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WATER EFFICIENT LANDSCAPE WORKSHEET

City: Half Moon Bay Reference ETo: 34

 ETWU Equation: ETo x 0.62 x [((PF x HA)/IE) + SLA]

MAWA Equation:  (ETo) x (0.62) x [(0.55 x LA) + (1.0 - 0.55) X SLA)]

Irrigation Efficiency for spray is 0.75 and drip is 0.81.  Minimum IE is 0.71.

Plant Water Use Type Plant Factor

Very Low 0 - 0.1

Low 0.2 - 0.3

Medium 0.4 - 0.6

High 0.7 - 1.0

SLA 1

Number
Hydrozone 

Method
Irrigation 

Use Type
Plant Water 

(PF)
Plant Factor 

(SF) 
(HA) without SLA  
Hydrozone Area 

(IE)
Efficiency 
Irrigation 

(SF)
ETAF x AREA 

Zone 1 Drip Low 0.30 2,217 0.81 821
Zone 2 Drip Low 0.30 4,008 0.81 1484
Zone 3 Drip Low 0.30 4,005 0.81 1483
Zone 4 Drip Low 0.30 4,967 0.81 1840
Zone 5 Drip Low 0.30 2,763 0.81 1023
Zone 6 Drip Low 0.30 3,850 0.81 1426
Zone 7 Drip Medium 0.50 1,028 0.81 635
Zone 8 Drip Medium 0.50 487 0.81 301
Zone 9 Drip Medium 0.50 882 0.81 544

Zone 10 Drip Medium 0.50 337 0.81 208
Zone 11 Drip Medium 0.50 180 0.81 111
Zone 12 Drip Medium 0.50 79 0.81 49
Zone 13 Drip Medium 0.50 237 0.81 146
Zone 14 Drip Low 0.30 52 0.81 19
Zone 15 Spray Medium 0.50 6,013 0.75 4009
Zone 16 Drip Low 0.30 1,605 0.81 594

Total: 32710 14694
SLA 1.00 45 0.75

Sum 32,755

Results

MAWA = 376,317 ETWU= 307,956 Gallons

41,168 Cubic Feet

412 HCF

0.95 Acre-feet

0.31 Millions of Gallons

ETWU complies with MAWA

ETAF Calculations

Regular Landscape Areas

Total ETAF x Area 14694

Average ETAF 0.45
ETAF is below .55

All Landscape Areas

Total ETAF x Area 14693.98

Total Area 32755

Sitewide ETAF 0.45

0 16'8' 32' 64'

HYDROZONE WATER USE LEGEND 

LOW

MODERATE

HIGH

SLA

Plant List
Qty ID Botanical Name Common Name Scheduled Size WUCOL Remarks

Trees
9 FEI Acca (Feijoa) sellowiana Pineapple Guava 24" Box M H 10'-15', W 10'-15'
7 CCF Cercis canadensis 'Forest Pansy' Forest Pansy Redbud 24" Box M H 15'-30', W 15'-20'
2 CM Cupressus macrocarpa Monterey Cypress 36" Box M H 40'-80', W 40'-80'
3 LIR Liriodendron tulipifera Tulip Tree 36" Box M
5 MAY Maytenus boaria Mayten 24" Box M H 12'-25, W 30'-50'

Shrubs
5 FRM Fremontodendron californicum California Flannelbush 5  Gal VL H 12'-20', W 20'

Perennials
Vines

Ornamental Grasses

Cacti & Succulents

NOTE:

TOTAL LANDSCAPE AREA: 36,221 SF
WATER SUPPLY: CREEK (OWNERS HAVE WATER RIGHTS)

RECIRCULATING WATER SYSTEMS SHALL BE USED FOR WATER FEATURES.

A MINIMUM 3-INCH LAYER OF MULCH SHALL BE APPLIED ON ALL EXPOSED SOIL SURFACES OF PLANTING AREAS EXCEPT TURF 
AREAS, CRREPING OR ROOTING GROUNDCOVERS, OR DIRECT SEEDING APPLICATIONS WHERE MULCH IS CONTRAINDICATED.

FOR SOILS LESS THAN 6% ORGANIC MATTER IN THE TOP 6 INCHES OF SOIL, COMPOST AT A RATE OF A MINIMUM OF FOUR CUBIC 
YARDS PER 1,000 SQUARE FEET OF PERMEABLE AREA SHALL BE INCORPORATED TO A DEPTH OF SIX INCHES INTO THE SOIL.

I HAVE COMPLIED WITH THE CRITERIA OF THE ORDINANCE AND APPLIED THEM FOR THE EFFICIENT USE OF WATER IN THE 
LANDSCAPE DESIGN PLANS.

A DIAGRAM OF THE IRRIGATION PLAN SHOWING HYDROZONES SHALL BE KEPT WITH THE IRRIGATION CONTROLLER FOR 
SUBSEQUENT MANAGEMENT PURPOSES

A CERTIFICATE OF COMPLETION SHALL BE FILLED OUT AND CERTIFIED BY EITHER THE DESIGNER OF THE LANDSCAPE PLANS, 
IRRIGATION PLANS, OR THE LICENSED LANDSCAPE CONTRACTOR FOR THE PROJECT.

AN IRRIGATION AUDIT REPORT SHALL BE COMPLETED AT TIME OF FINAL INSPECTION.

I AGREE TO COMPLY WITH THE REQUIREMENTS OF THE WATER EFFICIENT LANDSCAPE ORDINANCE AND SUBMIT A COMPLETE 
LANDSCAPE DOCUMENTATION PACKAGE.

SIGNATURE: ________________________________________________     DATE:  ____05/07/2021____

12.31.2021

10.01.2021
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SECTION 5: DRIP SYSTEM SCHEDULE - EMITTERLINE TUBING
IN-LINE EMITTER TUBING
NETAFIM Techline CV 
IN-LINE FILTER 
TORO Drip Zone Kit with remote control valve, Wye filter with 150 MESH screen and 30 PSI PRESSURE REGULATOR/ KBI 
PVC BALL VALVE or similar. If site static pressure is less than 30 PSI, do not install a pressure regulator on drip zones.

NETAFIM GRID SPECIFICATIONS
Emitter flow, Emitter spacing and grid row spacing based on soil type of site:

Soil Type Emitter Flow Emitter Spacing Row Spacing Application Rate 

Coarse Sand 0.9 gph 12" 16" 1.11 in/hr 

Sand 0.6 gph 12" 16" 0.73 in/hr 

Sandy Loam 0.6 gph 12" 16" 0.73 in/hr 

Loam 0.4 gph 18" 18" 0.30 in/hr 

Clay Loam 0.4 gph 18" 18" 0.30 in/hr 

Clay 0.4 gph 18" 18" 0.30 in/hr 

Clay 0.26 gph 18" 18" 0.19 in/hr 

 

SECTION 6: DRIP SYSTEM SCHEDULE - POINT SOURCE EMITTERS
The recommended drip method is emitter line tubing grids, as shown above.
When using individual emitters, use the following schedule:

Container size 
# of .5 gph 
Emitters Total Flow Configuration 

4" 1 Emitter .5 gph On root ball 

1 gallon 2 Emitters 1 gph Opposite sides of root ball 

2 gallon 2 Emitters 1 gph Evenly around root ball 

5 gallon 4 Emitters 2 gph Evenly around root ball 

15 gallon 5 Emitters 2.5 gph Evenly around root ball 

24" Box 10 Emitters 5 gph Concentric rings 

36" Box 18 Emitters 9 gph Concentric rings 

48" Box 27 Emitters 13.5 gph Concentric rings 

 

SECTION 1: GENERAL IRRIGATION NOTES
1. This specification is to establish performance standards for a bidder-designed irrigation system.

2. Contractor shall visit site and verify all conditions shown on plans prior to commencement of any work.  

3. The irrigation system shall be installed in conformance with all applicable state and local codes and ordinances 
(MWELO) by a licensed landscape contractor and experienced workmen.  The contractor shall obtain all necessary 
permits and fees.

4. Install (10) hose bibs on irrigation main line.  Confirm final locations on site with Landscape Architect (LA).

5. The irrigation system shall be designed to operate according to the available static pressure at point of connection 
(p.o.c.)  Contractor is responsible for verifying available static and dynamic pressure prior to construction and inform 
LA if static pressure is less than 65 psi. 

6. If a soil report has not yet been generated, contractor shall gather a soil sample, send it to a lab for analysis, and base 
the drip emitter line grids and flow rate on the emitters on the soil type. See below in Section 5 for details.

7. Every irrigation valve manifold on the site shall have an isolation valve on the upstream side.

8. Use only one type series head on any valve/circuit.  Do not mix head types or manufacturers. All irrigation heads need 
to have a built-in check valve and built in pressure regulation. All heads need to be set back 24” from non-permeable 
surfaces.

9. Irrigation equipment to be installed per manufacturer's instructions.

10. Areas of turf that are less than 8 feet wide and are adjacent to impermeable surfaces shall be irrigated by sub-surface 
drip.

11. Contractor to confirm location of existing utilities and underground structures prior to the excavation of trenches.  
Contractor shall repair any damage caused by, or during performance of his work at no additional cost to the owner. 
Call Underground Alert (811) for utility locations.

12. Contractor to guarantee complete and even coverage of irrigation in all planted areas.  Lawn/spray system shall have 
complete, overlapping and even coverage, with valves hydrozoned to address different sun, shade and slope aspects.

13. The contractor shall size and locate all lines and sleeve as required. Parallel pipes may be installed in a common 
trench.  Pipes shall have a six inch horizontal separation and are not to be installed directly above one another.

14. Backfill trenches with material free of rocks.  Excavations to be backfilled to 90% compaction minimum.  Contractor to 
repair settled trenches for one year after completion of work.

15. Install backflow preventer as per local code and according to manufacturer's specifications. Final location to be 
discreet and hidden from view.  Confirm final location on site with LA.  Backflow preventer shall be installed plumb and 
in alignment with adjacent pavement edges or structures.

16. Valve locations are diagrammatic.  Locate in groundcover areas (not lawn).  Locate 12" min. from walks, walls fences 
and parallel or perpendicular to them.  Verify final locations with LA.

17. Controller location is diagrammatic.  Verify with LA.  Contractor to supply power and internet connection to controller, 
as required by the manufacturer.

18. Set operation of irrigation controller between the hours of 10:00 pm and 7:00 am.  Coordinate establishment irrigation 
schedule with manufacturer and coordinate with Gardener/Owner.

19. Install on-site weather station (sensor) in a southwest location free from any overhangs or trees.  (Highest wind, 
sunniest). Confirm final location with LA.

20. Flush main supply lines prior to the installation of remote control valves. Pressurize mainline for a minimum of 24 
hours to 100 psi prior to backfilling.  Flush lateral lines prior to the installation of sprinkler heads or drip. Flush all 
lateral lines after installation of sprinkler heads and drip.

21. Irrigation control wire shall be #14 UL approved for direct burial.  Common wire to be white in color.  Wires to individual 
control valves to be a color other than white.  Splices are to be made within a valve box using a crimp type copper wire 
connector with a heat-shrink waterproof jacket.  In-line splices shall be soldered.  Leave twenty four inches of wire coil 
at each remote control valve wire connection to allow valve bonnet removal without disconnecting control wires. 
Identify all station wires with a Chrusty ID tag located at each valve.

22. Install one (1) spare control wire for every six (6) stations on the controller along the entire main line. Spare wires shall 
be the same color (one with a white stripe) and of a different color than other control wires, loop 36” excess wire into 
each single valve box and into one valve box in each group of valves.

23. The irrigation contractor shall be responsible for the installation of sleeves and conduits of sufficient size under all 
paved areas. Minimum size to be 2”.

24. Contractor shall warrant that the irrigation system will be free from defects in material and workmanship for a period of 
one year after completion of work.

SECTION 2: POINT OF CONNECTION COMPONENTS
Order of components:

1. Manual shut-off valve (gate valve or ball valve)
2. reduced pressure backflow preventer 
3. Irrigation-only water meter or flow meter 
4. Flow Sensor

SECTION 8: PRESSURE AND FLOW RECORDING
1. Contractor shall maintain a set of ‘as-built’ drawings throughout the construction and prepare and deliver a legible 

copy of the plan to the LA/Owner upon completion of the work and before final payment.  The irrigation plan shall 
indicate locations of all underground pipes, location of sleeves, location of valves and any other information 
necessary for long-term maintenance of the system. One laminated plan copy and one laminated valve zone 
schedule must be placed at the irrigation controller. 

2. Contractor shall include base flow reading in gallons per minute for each valve zone on the as-built irrigation 
drawing.

3. Contractor shall note the static pressure on the as-built irrigation drawing. 

4. Contractor to provide one irrigation binder to the LA/Owners, at final walk through.  Binder to include as-built 
irrigation drawing, valve map, manufacturer’s operating instructions and warranty and repair information.

5. Contractor to provide an irrigation audit report (All projects under 2500sf can be conducted by the installing 
contractor. For all projects over 2500 sf, a qualified CLIA Irrigation Auditor must be hired.)

SECTION 7: DRIP SYSTEM NOTES
1. Locate in-line filter, pressure regulator and valve in valve boxes. 

2. For drip zones with a flow of less than 4 gpm, ½” polyethylene tubing may be lead all the way from the valve to the 
drip zone.

3. For drip zones with a flow between 4 gpm and 8 gpm, ¾” schedule 40 PVC shall run from the valve to the 
beginning of the zone. 

4. For drip zones with a flow between 8 gpm and 12 gpm, 1” schedule 40 PVC shall be run from the valve to the 
beginning of the zone.  

5. Locate emitter discharge within the watering basin of each plant.  See planting plan for exact location and size of 
plants to determine location of emitters.  Secure above grade emitter lines to finish grade with plastic or metal 
staples.

6. Install one manual flush valve for each drip sub-zone on the exhaust header at the hydraulic opposite end from the 
supply header.

7. Install one drip zone flow indicator within 3 feet of the flush valve for each zone.

8. If ¼” inch tubing is used, install e.o.v.c. bug caps and tubing stakes at the discharge ends by ‘salco’.  ¼” tubing 
lengths to be no greater than six feet.

9. In-line emitter tubing shall be installed as a closed loop grid system. All drip grids shall be situated on the contour of 
slopes and not perpendicular to the slope.  Install tubing on top of finish grade and under mulch.  Ensure that each 
plant has an emitter on its root ball to establish it.

10. Point source drip (button emitters, flag emitters, shrubblers, and vari-sprays) shall be avoided, if possible. Install an 
inline grid in all planted areas.

SECTION 3: PIPE SIZING
1. For sprinkler zones with a flow between 0gpm and 8 gpm, ¾” schedule 40 PVC minimum pipe size.

2. For sprinkler zones with a flow between 8 gpm and 12 gpm, 1” schedule 40 PVC minimum pipe size. 

3. For all zones larger than12 gpm, consult with LA. 

SECTION 4: COMPONENT SCHEDULE
BACKFLOW PREVENTER
FEBCO #825Y-1” or approved equal
CONTROL VALVES
TORO Remote Control Valve, TPV Series
MAIN LINES
1120 SCH.40 PVC Solvent weld pipe with SCH 40 PVC solvent 
WELD FITTINGS  
18" Cover, min.
LATERAL LINES  
1120-200 PSI PVC solvent weld pipe with SCH 40 PVC solvent 
WELD FITTINGS  
12" cover, min.
SLEEVES  
1120- CLASS 200 PVC plastic pipe.  24" cover, min.
CONTROLLER  
HUNTER ACC2 with SOLAR SYNC. Mount in accessible are for landscape maintenance crew.
WEATHER SENSOR SENSOR
HUNTER SOLAR SYNC mounted on SW side of property
SPRAY HEADS
HUNTER PRO SPRAY or RAINBIRD SAM PRS. Min 6” pop up in turf, 12” pop up in shrub areas.
VALVE BOXES
CARSON, black plastic
HOSE BIB 
CHAMPION or BUCKNER with vacuum breaker
GATE VALVE
NIBCO, (line size)

NOTE:
Contractor is responsible for submitting a full list/cut sheets of all irrigation equipment to LA for approval prior to purchase.
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