings shall be fully restrained (typically ductile iron) and installed per UW
FDS Civil, Irrigation and SPU standards, terminating at the irrigation POC with a FIPT
connection.

f. Exterior irrigation POC assemblies shall consist of bronze and brass pipe, nipples, and
fittings. This assembly must include:

i. Anirrigation gate valve assembly at the POC entry.

ii. Bronze full-port ball valves at the inlet and outlet of the internal vault assembly.

iii. A wye strainer, backflow prevention assembly, and a PRV equipped with
upstream/downstream oil-filled 0-150 psi gauges.

iv. A normally open master valve, a flow sensor, and a deduct meter.

v. Adrain with a hose connection/ball valve and a water hammer arrestor.

g. The irrigation system downstream of an exterior POC assembly shall consist of
underground piping to gate valve assemblies, quick coupler valve assemblies, and
automatic control valve assemblies, to sprinkler zones and sprinkler assemblies and
other irrigation assets in the landscape.

System Layout

1. lrrigation systems shall consist of a point of connection POC assembly in a mechanical room
with conduits for power, control wiring, and Ethernet for connection to the campus central
control system.

2. Do not route piping in tree protection zones.

3. See Plants and Trees Standard Specifications and Trees Additional Standard Specifications for
planting requirements intended to protect underground piping and conduit from root intrusion
and structural weight.

4. Provide a minimum of 8-feet of clearance between mainline and control wiring and a minimum
of 5-feet between lateral lines and new trees.

5. Forirrigation that needs to enter existing and anticipated tree protection areas, layout piping
radially between known and anticipated root growth to avoid trenching and piping
perpendicular to roots. See Green Sheet - Tree Protection for additional protection
requirements.

Piping
1. See Exterior Pipe Cover Depth drawing.
2. Indicate in the design for straight piping and directional changes to use common 45 and 90-

degree fittings where possible. Less common 11 and 22.5-degree fittings are acceptable if there
is conflict with existing utilities or planting.
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3.

O No LA~ WDN =

10.
11.

Do not design curved or bent piping. If curved pipe is unavoidable under hardscapes, call out
HDPE SDR-11 pipe within HDPE SDR-11 sleeves not to exceed manufacturer's recommendations
for maximum deflection and provide transitions outside of sleeve ends to minimize stress at
transitions with PVC pipe and fittings.

Sleeves

See Exterior Pipe Cover Depth drawing.

Design sleeves to be straight and continuous with no directional changes.

Design sleeve layouts to accommodate pipe and fittings outside of sleeves by using common 45
and 90-degree fittings entering and exiting the sleeves unless there is conflict with existing
utilities or planting.

Size sleeves at twice the aggregate diameter of the contents.

Do not design curved sleeves. If curved sleeves are unavoidable under hardscapes, call out
HDPE SDR-11 pipe sleeves not to exceed manufacturer's recommendations for maximum
deflection.

ASTM and ANSI

WSDOT, Road and Bridge Standards

ASTM B43 - Standard Specification for Brass and Copper Pipe and fittings

ASTM D1785 - Standard Specification for Schedule 40 PVC Pipe

ASTM D2241 - Standard Specification for PVC Plastic pipe

ASTM D2466 - Standard Specification for Schedule 40 PVC fittings

ASTM D2466-78 - Schedule 80 PVC fittings

ASTM D2564 - Standard Specification for PVC Solvent Cements

ASTM D2855 - Standard Recommended Practice for making Solvent Cemented Joints with PVC
Pipe and Fittings

ASTM D3139 - Swing joint pipe and fittings

ASTM F-656 - Standard Specifications for PVC Primers

Foundation for Cross Connection Control and Hydraulic Research - University of Southern
California

Gate Valve Assemblies

See Exterior Gate Valve Assembly detail.

Design to include gate valves, at the start of mainline branches, every 200 feet for flow control
and isolation, at the upstream side of sleeves greater than 40-feet, at work phase control points,
at staging points for future expansion, and mainline terminations.

Quick Coupler Valve Assemblies

See Exterior Quick Coupler Valve Assembly drawing.

Provide quick coupler valves immediately downstream of the lead off gate valve(s) after the
building penetration(s).

Design quick coupler valves to be located every 100 feet, or as needed to minimize water hoses
crossing walkways, roads, and building entrances/exits, and particularly those designated as
ADA/accessible.
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4.

w

Locate quick coupler valves upstream of gate valves and at all mainline terminations to allow for
the safe discharge of stored compressed air energy when filling empty or partially empty
mainlines.

Frost Free Hose Bibbs

See the Plumbing section in the FDS Mechanical standards.

Provide frost free building exterior and roof hose bibbs for redundant hand watering and other
maintenance.

All buildings require working frost free hose bibbs at each elevation and each roof. For
landmark buildings, the UW Design Review Board will collaborate with landmark agencies to
ensure aesthetically acceptable options.

Zone Layout

Number irrigation zones in a logical sequence, such as clockwise or counterclockwise starting
from the point of connection, grouping on-grade zones separately from on-structure zones and
ending with the highest elevation green roof as the final zone.

Design irrigation systems with automatic control valves to dedicated zones based on plant water
requirements, microclimate variables, and soil structure, texture, and drainage, and plant types.
Design system to account for microclimate variables including sun, shade, and wind exposure,
plant canopy and density, reflective and radiant heat, rain shadows, slopes, on-structure
plantings, and raised planters. Plant types to account for include turf, planting beds, temporary
tree bubblers.

Design irrigation zones so that precipitation rates do not exceed infiltration rates.

Design zones on slopes with respect to contour lines and to not exceed 10 feet of vertical
elevation, to avoid exceeding sprinkler check valve limits to prevent low line drainage. Design
supplemental in-line check valves to prevent low line drainage.

Automatic Control Valve Assemblies

See Exterior Irrigation Automatic Control Valve Assembly drawing and Interior Irrigation
Automatic Control Valve Assembly to Green Roofs or to Non-Standard Underground On-Grade
Landscape Zones with an Approved Variance drawings.

Provide one automatic control valve for each zone.

Provide a single automatic control valve per enclosure.

Locate automatic control valves within or adjacent to the zones they control; locate lawn zones
in lawns, and plant and tree bubbler valves in planting beds.

Size valves for pressure loss of 3-7 psi through the valve, to compensate for elevation in minus
level mechanical rooms to on-grade and on-structure elevations including green roofs, and for
flow ranges to support the proper function of pressure reducing automatic control valves.
Design all sprinkler zones with a minimum flow of 5 GPM.

Specify Christy’s valve tags with permanent, alphanumeric labels to denote zone numbers in
each valve box and common wire and spare wire run names/descriptions at wire assembly box
terminations. Zip tie to valve or valve box in an easy to see location that does not inhibit
serviceability.

Provide exterior automatic control valves for underground on-grade landscaping.
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9.

10.

~

For green roofs or other sites with insufficient soil depth, automatic control valves shall be
located inside the building rather than in exterior landscape valve boxes.

Design automatic control valves in mechanical rooms with in a vertical, upward flow position,
with upstream and downstream bronze full port ball valves.

Valve Box Assemblies

See related Drawings.

Provide a dedicated valve box and extensions for every individual valve, meter, and wire splice;
multiple components may only be housed in a single large-scale enclosure at "Non-Standard
Exterior POC" locations with an approved variance.

Quick coupler valves in lawns or planting beds shall be located at least 36-inches away from
hardscape edges.

Align valve boxes parallel or perpendicular to adjacent rectilinear features and with the same
clearances between features and valve boxes.

Size valve boxes and extensions to accommodate all internal components without crowding. Do
not clam shell valve boxes. If doubling valve boxes in a nesting configuration instead of using
extensions, show a minimum 1/3 overlap between boxes to prevent soil intrusion.

Provide bricks at each corner of the load bearing valve box.

Provide 1 to 2-inches of clearance between pipe, valve box cut outs, and bricks.

Automatic control valve installations shall have a minimum 3-inch vertical clearance between the
top of the valve and the box lid, and a 3-inch clearance between the bottom of the valve and the
pea gravel sump.

All valve boxes must be wrapped externally with filter fabric to seal pipe penetrations and
prevent soil infiltration. Fabric must be secured to the exterior and terminated 3 inches below
the lid to remain hidden from view after final grading.

Swing Assemblies

See Exterior Irrigation Pop-Up Sprinkler Assembly drawing.

While this section has design requirements for % inch sprinkler swing assemblies, the Products
Materials, and Equipment and Installation, Fabrication, Construction sections have info on other
additional sizes.

Provide swing assemblies with a 3-way range of movement at inlet and outlet connections for all
sprinklers.

Design Y-inch sprinkler pre-assembled swing assemblies with a separate %-inch Marlex street
elbow on the inlet, and a separate %-inch Marlex street elbow on the outlet to provide double
elbow connections.

Design Y%-inch sprinkler custom swing assemblies with a %2-inch Marlex street elbow, a ¥2-inch
barb x %2 inch MIPT elbow, a section of %-flexible polyethylene piping not to exceed 24 inches, %2-
inch barb x %-inch MIPT elbow, and a %-inch Marlex street elbow to the sprinkler connection.

Sprinklers & Nozzles

See Exterior Irrigation Pop-Up Sprinkler Assembly drawing and Exterior Irrigation Pop-Up
Sprinkler Clearances drawing.
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2.

11.

Design irrigation systems to prevent sprinklers from misting, overspray onto hardscapes and
outside of planted areas, and blockage from plant materials, light poles, benches, seat walls,
utility enclosures, and other obstructions.

Sprinklers in the same zone shall have the same manufacturer, model, and pressure ratings.
Areas with existing sprinklers shall match new sprinklers and nozzle manufacturer and models
to existing ones.

If modifications to existing zones cannot match existing sprinklers and nozzles as stated in the
previous item, retrofit all sprinklers and nozzles in that zone entirely.

Design sprinkler spacing with overlapping head-to-head coverage unless otherwise indicated by
the manufacturer (i.e. Rain Bird SQ Series nozzles with coverage-to-coverage spacing). For areas
with consistent high wind, space sprinklers at 45% of diameter.

Do not mix spray nozzles with MP Rotator nozzles on the same zone, due to disparate
precipitation rates (spray nozzles have around 400% higher precipitation rates than MP Rotator
nozzles).

Do not mix Standard MP Rotator 1000, 2000, 3000, and 3500 nozzles with MP800OSR and MP815
nozzles on the same zone due to disparate precipitation rates (MP800SR and MP815 nozzles
have around 200% higher precipitation rates than Standard MP Rotator nozzles).

Design mixing MP Corner, MP Corner Strip, and MP Side Strip nozzles with Standard MP Rotator
nozzles or MP Rotator 800SR and MP 815 nozzles.

Design nozzles with matching precipitation rates on the same zones where possible.

. Design MP Rotator nozzles for short- and medium-range zones to achieve matched precipitation

rates for superior distribution uniformity. This is required for broadcasting through vegetation,
managing low infiltration rates on slopes or compacted soils, and reducing system costs through
lower output volumes and smaller lateral pipe sizes.

a. Non-matched precipitation rates are allowed only on athletic fields, and shall have

dedicated zones for each arc type and head-to-head spacing.

Design sprinklers on slopes to be perpendicular to the average surrounding slope. Space
sprinklers at 1% for every 1% increase in slope beyond 10%.' Percent of slope equals vertical rise
in feet per 100 feet. 2 Reduce sprinkler spacing to the actual sprinkler radius at the crown of the
slope and increase the spacing at the toe of the slope as to prevent overthrow beyond the
bottom boundary of the slope. 3 Sprinkler design layout for slopes should be proportionate to
the actual lineal feet of the hypotenuse (leg C), which would be misrepresented if scaled in plan
view (leg A) resulting in stretched spacing. For clarification, call out actual spacing on the
drawings. (Footnotes 1-3 reference Buckner Irrigation Systems Design Manual, First Edition
1988, pages 2-6.)

Hand Watering

Design specifications shall require the contractor to protect all staged plant materials prior to
installation, including regular hand-watering and the use of shade or misters to prevent heat
stress and root ball desiccation.

Specify that all plants must be hand-watered immediately following installation, both before and
in conjunction with automatic irrigation system. This process is required to stimulate capillary
action, ensure deep hydration between disparate plant root ball soils and import soils, and to
settle and remove air pockets from backfilled soils.
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Conventional Low Voltage Control Wiring Systems

1. See Exterior Mainline, Control & Spare Wire Penetrations & Gate Assembly, Non-Standard
Control & Spare Wire Penetration Assembly w/ an Approved Variance, and Green Roof or
Vegetated Membrane Mainline, Control & Spare Wire Penetrations, & Gate Valve Assembly
drawings.

2. AllIrrigation systems shall have conventional control wiring.

3. Design conventional spare wiring based on zone count: 2 orange spares/1 white common for up
to 8 zones; 3 orange spares/1 white common for 9-16 zones; and 4 orange spares/1 white
common for 17+ zones; additionally, provide black non-looping spare wires and a common wire
for any known future expansion areas.

4. Design the termination of all spare and common wiring to be in an enclosure at the furthest
extent of each mainline branch.

2-Wire Low Voltage Control Wiring Systems (Variance Required)

1. 2-wire systems are non-standard and require an approved variance. 2-wire installations are
used when flexibility and/or future expansion is needed.

2. 2-wire control products shall include but are not limited to having: 2-wire controller circuit
boards, a single 2-wire decoder for each zone, 2-wire direct bury low voltage cable, and 3570GN
Scotchlok Seal epoxy filled splices.

Trace Wire

1. Provide dedicated, separate trace wires for the mainline and for each zone's lateral piping.
2. Provide direct bury splices at tees.
3. Do not overlap trace wire as this nulls an electromagnetic locate signal.

Contractor Maintenance Period

1. See Installation, Fabrication, and Construction.

Contractor Warranty Period

1. See Installation, Fabrication, and Construction.
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C. Deliverables & Design Evaluation
The following information is required to evaluate the design:

1. Irrigation shall be designed, approved, priced, and included in the GMP prior to
execution.

2. Provide email notification with (10) UW business days for review and comment for each
design phase. Provide a formal process to review and comment such as a Bluebeam
review Session.

3. Provide a structured, over-the-shoulder, in-person, and/or a remote team review
meeting within the first few days of the (10) UW business day review period to introduce
deliverables, solicit input, and post comments in real-time for each design phase.
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D. Construction Submittals

1. The Grounds department shall be given a minimum of 10 business days to review all irrigation
and landscape submittals, shop drawings, and O&M manuals for approval.
2. Landscape-Irrigation Submittals Provided by the General Contractor

a.

An SPU Submeter Application submittal.

3. lIrrigation Submittals Provided by the Landscape-Irrigation Trade Partner

a.

b
C.
d.
e

Pre-qualification submittal

Irrigation product submittal

Irrigation POC water pressure test.

Irrigation as-built submittal per CAD & BIM standards requirements.

Provide and submit pdf of irrigation zone map and table as part of eO&M Manual and to
Grounds.

Planting as-built submittal per CAD & BIM standards requirements. Include all
substitutions in place of deleted plant materials.

Contractor maintenance period irrigation maintenance submittal.

Contractor maintenance period landscape maintenance submittal.

Electronical Operation & Maintenance Manual (eO&M) submittals per UW Records
requirements.

Owner & Grounds training video and related documents submittal per Division 1
requirements.

Provide comprehensive site progress digital photos and brief descriptions including
geolocated links to a plan markup to UW Records.

4. Landscape-Irrigation Submittals Provided by Landscape Architect & Irrigation Designer

a.

Package site observations reports and a start to finish completed punchlist submittal to
UW Records.
Provide the following irrigation metrics in spreadsheet formula including all calculations.

i
ii.
iii.
iv.
V.
Vi.
Vii.
viii.

Xi.
Xii.

Square feet for each irrigation zone.

Total square feet for on-grade irrigation.

Total square feet for on-structure irrigation.

Total square feet for all irrigation.

Engineer’s cost estimate for the irrigation POC assembly.

Engineer’s cost estimate for the irrigation controller assembly.

Dollar per square foot estimate for on-grade irrigation.

Dollar per square foot estimate for on-structure irrigation.

Estimate for annual irrigation consumption in gallons and CCFs.

Estimate in dollars for an annual water budget for the aggregate irrigation
system at current Seattle Public Utilities (SPU) commercial summer water rates.
Estimate in dollars for an annual sewer submeter credit at current SPU rates.
Estimate in dollars for a net annual water budget for consumption less
wastewater credit.
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E. Related Sections

1. Mechanical Design Standard

a. For standard interior mechanical room irrigation POC assembly and related work,

such as detail SD-M-19C.
2. Metering & Monitoring

a. Forirrigation deduct meters, see Metering & Monitoring Design Standard Section 23
05 19.31, Sewer Sub-Meter, 1.2.A.2.a &b

b. Seattle Public Utilities (SPU) sewer submeter requirements at
https://www.seattle.gov/utilities/construction-resources/sewer-and-drainage/sewer-
submeter-program Sewer Submeter Requirements.

c. Forirrigation controller Ethernet provisioning, see Metering & Monitoring Design
Standard Section 26 08 00.11, Electrical Meter Startup, Commissioning, and
Integration, 1.6

4. Electrical standards and standard specifications

5. UW-IT Design Guide

6. Civil Design Standard
7
8

Division 01 50 00 Temporary Facilities and Controls

Division 01 56 39 Temporary Tree and Plant Protection Temporary Conditions
9. Planting & Trees standard specifications
10. UW Integrated Pest Management Plan
11. Trees - additional standard specifications
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F. Products, Materials, and Equipment

1. Interior Irrigation Controllers

a. The landscape-irrigation trade partner furnishes the controllers, the electrical trade partner
and UW-IT installs.
b. See CS3000 Designer's Guide
Contact Steve Budinich, Calsense Account Management, 206 396-7307,
steve.budinich@calsense.com for inquiries.
d. Controller
i.  CS3000, Part Number: CS3. No substitutions.
ii.  Provide a dedicated 120v circuit for fixed equipment.
Stations. Part Number: -8, -16, -24, -32, -40 & -48
f. Enclosure
i.  Wall Mount, Part Number: -WM
ii.  See Interior Mechanical Room Irrigation Controller - Wall Mount detail.
g. Communication
i.  Ethernet, Part Number: -EN. No substitutions.
ii.  Non-standard cellular requires an approved variance.
h. Ethernet Pathway & Enclosure
i.  See FDS Electrical standards and UW-IT Design Guide.
ii.  See Basis of Design for connection and sizing requirements.
iii.  See Interior Mechanical Room UW-IT Ethernet to Irrigation Controller detail.
i. Ethernet Provisioning
i.  Setup VLAN 2850, subnet, IP address, subnet mask, and gateway, and termination
and testing. No substitutions.
j.  Control Wiring Modules, Conventional, Default (no part number)
i Conventional, Default (no part number). No substitutions.
ii.  Non-standard 2-Wire and decoders with an approved variance.
k. Transient surge protector, Part Number: TP-100. No substitutions.
|.  Provide an additional locking enclosure preferably mounted below the controller for wire
splices, spare wire bundles, with a transient surge protection and a power disconnect switch.
If a separate enclosure is not necessary, provide a lock on the power disconnect switch.
m. Provide adhesive alphanumeric labelling to denote zone numbers, common wire
names/descriptions, and spare wire names/descriptions on low voltage control wiring in
controller.
n. See the Basis of Design Irrigation Controllers section for conduit sizing requirements.

2. Non-Standard Exterior Controllers with an Approved Variance

a. Thelandscape-irrigation trade partner furnishes and the electrical trade partner and UW-IT
installs. Note rough carpenter and mason trade partners provide support to furnish
formwork and a concrete pad for pedestal models.

b. See Non-Standard Exterior Irrigation Controller with Approved Variance - Wall Mount and
Non-Standard Exterior Irrigation Controller with Approved Variance - Pedestal drawings.

c. Also see https://www.calsense.com/wp-content/uploads/2021/08/Designers-Guide-2025.pdf
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d. Also contact Steve Budinich, Calsense Account Management, 206 396-7307,
steve.budinich@calsense.com

e. Enclosures

i.  Stainless Steel Pedestal, Part Number: -S
ii.  Wall Mount, Part Number: -WM
f. Additional enclosure requirements
i.  Provide a separate, locking NEMA 3 enclosure by others for wire splices, spare wire
bundles, with a transient surge protection and power disconnect switch, and mount
this enclosure preferably below the controller. Or provide a locking power
disconnect switch.

g. Provide exterior rated rigid conduits with secure connections. See Interior Mechanical Room
UW-IT Ethernet to Irrigation Controller for additional information on Ethernet and conduit
sizes.

h. Provide controllers in a lockable enclosure to be theft and vandal resistant.

4.

Provide adhesive alphanumeric labelling to denote zone numbers, common wire
names/descriptions, and spare wire names/descriptions on low voltage control wiring in
controller.

Bronze Full Port Ball Valves

a.

See the Piping, Valves, Pressure Testing, and Accessories section of the Mechanical
standards for bronze full port ball valve models for interior mechanical room installation.
Interior POC assemblies shall utilize pipe sizes matching the mainline diameter; provide a
minimum 34" drain line to the floor drain and install isolation valves (sized to the supply
main) on both sides of all interior control valve manifolds.

Furnished and installed by the landscape-irrigation trade partner as part of standard quick
coupler valve keys.

Furnished and installed by the landscape-irrigation trade partner with a non-standard
exterior POC assemblies with an approved variance.

NIBCO Two-Piece, Full Port, Bronze Ball Valve, or approved substitute.

Wye Strainer

a.
b.

Also used with non-standard exterior POC assembly with an approved variance.
Zurn/Wilkins SXL.

Backflow Prevention Assembly

a.
b.

Double-check valve assemblies: Febco LF850-QTDC.

Reduced pressure backflow prevention assemblies: Watts 909 Series. For exterior
applications, use a lockable hotbox to enclose RPBP assembly, provide drainage for reduced
pressure discharge, 100 VAC with a GFCl receptacle, and an automatic heating coil to provide
the assembly with freeze protection. Required for storm water retention systems, graywater
systems, and purple water systems.

See the Potable and Nonpotable Water section of the Mechanical standards for interior
mechanical room installation.
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6.

Pressure Reducing Valves (PRV)

a.

See Interior Mechanical Room Irrigation Point of Connection Assembly detail for placement
on the building header.

See Basis of Design Irrigation POC Assemblies and Installation, Fabrication, and Construction
Irrigation POC Assemblies sections for designer and installer notes regarding pressure
settings.

Wilkins 500XL-HLR pressure reducer, 10 - 125 psi range (do not exceed 80 psi without Owner
approval), no strainer. Or approved equal.

Master Valve

a.

Superior 3300 Normally Open Master Valve. No exceptions.

b. See Interior Mechanical Room Irrigation Point of Connection Assembly detail for placement

on the building header.

Flow Sensor

a.

Size flow sensors using the table below to capture the full system flow range. The sensor
must accurately read from the lowest-flow zone (minimum 5 GPM) to the peak-flow
condition, defined as the highest-demand zone GPM plus a 20 GPM allowance for a
concurrent quick coupler valve.

Exterior | Interior GPM Size Model Type
Yes Yes 2-35 1-inch Calsense 1" tee flow sensor, model FM Brass
Yes Yes 3-55 1.25-inch | Calsense 1.25" tee flow sensor, model FM Brass
Yes Yes 4-80 1.5-inch Calsense 1.5" tee flow sensor, model FM Brass
Yes No 4-80 1.5-inch Calsense 1.5" tee flow sensor, model FM Plastic
Yes Yes 10 - 250 2-inch Calsense 2" tee flow sensor, model FM Brass
Yes No 10-250 2-inch Calsense 2" tee flow sensor, model FM Plastic

Irrigation Sewer Submeter or Deduct Meter

See Metering and Monitoring standards for interior mechanical room installation.
For additional information

i. Provide Waterflux 3070

ii. Rick Kendal, Branom Instrument Company, Outside Sales - NW Washington, 360

791-2185, rkendall@branom.com

Provide a battery-powered Krohne Waterflux 3070F electromagnetic meter. The unit shall
include a factory-potted cable connected to a 100W Radio Transmitter (ERT) configured in
"Hard to Read" (H2R) mode. This setup must be compatible with the SPU Itron AMR
standard to ensure monthly data uploads for wastewater credits and UW remote
monitoring. Common cable length is 15 feet, but site conditions may require 30 or 70 feet.
Non-standard Krohne Waterflux 3070C with an approved variance: Use this remote-
converter model when site conditions prevent the meter register from being mounted at the
SPU-required maximum height of 4 feet above the finished floor, where there is an area
requiring a confined space entry, or where the meter is otherwise obstructed. The
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Converter Cable and the ERT Cable lengths shall be either 15, 30, or 70 feet. The remote
display must be mounted at a clear, eye-level location for manual reading.

Size. Size the deduct meter for the pipe diameter of the POC assembly, most commonly 1.5-
inch but also 1-inch, 1.25-inch, and 2-inch, within the system flow range, and manufacturers
recommendations. A %2-inch reduction in meter size relative to pipe size is allowable if
needed to capture a lower flow range.

100W Encoded Receiver Transmitter (ERT) in Hard to Read (H2R) mode - see above.

10. Solvent Welding

a.
b.

Primer, Weld-On P-70 Purple for PVC, or approved equal.
Cement, Weld-On 711 Gray for PVC, heavy bodied, medium setting, or approved equal.

11. Mainline Pipe & Fittings

a.
b.

For sizing, see General Design Requirements.

Type K Copper. From the building mechanical room penetration to the landscape
transitioning in planting soil in a serviceable irrigation gate valve assembly to PVC pipe. See
Basis of Design.

Schedule 40 PVC

i. Irrigation mainline piping in the field for underground on-grade and on-structure
irrigation.

ii. Marked with the manufacturer's name, class of pipe, NSF seal and date of
manufacturing run. Pipe shall bear no evidence of interior or exterior extrusion marks.
Conform to US Standard PS 22-70, ASTM D2241, ASTM D 1784, D3139, and D1869.

Use brass or bronze nipples for the connection between the domestic supply and any
exterior POC assembly (which requires an approved variance). This is also required for
connecting all internal appurtenances (meters, valves, sensors) within exterior assemblies.
Schedule 80 PVC

i. For non-standard exterior POC assemblies or HDPE pipe with an approved variance,
use Schedule 80 threaded-on-one-end (TOE) non-extruded nipples, Schedule 80 MIPT x
MIPT unions, and Schedule 80 FS x MIPT unions. This hardware is also required 3 feet
upstream and downstream of all AWWA gate valve assemblies on mainlines larger
than 2.5 inches.

ii. Mark with the manufacturer's name, class of pipe, NSF seal and date of manufacturing
run. Pipe shall bear no evidence of interior or exterior extrusion marks. Conform to
US Standard PS 22-70, ASTM D2241, ASTM D 1784, D3139, and D1869.

Non-Standard High-Density Polyethylene (HDPE) with an approved variance, SDR 11,
possibly SDR-9, on a case-by-case basis. Applications include but are not limited to the
following.

i. Unavoidable directional changes under hardscapes, or within deep bioretention cell
profiles where piping is not easily serviceable, soil conditions with differential settling, or
on hillsides at risk of soil creep. Do not bend past allowable manufacturer deflection
limits, and configure transitions to avoid stress on PVC pipe and fittings.

ii. Connect PVC to HDPE using specialized fused fittings or a Schedule 80 socket-by-FIPT
coupler joined to a brass MIPT-by-barb fitting. Before insertion, heat the HDPE until
malleable using non-boiling water or a heat gun. Secure each connection immediately
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with two stainless steel marine-grade hose clamps. Reverse the process for the opposing
connection.

12. Mainline Repair Couplers

a. Provide solvent welded mainline couplers.

b. Where solvent welded connections are not possible and with an approved variance, provide
Romac Style 511 Couplings, with 5-inch barrel length for sizes 1 - 1.5-inch and 7-inch barrel
length for pipe sizes 2-inch to 2.5-inch. Provide stainless steel marine grade bolts. Install per
manufacturer’s instructions including torque wrench settings to tighten bolts. No
substitutions.

c. Do not use PVC slip fixes or PVC compression couplers on mainline or lateral piping. Provide
similar but restrained fittings for 3-inch and above.

13. Mainline Sleeves

a. Schedule 80 PVC pipe under roads, road rated pathways, and pedestrian pathways.

b. Non-Standard HDPE pipe with an approved variance to contain variance approved internal
HDPE piping.

c. Size sleeves at twice the volume of internal contents and a minimum of 4-inches in diameter.

14. Mainline Gate Valves

a. Nibco T-113 with bronze hand wheel. 2.5-inch and smaller diameter shall be bronze (ASTM
B-62) valve, FIPT x FIPT, with bronze solid wedge, integral taper seats with a non-rising stem.
Or approved equal.

b. AWWA #125. All gate valves larger than 2.5-inch diameter shall be threaded iron body, brass
trimmed, resilient wedge, integral taper seats with non-rising stem, and square operating
nut.

15. Quick Coupler Valves

a. Buckner QB44LRC-10 or Rain Bird 44-LRC, 1-inch NPT, two-piece, single-slot quick coupling
valve. No substitutions.
b. Enclosures
i. Enclose quick coupler valves in furnished by owner installed by contractor (FOIC)
concrete protective rings - see Exterior Quick Coupler Valve Assembly drawing.
ii. For non-standard enclosures with an approved variance, quick coupler valves can be
enclosed in Carson 910 valve boxes, tee lid, black, labelled irrigation, with 5/8-inch clear
rock inside and under the valve box to stabilize the assembly.

16. Quick Coupler Keys

a. Buckner or Rainbird 44K to a Nibco 1-inch, two-piece, full port, bronze ball valve, to a 3-inch
brass nipple, to a brass 1-inch FIPT by 34-inch male hose swivel SH-1. No substitutions.
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17. PVC Ball Valves

a. Spears Sch. 80 PVC True Union (TU) 2000 Standard Blocked Ball Valvefor automatic control
valve assemblies upstream of an automatic control valve. Size same as automatic control
valve size. Kit contains FS and FIPT connections up to 2-inch. No Substitutions.

b. Sch. 40 PVC ball valves, FS x FS, for separating new and existing zone laterals for pressure
testing and to be opened and direct buried when testing is completed.

c. Sch. 40 PVC ball valves, FIPT x FIPT, %-inch, %-inch, and 1-inch, to temporary connections on
swing assembly outlets to vent air and close for pressure testing.

18. Automatic Control Valves

a. See Exterior Irrigation Automatic Control Valve Assembly drawing and Interior Irrigation
Automatic Control Valve Assembly to Green Roofs or to Non-Standard Underground On-
Grade Landscape Zones with an Approved Variance drawings.

b. Rain Bird PEB Series automatic control valves for all sprinkler zones. No Substitutions.

19. PRS-Dial.

a. Provide PRS-Dial pressure regulating units for each automatic control valve per the
manufacturer’s flow & pressure loss chart. For best performance, design system for a 15-psi
operating pressure differential upstream and downstream of the automatic control valve.

20. Lateral Pipe & Fittings
a. Sch.40PVC.

21. Valve Boxes & Extensions

a. Provide Carson Polyethylene valve boxes and extensions with solid, locking tee lids, non-
hinged, no meter reader door, black, labeled irrigation. No substitutions.

b. As an alternative to extensions, provide nested with a minimum 1/3 or greater overlap to
prevent soil intrusion. Do not ‘clamshell’ a valve box with an inverted valve box underneath.

c. Provide polyethylene valve boxes with extensions or nested valve boxes as follows:.

i. Carson 910: 6 or less control wire splices, non-standard quick coupler valve assemblies
with an approved variance.

ii. Carson 1419: Gate valve assemblies.

iii. Carson 1220: 1 to 1.5-inch automatic control valve assemblies, 7-18 control wire splices,
and low voltage control wire conduit assemblies with up to 18 control wires.
iv. Carson 1328: 2-inch automatic control valve assemblies, 19 or more wire splices, and low
voltage control wire conduit assemblies with 19 or more control wires.
d. Non-Standard Exterior POC Assemblies, Approved Variance Required, case-by-case basis:

i. Oldcastle, precast, 25-TA concrete enclosure with open bottom, with No. 38 hinged, non-
skid, lockable, double hatch cover with adjustable frame. Provide no bottom option for
drainage and ground heat for freeze protection.

ii. Provide a minimum of two perpendicular stainless steel adjustable Unistrut framing and
hardware supports per enclosure to support the weight of the assembly appurtenances.
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iii. Also see Non-Standard Exterior Irrigation Point of Connection Assembly with Approved
Variance, Part 1 of 2 drawing, and Non-Standard Exterior Irrigation Point of Connection
Assembly with Approved Variance, Part 2 of 2 drawing

iv. High density polyethylene valve boxes and extensions or nested boxes in conjunction
with 25-TA enclosures may be used as well.

v. High density polyethylene valve boxes and extensions or nested boxes may be used for
applications with clearance constraints. Note the boxes below are for 1 to 2-inch
appurtenances, and 2.5-inch might need larger enclosures.

1) Carson 1419: POC gate valve assemblies.

2) Carson 1419: Master valves assembilies, flow sensor assemblies, pressure
regulating valve assemblies, water hammer arrestor assemblies.

3) Carson 1220, oriented sideways: Wye strainer assemblies, drain valve
assemblies.

4) Carson 1328: Deduct meters

5) Carson 1730-24: Backflow assemblies

e. AWWA (509 Gate Valves for Connection to Water Distribution System

i. These waterworks valves require a two-piece adjustable cast iron frame and lid labeled

for water.

22. Sprinklers & Nozzles

b. Dedicated Tree Zones
i. Rain Bird 1804-SAM-PRS sprinklers.
ii. SQ Series nozzle, depending on zone GPM, see Dedicated Tree Bubbler Zones detail.
iii. 5Series MPR Stream Bubbler, depending on zone GPM, see detail.
¢. Short Range Sprinklers & Spray Nozzles
i. Lawns, Rain Bird 1806-SAM-PRS sprinklers.
ii. Planting beds or long grasses, Rain Bird 1812-SAM-PRS sprinklers.
iii. MPR Series nozzles, 8-foot minimum to 15-foot. Do not use 5-foot.
iv. HE-VAN Series nozzles, mix with MPR where MPR arc patterns do not fit.
v. 18 Series VAN nozzles, mix with MPR where longer radii needed.
d. Short to Medium Range Sprinklers & MP Rotator Nozzles
i. Lawns, Rain Bird 1806-SAM-PRS-45 sprinklers.
ii. Planting beds or long grasses, Rain Bird 1812-SAM-PRS-45 sprinklers.
iii. MP80OSR nozzles at 8 - 10 feet.
iv. MP815 nozzles at 12 - 15 feet.
v. Standard MP Rotator 1000 nozzles at 10 - 14 feet, 2000 at 16 - 20 feet, 3000 at 24 - 30
feet, and 3500 at 28 to 35 feet.
e. Medium Range Sprinklers
i. Lawns, Hunter I-20-06-SS at 25 to 44-feet.
f. Long Range Sprinklers
i. Lawns, sports fields, Hunter 1-40-06 at 35 to 67-feet.
g. Non-standard Temporary Irrigation with an Approved Variance
i. Designed on a case-by-case basis.
ii. Temporary on-grade systems might utilize Sch. 40 PVC pipe and fittings, double Marlex,
6-inch Sch. 80 risers, shrub adapters, MP Rotator nozzles, secured with stakes, rubber
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ramps to provide ADA access, reduce trip hazards, and protect piping crossing pathways,
with supply and control using exterior frost-free hose bibbs or quick coupler valves and
Wi-Fi battery valves.

iii. Tree watering bags as part of a 1-year contractor maintenance period or plantings with 2
or less trees.

23. Swing Joints

24.

a.

For %-inch sprinklers, provide Rain Bird SA-125050 with two separate %-inch Marlex street
ells at the inlet and one separate %-inch Marlex street ell at the outlet.

For %-inch sprinklers requiring custom swing assemblies, provide maximum 24-inches in
length, comprised of two %2-inch Marlex street elbows, one %-inch barb x MIPT fitting, Rain
Bird SPX-FLEX flexible low density polyethylene pipe, one %-inch barb x MIPT fitting, and two
¥%-inch Marlex street elbows to the sprinkler inlet

For 34-inch inlet sprinklers, provide Rain Bird TSJ-12075, 12" (30.5 cm) long, 3/4-inch M NPT x
M NPT swing joint with two 34-inch Marlex street elbows at the inlet and two %-inch Marlex
street elbows to the sprinkler inlet, or approved equal.

For 1-inch inlet sprinklers, provide TSJ-12: 12" (30.5 cm) long, 1" M NPT x M NPT swing joint
with two separate 1-inch Sch. 40 street ells at the inlet and one separate 1-inch Sch. 40 street
ell at the outlet or approved equal.

For quick couplers valves, provide Dura 1-A4-1-11-18 swing joint with DL-010 quick lock. No
exceptions. or approved equal.

Conventional Low Voltage Control Wire

a.

For exterior control wiring, provide insulated, solid copper, 14-gauge, designated for 20 to 50

volts (low voltage), UL approved as Type U.F. (underground feeder), copper conductor must

meet or exceed ASTM B-3 specifications. No substitutions.

For interior control wiring, provide 14-gauge UF home runs from the controller throughout

the landscape if acceptable. If not, inside, use 14-gauge THHN, same colors, provide a

serviceable splice box serviceable at 5 feet or lower above the interior finish floor.

Provide EMT conduit for all interior control wiring.

For exterior control wire, tape the wire harness every 5 feet on center, route with the

irrigation mainline in a direct bury condition at a 5 or 7 o'clock position along the side but

not affixed to the mainline, and provide 18-inch expansion coils at pipe directional changes.

For exterior control wiring that cannot run adjacent to the mainline, provide serviceable Sch.

80 conduit and sweeps at mainline cover depth, sized at twice the diameter of the contents.

Seal conduit ends with compressed filter fabric to inhibit soil intrusion as described with

sleeves, and route conduit to a location where it can be paired with the mainline.

Terminate all spare or staged wiring in boxes at mainline terminations.

Control wire colors

i. White: Dedicated common wire, controller to master valve.

ii. White: Dedicated common wire, controller to flow sensor.

iii. White: Dedicated common wire(s), controller to field or mechanical room automatic
control valves with each mainline branch.

iv. Red: Dedicated hot wire to each automatic control valve with each mainline branch.

v. Yellow: Dedicated hot wire to master valve.
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vi. Orange: Dedicated spare wires looping through each field automatic control valve box
with each mainline branch.

vii. Black: Non-looping wires with a designated mainline branch(es) to a staged location for
future expansion.

Control Wire Splices

i. 3M-DB Series, for conventional control wire and dedicated trace wire direct bury splices
sized for wire size & quantity per manufacturer's recommendations. No exceptions.

ii. For non-standard 2-wire control systems with an approved variance, use 3M 3570GN
Scotchlok epoxy-filled splice kits for all direct-bury connections. These specialized splices
prevent moisture intrusion and the resulting electrolysis and corrosion caused by the
continuous electrical current in 2-wire systems.

25. Trace Wire

Also see Exterior Dedicated Non-Overlapping Trace Wire Layout drawing.

Insulated, soli copper, 14-gauge, designated for 20 to 50 volts (low voltage), UL approved as
Type U.F. (underground feeder), no exceptions.

Wire color: blue.

Provide dedicated trace wire for the mainline and each zone lateral pipe. Do not connect the
dedicated mainline trace wire to dedicated zone lateral trace wires. Do not connect
dedicated zone lateral trace wires together.

Start the trace wire at the gate valve assembly box at the copper-to-mainline transition. Tape
the wire to the top of the mainline at 5-foot intervals. Route to all control valves, mainline
terminations, and termination boxes using direct-bury splices. Provide a 36-inch serviceable
loop above grade in each valve box for locator connection. Cap all wire ends with a direct-
bury splice to prevent moisture intrusion.

For dedicated mainline trace wire splices at each automatic control valve, provide a splice on
the mainline trace wire with 36-inches of serviceable wire above the finish grade inside the
respective valve box to allow a connection to an electromagnetic locator. Provide a direct
bury splice to cap all trace wire terminations to prevent moisture intrusion.

Provide a dedicated trace wire for each zone starting at the control valve. Include a 36-inch
serviceable loop inside the valve box. Tape wire to the top of the lateral pipe at 5-foot
intervals. Use direct-bury splices at tees and ensure insulated wires do not overlap. Route
to all terminations, cap wire ends to prevent moisture, and direct-bury with the pipe.

26. Dedicated Tree Zones

a.

See Dedicated Tree Bubbler Zone drawings.
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G. Installation, Fabrication, Construction

1. General

a. Upon completion of the irrigation installation, color coded laminated zone map and table.
Two hardcopies and a pdf submittal of 11" x 17" zone map and table, landscape orientation,
laminated reductions of as-built irrigation plans, color coded zones/piping, enlarged zone
numbers, and highlighted or circled quick couplers, and a color coded table on the reverse
with zone numbers, plant type descriptions, e.g. shrubs, groundcovers, dedicated tree zone,
lawn, type of sprinklers and nozzles, and zone precipitation rates. Provide and submit pdf as
part of eO&M Manual and to Grounds.

b. Do not install landscape-irrigation and related work during saturated soil conditions as this
can severely damage and compact the subgrade and topsoil.

¢. Do notinstall landscape-irrigation during or when freezing conditions are anticipated to
prevent damage to irrigation, other property, and safety hazards such as ice on hardscapes.

d. Landscape and irrigation work must be performed by landscape-irrigation trade partners
with at least 5 years of experience in moderate to large, public works or commercial
landscape-irrigation construction and maintenance. General contractors or other trade
partners cannot self-perform landscape-irrigation work.

e. The Contractor shall meet with the project team, the Owner, and Grounds for final review,
evaluation, and approval of the irrigation prior to final acceptance.

2. Construction Meetings, Milestones, Testing & Inspections.

a. Testing and inspections

i. The GC and project shall provide and the Owner and Grounds shall evaluate and
approve irrigation and planting testing and inspections including but not limited to
subgrade preparation, soil preparation, rough grade, irrigation mockups, irrigation
installation, irrigation pressure testing, finish grade, tree pit infiltration testing, tree
and plant delivery inspection, tree and plant layout, planting mockups, planting
inspection, coverage testing, and mulching.

b. Pre-Mobilization Meeting, Walk & Refreshers After Inactivity

i. The GC and project shall provide a meeting and site walk prior to mobilization, after
periods of 60 calendar days of landscape-irrigation inactivity as is common with
phased construction, or before a new foreperson starts, including but not limited to
the protection of trees, vegetation, soil, irrigation, and other site features, vehicle and
pedestrian detours, site logistics including access routes, construction trailers,
staging areas, overview of existing conditions and preliminary design strategy
options, site, irrigation and landscape workflow and schedule milestones, and
landscape-irrigation as built, interim conditions, and future state plans.

ii. Prior to mobilization, field verify as-built information updated during design and test
and document performance of existing irrigation to remain or be modified prior to
construction. Document and markup updated as-built information, zone numbers,
zone flow in GPM, operating conditions and damage prior to mobilization, early
works and demolition, and future state irrigation. Identify, document, tag and
protect control, spare, and trace wiring and at both ends of splices if wiring is cut.
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c. Mockups

Vi.
Vii.
viii.
iX.
X.
xi.
Xii.
xiii.
Xiv.
XV.
XVi.

The GC shall provide in-place mockup inspections for review and approval of each
initial assembly before proceeding with the installation of additional assemblies to
allow for adjustments and to minimize corrective work. Mockups occur over time
with progress and often consist of two parts at two distinct points in time. For
example, for a gate valve assembly, part 1 is inspecting the assembly for proper
installation in an excavated condition, and part 2 is inspecting the assembly later in
the project after installing enclosures and backfilling.

The GC and landscape-irrigation trade partner should try to batch mockups and
other testing and inspections to maximize site visits.

In the interest of production, the minimum advance notice for mockups is (3) UW
business days, and if the landscape architect-irrigation designer is not available, with
approval of the project, Grounds in coordination with PDG can inspect, document,
and approve mockups for the project.

Irrigation point of connection assemblies.

Solvent welding, pipe fitting, and pipe sizing.

Low voltage control and spare wiring conduit assemblies.

Low voltage control and spare wiring splice box assemblies.

Dedicated trace wiring and splices.

Gate valve assemblies.

Quick coupler valve assemblies.

Automatic control valve assembilies.

Sprinkler assemblies.

Tree bubbler assemblies.

Sleeves and sealing sleeves

Pipe bedding and backfill.

Non-standard assemblies with approved variances.

e. Controller Pre-Installation Meeting

The GC and project shall provide a dedicated pre-installation meeting for the
irrigation controller with the Owner, Grounds, the architect, electrical engineer, UW-
IT, the electrical trade partner, and the landscape-irrigation trade partner to mount
the controller and coordinate all pathways and conduits for 120v power, Ethernet
and enclosures from the MDF/IDF, low voltage conduits in the mechanical room and
to the landscape, green roof, or vegetated membrane via the foundation, wall, or
ceiling penetrations from the mechanical room.

The GC and project shall provide a separate dedicated irrigation controller meeting
with UW IT to provision Ethernet including setting up VLAN 2850, a subnet, IP
address, subnet mask, and gateway on VLAN 2850, ensuring this information is
included on the early outlet schedule, termination and testing, and confirmation of
connection with the Grounds irrigation central control system.

For efficient coordination and installation, it is helpful to combine the irrigation
electrical irrigation controller and mechanical-plumbing irrigation POC assembly pre-
install meetings.

f.  POC Assembly Pre-Installation Meeting

Uw
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The GC and project shall provide a dedicated pre-installation meeting for the
irrigation POC assembly with the Owner, Grounds, the architect, mechanical-
plumbing engineer, the plumbing trade partner, and the landscape-irrigation trade
partner to install the irrigation POC assembly.

For efficient coordination and installation, it is helpful to combine the irrigation
controller and mechanical-plumbing irrigation POC assembly pre-install meetings.

g. Progress Meetings

The GC and project team shall schedule regular meetings during site, landscape, and
irrigation work including the Owner and Grounds.

Site Observation Reports or Field Reports shall be published and distributed with
meeting findings including tracking and resolution of issues with the goal of resolving
issues quickly to avoid corrective invasive work after finish work and punchlist.

h. Hydrostatic Pressure Testing

Vi.

The contractor shall successfully pre-test before testing with PDG and Grounds.
Pressure test lateral piping at 80 psi with 5 psi of allowed loss over 15 minutes,
source pump off, valve downstream of source pump closed, automatic control valve
in a hydraulically closed condition with flow control open and isolation ball valve
open, and swing assemblies with Marlex street ells installed without sprinklers with
temporary Sch. 40 FIPT caps and inexpensive temporary FIPT x FIPT ball valves on
swing assemblies at lateral terminations to vent air. Document all results by color
coding and dating a working copy of the irrigation plan, in site observation reports,
and other project correspondence.
Pressure test mainline piping at 125 psi with 0 psi loss over 30 minutes, using the
new permanent water supply, or a non-standard temporary supply with an approved
variance, with source pump off, valve downstream of source pump closed, automatic
control valve in a hydraulically closed condition with flow control open and isolation
ball valve open, with quick coupler valves installed, and with all other permanent
irrigation installed, with a temporary means of venting air at mainline terminations.
Although incremental mainline testing by the landscape-irrigation trade partner is
acceptable for internal QA/QC, official mainline pressure testing must test the entire
system. Document all official testing results by color coding and dating a working
copy of the irrigation plan, in site observation reports, and other project
correspondence.
For testing existing and new mainline connections, provide a gate valve assembly
between existing and new mainline and a quick coupler valve(s) to safely vent stored
air energy. In addition to pressure testing new mainline pipe, visually inspect the
existing mainline for leaks during testing.
For pressure testing existing & new lateral piping connections, provide a Sch. 40 line
size solvent welded PVC ball valve at the transition, provide a means of venting
stored air energy such as a sprinkler swing assembly with a temporary %" FIPT ball
valve, and after successful testing, open and direct bury the inline ball valve with no
enclosure.
Pressure Testing Existing Lateral Piping with Sprinklers

1. Remove sprinklers, temporarily cap swing assembly outlet fittings with %-

inch Sch. 40 PVC FIPT caps, and pressure test as described above.
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2. With approval of Owner and Grounds, remove sprinkler nozzles and
temporarily replace with PA-80 fittings on sprinkler risers and Sch. 40 PVC
FIPT caps and provide a line pressure test without a gauge. Due to the flow-
by at the sprinkler wiper seal and riser, a formal pressure test will not be
meaningful, however, by mostly closing the system leaks can be more easily
identified and repaired.
i. Coverage Testing

i. The contractor shall successfully pre-test and adjust prior to testing.

ii. Coverage test each zone by activating zones via the controller or remote handheld
device via the cloud using the new permanent water supply. Also test all quick
coupler valves by inserting a key to activate and removing a key to close the valve.
Last, program and test a simulation to demonstrate that the controller and flow
sensor will shut off the master valve in an alarm flow condition.

j.  Controller Testing

i. Certification. Coordinate with the controller manufacturer representative to inspect
and certify the proper installation of new controllers and to review basic
programming including but not limited to flow sensor, flow limits, master valve, and
irrigation scheduling.

ii. Testfor Ethernet communication and connection to the central control system.

k. Owner Training. Owner training shall not occur until the entire irrigation system and
associated planting are fully completed and functional.

|.  Punchlist & Backpunch. Aggregate new and unresolved issues in a punchlist and backpunch
until issues are resolved. Goal is to minimize punchlist by identifying and resolving issues in
real time.

m. Contractor Maintenance Period. See content at end of this section.

n. Contractor Warranty Period. See content at end of this section.

3. lrrigation Controllers

a. Interior wall mount irrigation controllers
i. Also see Interior Mechanical Room Irrigation Controller - Wall Mount and Interior
Mechanical Room UW-IT Ethernet to Irrigation Controller details.

ii. Coordinate with the electrical trade partner to furnish and install the irrigation
controller adjacent to the irrigation POC assembly.

iii. Coordinate with the electrical trade partner to furnish and install the top of a wall
mount controller enclosure to be 67-inches above finished floor.

iv. Include a clear, unobstructed “service envelope” around all wall-mounted controllers,
clear from conduits, pipes, drains, or housekeeping pads. Clearance dimensions
shall be:

1) Wall clearances: Left side - 18" (to allow 180 door swing). Right side - 12".
Below - side-width clearances down to the floor. Supplemental controller
related enclosures and conduits are allowed below if they do not exceed the
depth of the controller.

2) Floor clearances: Provide a standing surface 4 feet deep and 1 foot to each
side of the controller
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viii.

Xi.

Xil.

Xiii.

Furnish and install all low voltage connections between the controller, master valve,
flow sensor, and automatic control valves via EMT terminated with single gang metal
boxes with protective bushings at wiring outlets.

All control, common, and spare wires shall have labels 2 inches from the terminal
strip with permanent, alphanumeric adhesive labels that correspond to the zone
numbers and descriptions on the project as-built plans and the color-coded zone
map.

Coordinate with the electrical trade partner to furnish and install Ethernet Cat6 cable
from MDF/IDF via cable tray or EMT to an enclosure adjacent to the controller,
typically a UW-IT Milbank box, a secure, NEMA 3R-rated metal enclosure, part
number 12126-LC1 or similar, 12"x12"x6" with hinged cover, with a padlock ready
three-point latching mechanism for a specific key, part number 2233, with a patch
cord via EMT to a factory knock out on the controller. Coordinate with the project
and UW-IT to utilize one of the ports in the Milbank box. If a multiport Milbank
enclosure is not available, provide a dedicated junction box enclosure, NEMA-3, 16-
gauge steel, 6"x6"x4" with a solid screw plate, with a biscuit jack inside and patch
cord to the controller via EMT conduit.

All conduits shall have a maximum 50% volume fill based on the total wire count
(including all spares). Provide pull boxes per electrical code requirements.

Wire color coding shall be as follows: common wires (white), dedicated master valve
common (white), dedicated master valve hot (yellow), automatic control valve hot
wires for each zone (red), looping spares per quantities noted herein (orange), non-
looping spares per quantities noted herein (black), and a dedicated common (white)
and hot (red) for the master valve.

Control and spare wire primary and spare conduits shall be 2-inch in diameter
minimum.

b. Non-Standard Exterior Controllers with an Approved Variance

Vi.

Also see Non-Standard Exterior Irrigation Controller with Approved Variance - Wall
Mount and Non-Standard Exterior Irrigation Controller with Approved Variance -
Pedestal drawings.

Non-standard exterior irrigation controllers with approved variances are only
acceptable when conditions require, and not because of budget constraints.
Examples include an athletic field or open space with no suitable adjacent building
for mounting, or where an exterior controller offers clear end user and lifecycle
maintenance advantages.

Furnish and install the irrigation controller adjacent to the irrigation POC assembly
when both are exterior installations. Coordinate with the electrical trade partner.
Install a wall mount controller with top of cabinet at 67-inches above finish grade.
Coordinate with the electrical trade partner. Coordinate with rough carpentry and
mason trade partners to furnish and install formwork and a concrete base with a
bolt template for a pedestal mount controller.

Update interior controller products, materials, and equipment for exterior weather
rated conditions.

Provide above-grade irrigation electrical pathways with exterior-rated rigid conduit
with tamper-resistant connections and provide a dedicated Ethernet connection to
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Vii.

viii.

the campus central control system terminated inside a locking enclosure or
supplemental NEMA-3 enclosures.

Coordinate with the electrical trade partner to furnish and install to furnish and
install controllers and related work to be theft and vandal resistant.

Furnish and install all low voltage connections between the controller, master valve,
flow sensor, and automatic control valves, preferably underground and if above
grade in rigid conduit with secure connections.

Furnish and install alphanumeric adhesive labels 2-inches from control and spare
wire terminations to denote zone numbers, names/descriptions for common wires,
and names/descriptions for spare wire harnesses that correspond to the irrigation
as-built plan and 11" x 17" color coded zone map/table.

4. lIrrigation POC Assemblies

a. Interlor POC Assemblies

Vi.
vii.

viii.

Many of the requirements for interior POC assemblies are locatd in the Mechanical
standards - Plumbing sections.

See Interior Mechanical Room Irrigation Point of Connection Assembly detail for
component placement on building water headers.

See Basis of Design Irrigation POC Assemblies for pressure requirements. and
Products, Materials, and Equipment.

Install the deduct meter a maximum of 4 feet above the finished floor, all other
appurtenances a maximum of 5 feet above finished floor, and ball valves a
maximum of 6 feet above the finished floor. Note that a compact, hardwired, front-
facing remote meter register model can be mounted away from the flow tube at the
acceptable elevation if a workaround for a higher meter mounting is needed.

PRV assembly shall have upstream and downstream oil filled 0-150 psi pressure
gauges.

Drain valves shall be plumbed to a floor drain.

Do not install an irrigation PRV bypass as it can be inadvertently left open and risk
damage from excessive pressure.

Irrigation PRVs shall have a minimum 15 psi differential between the upstream
supply and downstream regulated set point at the furthest/highest head.

Install Type K copper piping through the penetration and seal to the landscape or
green roof, terminated in serviceable planting soil with a brass female adapter, to an
irrigation gate valve assembly(s), to PVC piping, fittings, an initial quick coupler
valve(s), and other appurtenances, adjacent to a low voltage control and spare wire
assembly. For planting areas in opposite directions from the penetration, provide
two mainline branches, each with a gate valve assembly. Transitions to Type K
copper pipe and fittings a minimum of 2-feet from the foundation, wall, or ceiling
penetrations and seals.

b. Non- Standard Exterior Irrigation POC Assemblies with Approved Variances

Non-standard irrigation POC assemblies with an approved variance are only
acceptable when conditions require, and not because of budget constraints.
Examples include an athletic field or open space with no suitable adjacent building
with interior plumbing infrastructure.

UW Facilities Design Standard | Section: Irrigation | August 2026 | 206.685.1900 | Page 33


https://facilities.uw.edu/
https://facilities.uw.edu/planning/design-standard#mechanical
https://facilities.uw.edu/planning/design-standard#mechanical

Irrigation Design Standards UW Facilities
Installation, Fabrication, Construction https://facilities.uw.edu

ii. Also see Non-Standard Exterior Irrigation Point of Connection Assembly with
Approved Variance, Part 1 of 2 drawing, and Non-Standard Exterior Irrigation Point of
Connection Assembly with Approved Variance, Part 2 of 2 drawing.

iii. Also see FDS Mechanical standards - Plumbing section, Electrical standards, and Civil
standards.

iv. Coordinate with others to furnish and install non-standard irrigation POC assemblies
with approved variances as part of building and site modelling, with project specific
details in the civil plans, the irrigation plans, and electrical and site electrical plans,
and develop shop drawings based on actual field conditions for review and approval
by the project, Owner and Grounds.

v. Coordinate with others to furnish and install non-standard exterior irrigation POC
assemblies with approved variances to be supplied by a domestic water source from
an interior mechanical room or a dedicated exterior connection to a domestic water
distribution system per the Civil sheets and not a building domestic service pipe or
fire service pipe with a fully restrained mechanical connection or hot tap, followed by
an AWWA (509 gate valve immediately adjacent to the connection, pipe and fittings,
typically ductile iron, all fully restrained, per UW FDS Civil, Irrigation, and Seattle
Public Utilities standards, to an irrigation POC with an FIPT service size connection.

vi. Furnish and install non-standard exterior irrigation POC assemblies with approved
variances with bronze and brass pipe, nipples, and fittings to an irrigation gate valve
assembly, into concrete vaults with a bronze full port ball valve, a wye strainer, a
backflow prevention assembly, a pressure regulating valve with upstream and
downstream oil filled 0-150 psi pressure gauges, a normally open master valve, a
flow sensor, a drain with a hose connection and ball valve, a water hammer arrestor,
a deduct meter, and a bronze full port ball valve, enclosed in a concrete vaults, or
with a secondary variance, also in valve boxes and extensions, and with a tertiary
variance, exclusively in valve boxes and extensions. Note that the number of
enclosures will be contingent upon the size of the irrigation service and sizes and lay
lengths of POC assembly appurtenances most commonly ranging from 1 to 2.5-
inches.

vii. Pressure Reducing Valves (PRV) - Installer Note, see above under Interior POC
assemblies.

viii. The irrigation system downstream of non-standard exterior POC assemblies with
approved variances shall consist of underground piping to gate valve assemblies,
quick coupler valve assemblies, and automatic control valve assemblies, to sprinkler
zones and sprinkler assemblies and other irrigation assets in the landscape.

5. Full Port Ball Valves

a. Furnish and install as part of standard quick coupler valve keys.
b. For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install, see above.

6. Wye Strainer

a. For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install, see above.
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7.

10.

Backflow Prevention Assembly

a.

For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install, see above.

See the Potable and Nonpotable Water section of the Mechanical standards for interior
mechanical room installation.

Flow Sensors

a.

For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install, see above.

For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install a flow sensor with 10 inlet diameters of Sch. 80 PVC pipe or brass nipples with MIPT
ends, straight with no fittings, upstream of the flow sensor, and 5 inlet diameters of Sch. 80
PVC pipe or brass nipples with MIPT ends, straight with no fittings, downstream of the flow
sensor.

System Layout

a.

Furnish and install piping, control wiring, and other irrigation with new and existing trees.
For narrow street planters where trees are required, provide as much clearance as possible
and use sleeves to protect pipe and control wiring in the anticipated mature root zones. Do
not route piping in tree protection zones.

Provide a minimum of 8-feet of clearance between mainline and control wiring and a
minimum of 5-feet between lateral lines and new trees.

See Plants and Trees Standard Specifications and Trees Additional Standard Specifications
for planting requirements intended to protect underground piping and conduit from root
intrusion and structural weight.

For irrigation that needs to enter existing and anticipated tree protection areas, layout piping
radially between known and anticipated root growth to avoid trenching and piping
perpendicular to roots. See Green Sheet - Tree Protection for additional protection
requirements.

Trenching

a.

Coordinate with others to furnish and install an approved subgrade prior to starting
irrigation trenching as this elevation can be used to determine finish grade based on soil
cover depth requirements allowing some trade partners to layout piping and control wiring
on the subgrade and cover it with import topsoil in lieu of trenching in rough grade import
topsoil. Note that contingent upon soil depths, mainline and control wiring might need
shallow subgrade trenching, and lateral pipe might need to be lifted and compacted
underneath when covering with import topsoil.

Furnish and install straight trenches with uniform flat trench bottoms.

In tree protection areas, install trenches with an air spade or careful hand excavation per
Plants and Trees Standard Specifications and Trees Additional Standard Specifications
requirements. Consult with UW Arborist.

Remove all sharp objects, rocks, and debris from trenches.
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11. Pipe Cover Depths

a.

b.

C.

d.

Water Supply
i. Furnish and install a minimum 24-inch and maximum 27-inches of soil cover (not
including mulch) over water supply pipe from the domestic water distribution
connection to the irrigation POC assembly for non-standard variance approved
exterior POC assembly installations. Adjust for hardscape soil equivalent cover
depths per examples above.
Mainline

i. In planting soil, furnish and install a minimum of 18-inches and a maximum 21-
inches of soil cover (not including mulch) for mainline pipe.

ii. Where pipe crosses under hardscapes, furnish and install equivalent soil cover
adjusted for hardscape material equaling 0.2-inches of 1-inch soil R-value. For
example, a 4-inch deep concrete path with 2-inches of compacted crushed rock base
course is 6 * 0.2 = 1.2-inches of equivalent soil depth, thus, in addition to the 6-
inches of concrete and crushed rock, 16.8 inches of soil is needed to achieve the
minimum 18-inch soil cover depth with a total profile depth of 22.8-inches.

Lateral Pipe

i. In planting soil, furnish and install a minimum of 12-inches and a maximum 15-
inches of soil cover (not including mulch) for lateral pipe.

ii. Where pipe crosses under hardscapes, furnish and install equivalent soil cover
adjusted for hardscape material equaling 0.2-inches of 1-inch soil R-value. For
example, a 4-inch deep concrete path with 2-inches of compacted crushed rock base
course is 6 * 0.2 = 1.2-inches of equivalent soil depth, thus, in addition to the 6-
inches of concrete and crushed rock, 10.8 inches of soil is needed to achieve the
minimum 12-inch soil cover depth with a total profile depth of 16.8-inches.

Cover On All Sides

i. Furnish and install pipe cover depth requirements for all sides of the pipe - above,
below, and on the sides. For example, an irrigation lateral pipe with 12-inches of soil
above but only 2-inches of soil between it and a 4-inch thick concrete biofiltration
planter wall has only 2 + (4 * 0.2) = 2.8-inches of equivalent soil cover and this is
unacceptable.

12. Pipe Bedding

a.

Furnish and install 3 to 4-inches of sand or import topsoil bedding below and above
irrigation piping.

Do not bed and backfill piping until pressure testing is completed and approved by
Landscape Architect, Owner and Grounds.

13. Pipe & Assembly Backfill

a.

Furnish and install topsoil backfill or approved native backfill free of debris rocks greater
than 1-inch compacted in 6-inch lifts to planting bed density and to accommodate specified
topsoil depths.

Do not backfill piping, valve boxes, quick coupler valves, sprinklers and other irrigation until
pressure testing is completed and approved by Landscape Architect, Owner and Grounds.
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14. Solvent Welding

a.

Furnish and install solvent welded socket connections for pipe, fittings, and appurtenances
unless otherwise specified per Weld-On Solvent Welding Guide and Technical Resources
https://weldon.com/product-literature/tech-tips/ and related ASTM standards. In summary,

cut PVC pipe ends at 90 degrees to the pipe length and clean all cutting burrs prior to solvent
welding. Use of a deburring tool is highly recommended. Wipe pipe ends clean. Apply
primer to both fitting and pipe end. Apply a light coat of cement on the inside of the fitting
and a heavier coat on the outside of the pipe. Provide a quarter turn while inserting pipe
into the fitting and hold for 30 seconds. Wipe excess cement from the outside of the pipe.
Solvent welded joints shall be given at least fifteen (15) minutes set-up time before moving
or handling. Pipe shall be partially center loaded to prevent arching and slipping. No water
shall be permitted in pipe until a period of at least 24 hours has elapsed for solvent weld
setting and curing. Test pipe as indicated elsewhere in these standards

15. Mainline & Lateral Pipe & Fittings

a.

Bronze and Brass Nipples. Furnish and install this option from the domestic water supply
irrigation POC to a non-standard exterior POC assembly with an approved variance and
between appurtenances within an exterior POC assembly and for a flow sensor with flow
sensor sized straight pipe, no fittings, 10 inlet diameters upstream and 5 outlet diameters
downstream of the flow sensor,

Schedule 80 PVC. For a non-standard exterior irrigation POC assembly with an approved
tertiary variance with valve box enclosures, furnish and install Sch. 80 PVC from the domestic
water supply irrigation POC to a non-standard exterior POC assembly with an approved
variance, for automatic control valve assemblies including Sch. 80 threaded-on-one-end
(TOE) non-extruded nipples, Sch. 80 MIPT x MIPT unions, and Sch. 80 FS x MIPT unions, for
connections to non-standard HDPE pipe with an approved variance, and 3-feet upstream
and downstream of 125# AWWA gate valve assemblies for irrigation systems with mainlines
larger than 2.5-inches

Schedule 40 PVC. Furnish and install for mainline for underground on-grade and on-
structure landscapes.

Non-Standard High-Density Polyethylene (HDPE) with an approved variance, SDR 11,
possibly SDR-9, on a case-by-case basis. Applications include but are not limited to the
following.

i. For unavoidable directional changes under hardscapes, or within deep bioretention
cell profiles where piping is not easily serviceable, for soil conditions with differential
settling, or on hillsides at risk of soil creep, furnish and install HDPE pipe and
bending within allowable manufacturer deflection limits and with transitions
configured to avoid stress on PVC pipe and fittings.

ii. Furnish and install connections between PVC to HDPE SDR 11 with special fused
fittings or with conventional fittings using a Sch. 80 socket by FIPT coupler to a brass
MIPT x barb fitting inserted into HDPE pipe after heating to a slightly malleable
condition in non-boiling water or with a temperature controlled heat gun per
industry standards and best practices, with each connection immediately secured
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with (2) stainless steel marine grade hose clamps, to a brass barb fitting x MIPT, then
same as above in reverse process.

iii. Full scale non-standard HDPE mainline installations require an approved variance
including dedicated design, product and execution specifications based on industry
standards and best practices and required installer certifications.

e. If piping needs to enter the outer area of a tree protection zone, furnish and install the pipe
radially between known roots to avoid trenching across roots. All trenching in tree
protection areas shall be done by air spading, or by hand if permitted by the project and UW
arborist. See FDS Tree Protection for additional requirements.

f.  Temporarily seal pipe opens during installation to prevent contamination of soil, debris,
animals.

g. Furnish and install straight piping. Do not bend piping. Use fittings for all vertical or
horizontal directional changes.

h. Furnish and install pipe to utilize common 45 and 90-degree fittings. When necessary, use
11 and 22.5-degree fittings or double 45-degree fittings.

i.  Furnish and install a minimum of 4-inches of exposed pipe between fittings to allow for
lifecycle repairs. For automatic control valve assemblies and non-standard POC assemblies
with an approved variance provide a minimum of 2-inches of exposed pipe between
threaded fittings.

j.  Place pipe adjacent to other pipes. Do not vertically stack pipes. Furnish and install a
minimum of 3-inches of lateral and vertical separation between adjacent pipes in common
trenches.

k. For mainline, furnish and install horizontal facing fittings to appurtenances including quick
coupler valves and automatic control valves.

| For lateral pipe, furnish and install horizontal facing fittings to sprinkler swing assemblies
and face fittings to the outside of planting areas.

m. For metallic to PVC connections, furnish and install Sch. 80 PVC nipples between threaded
connections, and a threaded-on-one-end (TOE) Sch. 80 non-extruded nipple in a PVC socket
fitting to an FIPT metallic fitting. Do not use male adapters.

n. For male threaded connections, furnish and install Teflon tape for threaded connections.
Use a maximum of 3 to 4 wraps of Teflon tape. Do not use Teflon paste.

0. For non-standard exterior POC assemblies requiring an approved variance, for flow sensors,
furnish and install flow sensor size Sch. 80 pipe or brass nipples, straight, no fittings, 10 inlet
diameters upstream and 5 outlet diameters downstream of the flow sensor.

p. For non-standard HDPE sleeves and piping with an approved variance, most likely where
curved serviceable pipe and sleeves under hardscapes are needed, furnish and install
without exceeding the manufacturer's recommendation for maximum deflection, and
configure to avoid excessive stress on PVC pipe and fittings at transitions.

g. Completely flush all piping prior to installing gate valves, quick coupler valves, automatic
control valves, other appurtenances, and sprinklers. Control discharged water when
flushing to prevent erosion, washouts, or getting people or property wet.

16. Mainline Repair Couplers

a. Furnish and install solvent welded mainline couplers.
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b. Where solvent welded connections are not possible and with Owner and Grounds approval,

furnish and install Romac Style 511 Coupling, with 5-inch barrel length for sizes 1 - 1.5-inch
and 7-inch barrel length for pipe sizes 2-inch to 2.5-inch, with . stainless steel marine grade
bolts, per manufacturer’s instructions including torque wrench settings to tighten bolts.

Do not use PVC slip fixes or PVC compression couplers on mainline or lateral piping. Provide
similar but restrained fittings for 3-inch and above.

17. Sleeves

Furnish and install sleeves to utilize common 45 and 90-degree fittings.

Furnish and install straight continuous sleeves sized at twice the aggregate diameter of the
contents. Do not install sleeves with directional changes.

Do not install curved sleeves. If curved serviceable sleeves are unavoidable under
hardscapes, furnish and install HDPE sleeves and internal HDPE pipe not to exceed the
manufacturer's recommendations for maximum deflection and transitions that minimize
stress on PVC pipe and fittings.

Furnish and install fully serviceable sleeves that extend a minimum of 6” beyond hardscapes.
Temporarily seal sleeves with compressed filter fabric immediately upon installation to keep
sleeves free of soil, rock and other debris. If contents are incrementally installed over time,
provide temporary seals until installation of contents is completed.

Permanently seal sleeves with compressed filter fabric immediately upon placement of
internal contents to keep free of soil, rock, and other debris.

Furnish and install temporary and permanent filter fabric seals on ends of sleeves with
sufficient compression to not become dislodged and to be removable with moderate force.
Furnish and install with 4 to 6-inches of filter fabric extending beyond sleeves ends to
provide a grab point for removal.

Furnish and install sleeves with a single piece of pipe. For sleeves exceeding 20-feet that
require two section of pipe, furnish and install with a solvent welded connection including
primer and joint compound.

18. Flow Sensor Assemblies

a.

For non-standard exterior irrigation POC assemblies with an approved variance, furnish and
install a flow sensor with 10 inlet diameters of bronze or brass nipples with MIPT ends,
straight with no fittings, upstream of the flow sensor, and 5 inlet diameters downstream of
flow sensor. For tertiary variances, substitute Sch. 80 PVC nipples.

19. Gate Valve Assemblies

a.
b.

See Exterior Gate Valve Assembly detail.

The landscape-irrigation trade partners may install additional ‘elective’ gate valves and quick
coupler valves to safely vent stored air energy at their expense to facilitate workflow and
unofficial incremental QA/QC pressure testing with advanced approval by Owner and
Grounds.

Upstream and downstream of non-standard exterior POC assemblies in HDPE valve boxes
with primary and secondary approved variances.
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20. Quick Coupler Valve Assemblies

21.

22.

a.
b.

See Exterior Quick Coupler Valve Assembly drawing.

Also see swing assemblies for installation instructions.

Furnish and install quick coupler valve(s) immediately downstream of the lead off gate
valve(s) from building penetration(s).

Furnish and install quick coupler valves every 100 feet or less or as needed to avoid water
hoses crossing walkways and roads, especially ADA building entrances.

Furnish and install quick coupler valves upstream of gate valves and at all mainline
terminations to allow for the safe discharge of stored compressed air energy when filling
empty or partially drained mainlines.

Enclose quick coupler valves in furnished by owner installed by contractor (FOIC) concrete
protective rings - see Exterior Quick Coupler Valve Assembly drawing. No Exceptions.

For non-standard enclosures with an approved variance, furnish and install quick coupler
valves in Carson 910 valve boxes, tee lid, black, labelled irrigation, with 5/8-inch clear rock
inside and under the valve box to stabilize the assembly.

Quick Coupler Keys

a.

Furnish and provide quick coupler keys to Grounds as part of attic stock.

Automatic Control Valve Assemblies

a.

Also see Exterior Irrigation Automatic Control Valve Assembly drawing and Interior Irrigation
Automatic Control Valve Assembly to Green Roofs or to Non-Standard Underground On-
Grade Landscape Zones with an Approved Variance drawings.

It is acceptable to furnish and install exterior automatic control valves with horizontal
mainline stub outs into the valve box instead of a vertical riser provided 1 to 2-inch
clearances are provided between the pipe, valve box, cut out, and bricks, and that the cut
out is sealed with filter fabric affixed to the exterior valve box to prevent soil intrusion.
Furnish and install one automatic control valve for each zone.

Furnish and install automatic control valves within or adjacent to the zones they control,
lawn zones in lawn, planting bed and tree bubblers zones in planting beds.

Furnish and install a single automatic control valve per enclosure.

Furnish and install Christy's valve tags with permanent, exterior rated, alphanumeric
characters of 1.25-inch height to denote zone numbers in each valve box and common wire
and spare wire names/descriptions at wire assembly box terminations. Zip tie to valve or
valve box in an easy to see location that does not inhibit serviceability.

Exterior automatic control valves furnished and installed by the landscape-irrigation trade
partner are preferred for underground on-grade landscaping.

Interior automatic control valves are acceptable where the landscape-irrigation trade
partner furnishes the automatic control valve and the mechanical-plumbing trade partner
installs. This approach can maximize planting for sites with limited planting areas as
opposed to competing with automatic control valve boxes in the landscape, and interior
automatic control valves are required for green roofs or vegetated membranes without the
specified soil cover to prevent damage from freezing. For interior installations, the
mechanical-plumbing trade partner also furnishes and installs lateral sized bronze full port
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ball valves upstream and downstream of each automatic control valve for isolation and
installs automatic control valves in a vertical, upward flow position.
Furnish, install, and adjust PRS-Dial units for optimal nozzles performance without misting.

23. Valve Boxes and Extensions

a.

Also see Exterior Irrigation Automatic Control Valve Assembly drawing and Exterior Gate
Valve Assembly detail.

Also see Products, Materials and Equipment.

Furnish and install valve boxes, extensions for each appurtenance and for low voltage wire
conduits or splices. For non-standard exterior POC assemblies with an approved variance,
larger enclosures can house multiple appurtenances.

Furnish and install valve boxes, valves, and quick coupler valves in beds at least 36-inches off
hardscape edges.

Furnish and install valve boxes parallel or perpendicular to adjacent rectilinear features and
with the same clearances between valve boxes.

As an alternative to extensions, two valve boxes can be furnished and installed in a nested
configuration with a minimum 1/3 or greater overlap to prevent soil intrusion. Do not
‘clamshell’ valve boxes with an inverted valve box underneath.

Furnish and install valve boxes and extensions sized for serviceability, to allow room for
testing, manual operation, calibration, removal, and maintenance of equipment.

Furnish and install valve boxes with 1 to 2 inches of clearance between piping, cut outs,
openings, bricks, the automatic control valve including the PRS-Dial unit and bottom of valve
box lid, and 3-inches of clearance between the bottom of the automatic control valve and
finish elevation of pea gravel inside the valve box.

Furnish and install bricks on the corners of load bearing valve boxes.

Furnish and install filter fabric permanently affixed to the exterior of the valve box to
prevent soil intrusion through cut outs and other openings. Keep filter fabric and method of
affixing at least 3-inches below the top of the valve box and/or so that it is not visible with
reveals on slopes.

Furnish and install valve boxes so that top of lids are at finish lawn elevation and 1-inch
above the finish elevation of mulch in planting beds.

24, Sprinkler & Nozzles

a.

Also see Exterior Irrigation Pop-Up Sprinkler Assembly drawing and Exterior Irrigation Pop-
Up Sprinkler Clearances drawing.

Also see Basis of Design, ‘Sprinklers and Nozzles.'

Furnish and install sprinklers with firm hand tightened threaded connections.

Furnish and install sprinklers by hand tamping and compacting soil around sprinklers to
provide stability and to prevent them from moving with contact from foot traffic, landscape
equipment, or landscape vehicles.

Furnish and install sprinklers to prevent misting, overspray onto hardscapes and outside of
planted areas, and blockage from plant materials, light poles, benches, seat walls, utility
enclosures, and other obstructions. Furnish and install sprinklers between parking stalls and
with sufficient setbacks from wheel stops and curbs to prevent damage from vehicles.
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f.  Furnish and install sprinkler spacing with overlapping head-to-head coverage unless
otherwise stated by the manufacturer. For example, Rain Bird SQ Series nozzle spacing uses
coverage to coverage spacing. In areas with regular, above average wind conditions, space
sprinklers at 45 percent of diameter.

g. Furnish and install sprinklers of the same manufacturer, model, and pressure ratings on the
same zone.

h. On slopes, furnish and install sprinklers perpendicular to the average surrounding slope.
Space sprinklers at 1% for every 1% increase in slope beyond 10%." Percent of slope equals

vertical rise in feet per 100 feet. 2 Reduce sprinkler spacing to the actual sprinkler radius at
the crown of the slope and increase the spacing at the toe of the slope as to prevent
overthrow beyond the bottom boundary of the slope. 3 Sprinkler design layout for slopes
should be proportionate to the actual lineal feet of the hypotenuse (leg C), which would be
misrepresented if scaled in plan view (leg A) resulting in stretched spacing. For clarification,
call out actual spacing on the drawings. (Footnotes 1-3 reference Buckner Irrigation Systems
Design Manual, 1st Edition 1988, page 2-6.)

25. Swing Joints

a. Also see Exterior Irrigation Pop-Up Sprinkler Assembly drawing.

b. Furnish and install swing assemblies with a 3-way range of movement at inlet and outlet
connections for all sprinklers.

c. For Y2-inch sprinklers, furnish and install pre-assembled swing assemblies with two %-inch
Marlex street elbows on the inlet and two separate %2-inch Marlex street elbows on the
outlet to result in double elbow connections.

d. For Y%2-inch sprinklers requiring custom swing assemblies, furnish and install two %-inch
Marlex street elbows, a %-inch barb x %2 inch MIPT elbow, a section of %-flexible polyethylene
piping not to exceed 24 inches, %-inch barb x ¥%2-inch MIPT elbow, and two %-inch Marlex
street elbow to the sprinkler connection.

e. For 3-inch inlet sprinklers, furnish and install Rain Bird TSJ-12075: 12" (30.5 cm) long, 3/4-inch
M NPT x M NPT swing joint with two 34-inch Marlex street elbows at the inlet and two 3-inch
Marlex street elbows to the sprinkler inlet, or approved substitution.

f.  For 1-inch inlet sprinklers, furnish and install TSJ-12: 12" (30.5 cm) long, 1" M NPT x M NPT
swing joint with two separate 1-inch Sch. 40 street ells at the inlet and one separate 1-inch
Sch. 40 street ell at the outlet or approved equal substitution.

g. For 1-inch quick couplers valves, furnish and install Dura 1-A4-1-11-18 swing joint with DL-
010 Quick Lock. No exceptions. or approved substitution. Dry fit the upstream socket on a
PVC pipe stub out, secure it from moving, fully tightening the O-ring connection, then
reverse the O-ring connection one full rotation to allow flexibility in positioning the quick
coupler valve. Insert the inlet side of the quick coupler valve into the DL-010 Quick Lock
fitting side with the recessed opening and hold it in position while tightening the quick
coupler valve onto the swing assembly so that the connection is fully seated, secured, and
aligned so that the the hexagonal female DL-010 Quick Lock fitting can be tapped onto the
hexagonal male portion of the swing assembly then secured with zip ties.
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26. Conventional Low Voltage Wiring Systems

a.

Furnish and install home runs for all conventional control wiring with the exception of
splices at automatic control valves, master valves, and flow sensor, or as approved in the
plans such as for modifications to extend existing wire for new irrigation. Do not install
other control and spare wire splices without Owner and Grounds approval. Measure control
and spare wireaccurately and protect staged wiring from construction damage to prevent
having to replace control wiring. All control wire splices must be enclosed in valve boxes.
Furnish and install conventional spare wiring with a minimum of 2 dedicated looping orange
spare control wires and 1 white common wire for each mainline branch with up to 8 zones, 3
dedicated spare wires and 1 common wire for mainline branches with 9 to 16 zones, 4
dedicated spare wires and 1 common wire for mainline branches with 17 and more zones.
For systems with known future expansion, stage the anticipated quantity of black non-
looping spare wires and a common wire in a valve box.

Furnish and install 24-inches of extra wire above finish grade inside the valve box for hot,
common, and spare wires.

Furnish and install the termination of all spare and common wiring in an enclosure at the
furthest extent of each mainline branch and provide 36-inches of extra wire above finish
grade inside the valve box.

Do not exceed maximum runs of control wire for sufficient signal strength.

27. 2-Wire Low Voltage Wiring Systems

a.

2-wire systems are non-standard and require an approved variance. 2-wire installations are
used when flexibility and/or future expansion is needed.

For 2-wire systems, furnish and install per approved submitted associated 2-wire products
including but not limited to 2-wire controller circuit boards, single zone 2-wire decoders, 2-
wire direct bury low voltage cable, and 3570GN Scotchlok Seal epoxy filled splices.

28. Trace Wire

a.

See Exterior Dedicated Non-Overlapping Trace Wire Layout drawing.

b. Furnish and install dedicated, separate trace wires for the mainline and for each zone's

lateral piping. Use direct bury splices at tees. Do not overlap trace wire.

29. Hand Watering

a.

Regularly hand water and protect plants and root balls while staged awaiting planting. Also
protect staged plant materials by staging in the shade but where sun and heat exposure is
unavoidable protect with shade cloth and misters.

Rehydrate dry and hydrophobic root balls prior to planting, particularly trees, by soaking
root balls in water with 1-ounce of natural yucca surfactant per gallon of water to stimulate
capillary action between dissimilar soils. If trees are too large to soak, carefully use a 3/8-
inch nail to make 2-inch penetrations at 30-degrees off plumb and inward on the upper top
quarter of the root ball at 12, 2, 4, 6, 8, and 10 o'clock positions for a 1.5 to 2-foot or larger
root ball, half the penetrations for small root balls, and use a funnel that fits the
penetrations to slowly pour in the surfactant mixture.
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Hand water plants immediately following installation before and in conjunction with
automatic irrigation to stimulate capillary action, ensure deep hydration of often disparate
plant root ball soils and import soils which make lateral water transfer challenging, and to
settle and remove air pockets from backfilled soils.

30. Contractor Maintenance Period

a.

The landscape-irrigation trade partner shall furnish and execute 1-year of landscape,
planting, and irrigation maintenance as outlined below, in 32 84, 00, 32 91 00, 32 93 00, and
related sections, and per an approved submittal, after final acceptance of the irrigation
system by the project, Owner, and Grounds.

The landscape-irrigation trade partner shall furnish and execute a maintenance submittal
with maintenance tasks and frequency, adjusted for seasonality, with a means of reporting
and documenting progress including dates, tasks, manhours, mapping of work areas, and
photos as needed for each site visit, as well as tracking and resolving itemized issues, for
review and approval by the project, Owner and Grounds.

The landscape-irrigation trade partner shall furnish and maintain the proper function of the
irrigation system including repairs and adjustments.

The landscape-irrigation trade partner shall coordinate with Grounds to obtain online
irrigation controller access.

The landscape-irrigation trade partner shall furnish and execute sole responsibility of
programming, monitoring, and adjusting the irrigation controller and programs during their
maintenance period.

The landscape-irrigation trade partner shall furnish, maintain, and manage the irrigation
controller with programs including irrigation days per week, cycles per day, and run times,
by grouping zones based on seasonal ET, similar plant water requirements, microclimate
variables, and soil structure, texture, and drainage, and plant types, including but not limited
to dedicated programs for lawns, planting beds, and tree bubbler zones, sun and shade
exposure, unique soil and drainage conditions, slopes, and on-grade and on-structure
plantings. Set up programs so that precipitation rates do not exceed soil infiltration rates. If
this is not possible, allocate run time over two or more cycles to minimize run-off.

The landscape-irrigation trade partner shall furnish and execute frequent monitoring of root
zone soil moisture with a soil core sampling probe relative to irrigation cycle intervals, and
program adjustments to maintain sufficient soil moisture and for seasonal ET adjustments.
For significant deficits or surpluses of suitable soil moisture, the landscape-irrigation trade
partner shall take immediate action to provide suitable soil moisture. For example, if dry,
temporarily provide manual and/or automatic cycle and soak programs until proper soil
moisture is achieved and make permanent adjustments to the programs as needed.. Or if
saturated, temporarily remove a water day(s) until proper soil moisture is achieved and
make permanent adjustments to the programs as needed.

The landscape-irrigation trade partner shall provide weekly maintenance visits March
through September and monthly visits October through February.

The GC and PDG shall schedule monthly walk throughs with the project, landscape-irrigation
trade partner, Owner, and Grounds during the growing season, and every two months
during the winter.

UW Facilities Design Standard | Section: Irrigation | August 2026 | 206.685.1900 | Page 44


https://facilities.uw.edu/

Irrigation Design Standards
Installation, Fabrication, Construction

e.

The landscape-irrigation trade partner shall consistently replenish and maintain the
specified depth of mulch and type of mulch including texture and coloration during the
contractor maintenance period

31. Contractor Warranty Period

a.

Provide a warranty against defects of installation and material for a period of 1-year after
final acceptance of the irrigation system by the project, Owner, and Grounds. The warranty
shall also cover repair or damage to any part of the premises resulting from leaks or other
defects in material, equipment and workmanship to the satisfaction of the Owner. Repairs,
if required, shall be done promptly upon notification at no additional cost.

The GC, landscape architect, and landscape-irrigation trade partner shall continuously track
plant mortality and plants of concern by geolocating and identifying plant material types on
the as-built planting plan including notation as needed and share this information with the
project, Owner and Grounds.

The GC shall schedule a mid-warranty meeting and site walk with the landscape-irrigation
trade partner, the project, the Owner, and Grounds to review, document, and resolve plant
mortality, irrigation issues, and other items.

The GC shall schedule a final-warranty meeting and site walk with the landscape-irrigation
trade partner, the project, the Owner, and Grounds to review, document, and resolve plant
mortality, irrigation issues, and other items.

The GC and landscape-irrigation trade partner shall adjust plant material replacements to
timeframes that facilitate sufficient evaluation of plant material, for examples, waiting until
trees can produce buds, avoiding replanting during excessive heat, soil saturation, or
freezing, and for sufficient plant materials availability from suppliers.
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H. Drawings

1. General

Drawings are not to scale, diagrammatic.
Drawings are to be referenced in conjunction with the narrative language in previous sections.

2. Drawings List:
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Interior Mechanical Room Irrigation Controller - Wall Mount

Interior Mechanical Room UW-IT Ethernet to Irrigation Controller

Non-Standard Exterior Irrigation Controller with Approved Variance - Wall Mount
Non-Standard Exterior Irrigation Controller with Approved Variance - Pedestal

Interior Mechanical Room Irrigation Point of Connection Assembly

Non-Standard Exterior Irrigation Point of Connection Assembly with Approved Variance, Part
1of2

Non-Standard Exterior Irrigation Point of Connection Assembly with Approved Variance, Part
20f2

Exterior Mainline, Control & Spare Wire Penetrations, & Gate Valve Assembly
Non-Standard Control & Spare Wire Penetration Assembly with Approved Variance
Green Roof or Vegetated Membrane Mainline, Control & Spare Wire Penetrations, & Gate
Valve Assembly

Exterior Irrigation Gate Valve Assembly

Exterior Irrigation Quick Coupler Valve Assembly

Exterior Irrigation Automatic Control Valve Assembly

Interior Irrigation Automatic Control Valve Assembly to Green Roofs or to Non-Standard
Underground On-Grade Landscape Zones with Approved Variance

Exterior Irrigation Pop-Up Sprinkler Assembly

Exterior Irrigation Pop-Up Sprinkler Clearances

Dedicated Tree Bubbler Zones

Exterior Dedicated Non-Overlapping Trace Wire Splice Layout

Exterior Pipe Cover Depth

Exterior Irrigation Mainline Termination Assembly
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Interior Mechanical Room Irrigation Controller — Wall Mount
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1. Provide GFCI boxes to include locks for recepfacle and switch, weather rated for exterior.
2. For interior controllers with interior master valves and flow sensors, coordinate custom cores with caution to protect controller contents for

combined or separate 1" EMT or flex conduit pathways from controller to master valves and flow sensors terminating conduits with bushings. For
exterior controllers with exterior master valves and flow sensors, ufilize 2" conduit for field control wiring.

3. If necessary, use a separate junction boxigutter adjacent to controller for additional control, spare, master valve, and flow senor wire capacity.
4. All extenior cabinets and junction boxes to be NEMA waterproof rated.

5. Original Calsense detail revised by B. Davis, 1/8/25, r1

UW Facilities Design Standard | Section: Irrigation | August 2026 | 206.685.1900 | Page 47


https://facilities.uw.edu/

Irrigation Design Standards

Drawings

Interior Mechanical Room UW-IT Ethernet to Irrigation Controller

UW Facilities

https://facilities.uw.edu

INTERIOR WALL MOUNTED IRRIGATION
CONTROLLER ETHERNET INTERFACE DETAIL

1" CONDUIT

TO NEAREST
TRAY —————=|
WITH CAT6E |
CABLE INSIDE |

/
£

;,’ Iy

/

——SYSTIMAX

M1025MB-B—246
SURFACE MOUNTED
OUTLET SECURED TO
BACK OF J—BOX.

SUBCONTRACTOR
_16 GAUGE STEEL\
B"XE"X4" SCREW

1" CONDUIT —
COORDINATE
ENTRY LOCATION
WITH IRRIGATICN

COVER TYPE By
JUNCTION BOX " _~{
- / f
/ // \“:"
/ i

-

LABEL PER LW
STANDARDS

.'L) \“\. a

..

PROVIDE METAL
BUSHINGS ON
CONDUIT ENDS

~a_ (TVP)
.

S

-

Ny
/ ™~
- h

S

IRRIGATION CONTROLLER

.

IRRIGATION CONTROLLER ETHERNET PORT

CATE PATCH CORD FROM BISCUIT JACK IN J-BOX

NOTES

1. A 12" X 12" X 6" MULTI-PORT MILBANK

ENCLOSURE PER UW-IT DETAIL CNT-CI-2 IS AN
APPOVED ALTERNATIVE. ASK UW-IT FOR THEIR

PREFERENCE.
2. NOT TO SCALE

W

UNIVERSITY of
WASHINGTON

UW-IT

FACILITIES
PLANNING
AND
DESIGN

TYPICAL
CONTROLLER
INTERFACE
DETAILS

REWV. 0z

DATE:  05/01/1%

REV.BY: J. Templin

REV. BY B. DAVIS
1/8/25, 11

DRMN. BY: L Floresca

CHECK: B. Berglund

APPR! 8. Parks

DATE:  07/01/11

SCALE:

NTS

CAD NAME:

CONTL INTR

DWG, NO.:

CNT=CI=1
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Non-Standard Exterior Irrigation Controller with an Approved Variance — Wall Mount

Exterior wall

1

i

al
/ Irrigation

Stainless Unistrut ' controller
1
i

Coiled extra control

& spare wiring \
I HH

Power disconnect &

switch surge prﬂtectN

Ethernet rigid conduit H

.

\

;

IE
\

Motes

1. Mot to scale, diagrammatic, conceptual.

2. Equipment and wiring in locked waterproof enclosures and
rigid conduit to reduce risk of theft and vandalism.

3. Single NEMA-3 gutter/junction, box size TBD, w/ single FIV
paddle lock.

4. Work by multiple trade partners: electrical, landscape,

LU'W-IT. Also see FDS Electrical 8 UW-IT.

Ground cable (continuation of conduit & connection not shown)

Exterior rated,/shielded Caté cable from MDF/IDF
to biscuit jack & patch cord to controller

MEMA-32 Gutter/Junction Box

Retaining wall Retaining wall return

120 VAC power dedicated

circuit rigid mnduit\‘ j_
l | /

Low voltage control wire primary

and spare rigid conduits

Low voltage control wire

conduit to landscape -
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Non-Standard Exterior Irrigation Controller with an Approved Variance — Pedestal

1450°

> -~
Fip idin
opiposEn.
'-, 3
’E a
1= —
el T 1
4l e
eI Louvered vent
- ST
GF1 outlet
and geilch
> ST
Prastic shield
Calsense factory for stationfoption
asemdlod wanievs cards
stesl enclosure
for Model CS3000 Two-wire terminal
controller al) 38 000
- - - enclosure
height
Corventional wired
120 VAC power and - m:“w
grounding per - 5
National and Locad s 3
electrical codes A
3 e 120 VAC punction bex
95 bare copper H ¥
dwire H inchuded with enciosure
’“‘—-\.Q i

|
Sch. 80 Electrical
W x W/ x T l
oon:fou bxm Fe e sweep 120VAC
- 71 87 I R N N : )
i L A= N 1
r‘_‘_:ﬂ H e O‘—‘_'_' 2.00°
4 '=J 1l | i |e (1 ‘ e R &
: ot | ! { | —
Sch. 0 FVC elecmt_:al N o ¢ S N A s Finish soil grade
sweep for ground wire ] o B AL i .
- g ‘e 4y ‘e "\ 1 } -,
I (% q_* < \ .
58" by & copper \
ground rod. Install ground 3
rod 8 ft from assembly.(see mm T

N}\
Allow mirsmum of ; 2 =
7 5° clearance 2
behind enclosure P 5
for fully opened i
Louvered vent
~Ne £ -
C )
[ D
[ dv—
Mounting 1
J-bot (4)
B §. %22 8
f=- R —‘h‘-?, 7“' q .
- R > = UDe ®
- ‘e . | - @
e R
1 .
.. “ ol " ‘ ) .
- ’ | 4 X
- i '.. DR
J ‘
‘(w O/‘\ e
it O
Conduit & Sweeps, Sch. 80 Electrical
. 120 VAC Power

Control & spare wiring. 2" min. {varies)
Spare control & spare wiring, 2" min {vanes)
Ethernet, shielded exterior rated Cat 6, 17
Ground wire, 1"

RSN
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Interior Mechanical Room Irrigation Point of Connection Assembly

The below detail is a snapshot of only the Irrigation branch from the main building water header. See the Mechanical Standards “Water
Header Configuration for Lab and Non-Lab Buildings” drawing in the “Potable and Nonpotable Water” section for the full water header
schematic.

PRV MASTER

_____________________ _ VALVE DEDUCT
ISOLATION PRESSURE PRESSURE SURGE METER

VALVE GAUGE GAUGE PROTECTOR SOLATION
\ ¢ VALVE
DCVA [
1 |
|ﬂ

LDRAIN VALVE WITH 3/4” HOSE \FLOW \_DRAIN VALVE WITH 3/4" HOSE
CONNECTION AND CAP SENSOR CONNECTION AND CAP

Qﬁ? s— IRRIGATION

=
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Non-Standard Exterior Irrigation Point of Connection Assembly with an Approved Variance — Part 1 of 2

25-TA CONCRETE OPEN BOTTOM ENCLOSURE & NO. 38 HINGED,
LOCING COVER W/ ADJUSTABLE FRAME

PRESSURE
REDUCING VALVE

GROUT OPENINGS & WRAP PIPE &

/ WIRE WITH 40 MIL. PVC TAPE (TYP.)

_l CONTINUATION TO
NEXT ENCLOSURE

DCVA BACKFLOW
PREVENTION

FULL PORT

BALL VALVE
SECTION OF 5CH. 80 CONDUIT, END5

PIPE FROM IRRIGATION SEALED WITH FILTER FABRIC (TYP.)

GATE VALVE

CONTROL & SPARE WIRE

6" COMPACTED &/8 CLEAR
CRUSHED ROCK BASE

& x & SCH. 40 PVC PIPE FILLED
WITH DRAIN ROCK (TYP.)

NOTES

1. DO NOT INSTALL WYE STRAINER IF THERE 15 ALREADY ONE UPSTREAM.

2. CONTROL, SPARE, & TRACE WIRE ARE DIAGRAMMATIC.

3. ALLPIPE & FITTINGS BROMNZE, BRASS, THREADED.

4. DETAIL BASED OM 1.5° PIPE, FITTINGS & SPECIFIED APPURTEMAMNCES. LARGER SIZES MIGHT MEED ADDITIOMAL

EMNCLOSURES. SCALED SHOP DRAWINGS REQUIRED FOR REVIEW PRIOR TO INSTALLATION.
3. NOTTOSCALE.
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Non-Standard Exterior Irrigation Point of Connection Assembly with an Approved Variance — Part 2 of 2

25-TA CONCRETE OPEN BOTTOM ENCLOSURE & NO. 38 HINGED,
LOCKING COVER W/ ADUJUSTABLE FRAME

FLOW

12 MIN. TO 157 MAX. 50IL COVER SENOR

CONTINUATION FROM
PREVIOUS ENCLOSURE

12" MIN. TO 15" MAX.

18" MIN. TO 21" MAX. S0IL COVER

NOTES

1. NOTINSTALL WYE STRAINER IF THERE |5 ALREADY ONME UPSTREAM.

2. CONTROL, SPARE, & TRACE WIRE ARE DIAGRAMMATIC.

3.  ALLPIPE & FITTINGS BROMNZE, BRASS, THREADED.

4. DETAIL BASED ON 1.5" PIPE, FITTINGS & APPURTENANCES. LARGER SIZES MIGHT NEED ADDITIONAL ENCLOSURES.

SCALED SHOP DRAWINGS REQUIRED FOR REVIEW AND APPROVAL PRIOR TO INSTALLATION.
STAINLESS UNISTRUT AMD FITTINGS REQUIRED TO SUPPORT ASSEMBLY ARE NOT SHOWM.
MOT TO SCALE.

™ en
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Exterior Mainline, Control & Spare Wire Penetrations & Gate Valve Assembly

Interior Mechanical Room

MNEMA-3 locking enclosure wy
4 conduit from irrigation controller
12"x12"x6" min. (varies)

Low voltage control &
spare wiring to controller

Rigid conduit w/ low voltage control &
spare wiring (represents multiple wires)

Extension

Type L Type K Soil elevation (varies)

copper pipe  copper pipe

Brass female Sch. 80 TOE

adapter Nﬁ:pl

Valve box 18" min. soil cover over mainline pipe (varies)

Dedicated mainline trace wire

_ © Sch. 40 PVC
" -
1 P LY LY P . : :
Mainline pipe from -/ a Clearance (min. 4", max. varies w/ soil cover over pipe)
Irrigation Point of
i Link-Seal at Sch. 80FS x Gate Valve Sch. 80 MIPT
Connection Assembly . )
penetration MIFT union % FS union

Bricks at each corner (Typ.)

MNotes
1. Elevated low voltage penetration provides a water break to prevent water intrusion into conduit, into controller, and into mechanical room.
2. Refer to Exterior Irrigation Gate Valve Assembly for additional requirements including clearances and sealing of openings.

3. Mot to scale, diagrammatic.
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Motes

Seal conduit(s) ends w/ wiring w/ non-shri
Locate box in elevated area. Do NOT locate box in low area. Place over foundation drainage if possible.
For controllers below the elevation of conduit terminations, provide interior conduit drains between
controller and penetrations.
Option for overflow pipe with 2% drop {min.) with connection near top of valve box to outfall with rodent

screen, discharging onto pond liner and cobbles, ideally into a non-infiltrating biofiltration cell or rain garden.
Mot to scale, diagrammatic.

1.
2.
3.

UW Facilities
https://facilities.uw.edu

Non-Standard Control & Spare Wire Penetration Assembly w/ an Approved

Variance

PSS PSR I LS,
PSS PSR I LS,
PSS PSR I LS,
PSS PSR I LS,
P PR PRI

Low voltage control & spare wiring

R EFF PSS,
R A F PSR,
A SIS

n A SIS A
ﬁ R N RN

(represents multiple wires)

Sail
Valve box &
extensions -
wy contents Olﬂlﬂ"ﬂ_l overflow
i pipe
& air only

Control & spare wiring to run
w mainline. Provide Sch. 80
electrical conduit if separated
by more than 4 feet.

b e e e e e e b e et e e e e e o P

4 To 5 cubic feet of drain rock
under & around valve box

o
o

Y
iy
%
i
i
it

-

e L B B e B B b b b b e B B B B

Primary & spare conduit from mechanical room and
exterior foundation wall penetration w)/ Link-Seal

ing foam. Cap unused conduit with dry fit cap.
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Green Roof or Vegetated Membrane Mainline, Control & Spare Wire Penetrations, & Gate Valve Assembly

-~

Brass female Sch. 80 TOE

adapter N‘ppl

NEMA-3 locking enclosure w/
+—conduit from irrigation controller
12"x12"x6" min. (varies)

Rigid conduit w/ low voltage control &
spare wiring (represents multiple wires)

Extension

Soil elevation (varies)

Valve box 18" min. soil cover over mainline pipe (varies)

Dedicated mainline trace wire

\_ e # “sch. 40 PVC
p\—f =
Waterproof boot L Z I A _ Clearance (min. 4”, max. varies w/ soil cover over pipe)
Roof membrane finish elevation
Link-Seal at penetraticrns-"“ﬁ Sch. 80 FS x Gate Valve sch. o mipT  (mightvary or slope)
..--"""'-FH* MIPT union * FS union

Type K copper

Type L mpper*”H

Motes

Bricks at each corner {Typ.)

1. Elevated low voltage penetration provides a water break to prevent water intrusion into conduit, into controller, and into mechanical room.
2. Refer to Exterior Irrigation Gate Valve Assembly for additional requirements including clearances and sealing of openings.

3. Low voltage and spare control wiring from controller via conduit inside building (not shown).

4, Mot to scale, diagrammatic.
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Exterior Gate Valve Assembly

VARIES, TOP OF BOX FLUSH
WITH LAWN, 1" ABOVE
MULCH FINISH GRADE CARSON 1419 VALVE BOX, BLACK,
LABELED IRRIGATION, WITH
EXTENSIONS OF SECOND BOX WITH 1/3

OVERLAP MINIMUM

MIBCO T-113 GATE VALVE W/
BROMNZE HAND WHEEL

MIPT X FIPT SCH B0 UNIONS
TO BE FULLY SERVICEABLE
WITHIN ENCLOSURE

3 CLEAR BELOW BOT OF
GATE VALVE
PEA GRAVEL

(4) MASONRY UNIT
SUPPORTS, (1) PER CORNER

COMPACTED
BACKFILL

DEDICATED MAIMLIME TRACE
WIRE WITH SPLICE TO 387
SERVICEAEBLE LEG IN VALVE BOX

CONTROL AND SPARE WIRING

NOTES:

-

SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND CLARIFICATION 5.

2. PROVIDE 1 TO 2" OF CLEARANCE BETWEEN PIPE & FITTINGS, CONTROL
WIRING, TRACE WIRES, VALVE BOX CUT OUTS, AND BRICKS.

3. SEAL OPENINGS WITH FILTER FAEBRIC AFFIXED TO EXTERIOR OF BEOX TO
PREVENT SOIL INTRUSION.

4. NOPIPING UNDER VALVE BOX EXCEPT MAINLINE SUPPLY PIPE.

5.  FORLEAD OFF GATE VALVE(S) DOWNSTREAM OF TYPE K COPPER
PENETRATIONS FROM A MECHANICAL ROOM, PROVIDE AN MIPT X MIPT 5CH.
80 UNION UPSTREAM OF THE GATE VALVE(S) TO ADAPT TO A BRASS
FEMALE ADAPTER.

6. NOT TO SCALE.
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Exterior Quick Coupler Valve Assembly

TURF AREA SURFACE
I35 FLUSH WITH
PROTECTOR RING
TOP SURFACE

CONC. PROTECTOR
RING (PROVIDED
BY DWNER)

QUICK COUPLER AND
PROTECTIVE CAP—|

PLANTING BED

FINISHED GRADE
s 1/2" 170 1°
BELOW PROTECTOR

1" DURA DL-010

RING TOP SURFACE QU|CK LOCK
f ‘r MOT TO SCALE
. : . L] - W
FS X FIPT VALVE s, ﬁ T
OUTLET SUPPORT EPTL‘:’QF"SEIC ZIP TIE
UMIBODY ;
Sﬁ:.&;égn QUICK LOCK
ANCHOR (SEE DETAIL)
PIPE
45" OR PIPE LENGTH WILL BE
o OR LSS MIN. 55. MAX. 12'1'
q\ | |
\ suppw/
FS XIS XFS TR FS % FS X FS TEE
FRONT VIEW SIDE_VIEW

DURA QUICK COUPLER SWING
ASSEMBLY 1-A4—-1-11-18
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Exterior Irrigation Automatic Control Valve Assembly

CARSON VALVE BOXES OR
EXTENSIONS, TEE LID, LOCKING,
LABELED IRRIGATION SCH. 80 UNION MIPT X FS

WATERPROOF WIRE CONNECTORS,
SEE SPECIFICATIONS. CONNECTIONS
ARE TO BE MADE NEAR WALWVE.

'?EF!M%&ETTOSRM FINISHED PLANTING BED GRADE
END OF RUN

FINISHED PLANTING

FINISH BED AND MULCH

& Tu%‘r’wm'mmu

12" 30IL COVER, VARIES WITH
HARDSCAPE DEPTH, SEE SPECS

LATERAL PIPING TO
— JO_SPRINELER HEAQS ..

#14 DEDICATED /

TRACE WIRE

18" S0IL COVER, VARIES WITH
SCH. 80 TOE NIPPLE, FS X MIPT 4 HARDSCAPE DEPTH, SEE SPECS

FS X FS 90" ELL ol 4" MIN.

SPEARS TU-2000 TRUE UNION
BALL VALVE. FS X FS

MASONRY UNIT SUPPORT

AT CORNERS . .
L @ ® ®

(1
“_CONTROL WIRE A
— X TuNioN WIRE —ﬁ—& OTHER LATERAL PIPING

I DEDICATED MAINLINE
. TRACE WIRE SPLICE
L]

3" CLEAR BETWEEN
BOTTOM OF PIPE AND 3"
OF PEA GRAVEL

—_ —_— &1
SPARE CONTROL WIRES —

3
. , CONTROL WIRE TO OTHER
127 MIN. TO 18" MAX. ! VALVES ON SAME CONTROLLER
NOTES: SUPPLY

1. SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND CLARIFICATIONS.
2. 12" MIN. TO 18" MAX. HORIZONTAL MAINLINE STUB OUT 1S CRITICAL.
3. PROVIDE 1 TO 2" OF CLEARAMNCE BETWEEN PIPE & FITTINGS, CONTROL

WIRING, TRACE WIRES, VALVE BOX CUT OUTS, AND BRICKS.
4, SEAL OPENINGS WITH FILTER FABRIC AFFIXED TO EXTERIOR OF BOX TO

PREVENT S0IL INTRUSION.
b, NO PIPING UNDER VALVE BOX EXCEPT INCOMING MAINLINE SUPPLY PIPE

AND EXITING LATERAL PIPE.

NOT TO SCALE
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Interior Irrigation Automatic Control Valve Assembly to Green Roofs or to Non-Standard Underground On-
Grade Landscape Zones with an Approved Variance

Lateral to green roof or on-
grade underground zone (Typ.)

et 4 e s o e s m._.._.._.._.._.._ 5-' min.tﬂ GJ max. AFF
Union (Typ.)
Automatic Control Valve (Typ.) §
et ¢ e £ e 5 o e e # m  ¢m  m  m ¢ ¢om et s e e e et 1 e 4.1 min. tﬂ 5.1 max. iE'LFF
Bronze full port ball valve (Typ.) |_i_|

Type L copper pipe (Typ.)

. 3 miin. to 4 max. AFF

-_EU

Mainline to green roof or on-
grade underground irrigation.
Transition to Type K copper
pipe 1’ from penetration.

Motes
1. For reference only. Refer to Mechanical-
Plumbing.
2. Mot to scale, diagrammatic. Mechanical Room floor
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Exterior Irrigation Pop-Up Sprinkler Assembly

’5‘ POP-UP SPRINKLER

MARLEX MIPT X FIPT
90" STREET ELL

MARLEX MIPT X FIPT
90" STREET ELL

12" PRE—-ASSEMBLED
SWING JOINT

45" OR LESS

/ LATERAL
- - TN -
#14 DEDlCMEp/ \
TRACE WIRE FS X FS X FIPT TEE
FRONT VIEW
TOP OF SPRINKLER
FLUSH WITH TURF
TOP OF SPRINKLER FINISHED GRADE.
1" ABOVE PLANTING BED

FINISHED GRADE

LG LL %,

///—PUF’— UP SPRIMKLER
12" PRE-ASSEMBLED

MARLEX MIPT X FIPT
SWING JOINT 90" STREET ELL

MARLEX MIPT ¥ FIPT
90" STREET ELL

LATERAL FS X FS X FIPT TEE

SIDE VIEW
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Exterior Irrigation Pop-Up Sprinkler Clearances

H_ ||

LTU RF AREA

||| '4 (qu
— | |l—I11

_|||_||| " " PLANTING BED _|||
|IIHE-"LI:IETY f—

=== P
RIEIEIEEITEEE
== TS ’

.

2" [MIN,
&% (MAX.)
TURF HEAD OR

ROTOR HEAD

al

=== == == =] B
A== 2 -

HARDSCAPE /FLANTING BED,
HARDSCAPE/TURF AREA OR
PLANTING BED/TURF
AREA EDGE
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Dedicated Tree Bubbler Zones

General. Dedicated tree irrigation zones help establish new trees for three years and are then
decommissioned. A minimum 5 GPM flow per zone is required for the optimal function of Rain Bird
PEB valves without upstream filtration and is a function of nozzle output and tree quantity. The
minimum flow also provides sufficient low resolution for flow sensors and central control alarms.
Next, for slopes, install a temporary partial mulch covered soil berms in the bubbler coverage area
to minimize runoff. Last, all dedicated tree zones on a system must have the same number of
sprinklers and nozzle types per tree to provide uniform irrigation controller programming.

2 to 5 Trees: This detail utilizes 2 Rain Bird 5H-B MPR stream bubbler nozzles with head-to-head
spacing for a minimum of 2 sprinklers * 1 GPM * 2 trees = 4 GPM which is sufficiently close to
the 5 GPM per zone minimum requirement. For a single tree, use slow-release water bags.

2.5 TYP.
e Y 7775777 s S sl ROOTHALL
” SERIES NOZZLE | | A
——FANSHED GRADE : /'/ - : 1\\(/ : .
——RAIN BIRD 2 / | \ HEAD. TYI
# 1808 =SAM=PRS - [
d SPRAY HEAD BODY \ |
FACTORY INSTALLED X | /.
SWING ASSEMBLY D it g
.’_,—AF.L:_Tl‘J-' INSTALLED |
©1/2" SFIRAL
BARE ELHOW U N | S E
———PVC LATERAL

1l
==

Lt

4
i

6 to 11 Trees: This detail utilizes 4 Rain Bird SQ nozzles set at 2.5 feet with coverage-to-coverage
spacing for a minimum of 4 sprinklers * 0.2 GPM each = 0.8 GPM per tree * 6 trees = 4.8 GPM
which is sufficiently close to the 5 GPM per zone minimum requirement.

2.5 TYP.

—RAN BIRD SO HALF S iy oxaodee
' NOZZLE SERIES 77 S 7(
' |
/ I
/
rd

e - SPRAY
FINISHED GRAD 3
¢ HEAD, TYP
RAIN BIRD
1804 ~SAM=PRS
= SPRAY HEAD BOOY

C Tye

| | FACTORY INSTALLED
7 SWING ASSEMBLY

=== ~—~FACTORY INSTALLED

|
I
TS 1/2% SPIRAL :
] BARE EL':J".’?A l— LA TL SR _]

Il
~

=i} ==l \—pve LATERAL
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12 or More Trees. This detail utilizes 2 Rain Bird SQ nozzles set at 2.5 feet with coverage-to-
coverage spacing for a minimum of 2 sprinklers * 0.2 GPM each = 0.4 GPM * 12 trees = 4.8 GPM
which is sufficiently close to the 5 GPM per zone minimum requirement.

2.5 TYP.
| B2 2 Ry e
/,— RAIN BIRD SQ /s I RUTOAL
SERES NOZZLE
2.9 ./ l
/——FNSHED GRADE
| -~ SPRAY
RAIN BIRD HEAD, TYP
1806=SAM=~PR

[, —FACTORY INSTALLED
SWING ASSEMBLY

dl, _—FACTORY INSTALLEL
g 1/27 SFRAL
BARE BELHOW
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Exterior Dedicated Non-Overlapping Trace Wire Layout

Trace wiring using 14-gauge, solid copper, UF, blue insulated wire

Okay

.
....... _.,il-!llil-._

Single run of trace wire on each pipe
only. Use waterproof direct bury
splice kit at tees. No doubling back,
looping or overlapping

Not Okay

vvvvvvvvvvvv

™
NLEEEE LR LT L
®

- &b aw
Fadagaatte
W

Multiple trace wires per pipe,
doubling back or overlapping is not
acceptable because they null
electromagnetic locate signals.

Explanation: Although the layout on the right is okay with non-insulated or bare 14
gauge solid copper trace wire, in the case of insulated wire the electromagnetic
locate signal is nulled out where wiring is overlapped. The shift to insulated wiring is
because bare copper trace wire degrades more quickly and has a shorter life. The
tradeoff with insulated wiring is having more direct bury waterproof splices.
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- AT SPECIFICATIONS
=% e NN

& MIN. O'CLOCK

B CONTROLWIRES ATS5&T

NOTES:

1. OFFSET PIPING A MIN. OF 4"
2. DO NOT STACK PIPE
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2. OFFSET PIPING A MIN. OF 4"

3. DO NOT STACK PIPE
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Exterior Irrigation Mainline Termination Assembly

CAPPED TEE TO NEW QR EXIST
REMOTE CONTROL VALVES

QC VALVE —
A

TEMP ML CAP FOR -
FUTURE CONNECTION [ o

EXISTING CONTROL, SPARES AND TRACE WIRING. f
SALVAGE AND COIL 6" OF ALL DOWNSTREAM WIRES ) )
INSIDE SPLICE BOX ADJACENT TO TEMPORARY
MAINLINE CAP FOR FUTURE CONNECTION, 1-6
WIRES = CARSON 910, 7-12 WIRES = CARSON 1418,
13-24 WIRES = CARSON 1324, ALL BLACK, TEE LID,
LABELLED IRRIGATION, FILTER FABRIC AFFIXED TO
EXTERIOR TO SEAL HOLES TO PREVENT SOIL
INTRUSION, BRICKS ON CORNERS.

CARSON 910 TEE LID, BLACK,
Wi IRRIG CONTROL WIRE,
SPARES & ML TRACE WIRE.
LABEL BOX "IRRIGATION"

~-=—— FLOW DIRECTION

T EXIST ML TRACE WIRE
T —
| = EXIST ML
EXIST CONTROL

WIRING & SPARE
GATE VALVE ASSEMBLY W/ HakS o

UPSTREAMDOWNSTEAM SCH, B0 MIPTXFIPT
LUNIONS, 38" MAINLINE TRACE WIRE LOOP, CARSON
1419 VALVE BOXES W/ 173 MIN. OVERLAP OR
EXTENSIONS, 3° MIN CLEARANCE BETWEEMN
BOTTOM OF GATE VALVE AND 3" PEA GRAVEL
SUBGRADE, BOX-LID-EXTENSIONS BLACK, TEE LID,
LABELLED IRRIGATION, FILTER FABRIC AFFIXED TO
EXTERIOR TO SEAL OPENINGS TO INHIBIT SOIL
INTRUSION, MASONRY UNITS ON CORNERS OF
LOAD BEARING BOX
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