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Why?

• Promote Values the GO BEYOND conservation and efficient use of 
water.
• Provide structure
• Establish practices
• Reduce water waste and…

“A New Abnormal”
“A New Way of Life:

Water Conservation”

2018: EO B-37-16 (and SB606 & AB1668):  “Eliminate Water Waste”
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Why?
• Promote Values that GO BEYOND conservation and efficient use of 

water.
• Provide structure
• Establish practices
• Reduce water waste and… Reduce water use to 

it’s lowest practical 
amount.“MEP”

Maximum Extent Practicable
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Alignment…
• Sustainable Sites, LEED
• Low Impact Development (LID)
• ReScape California Principles
• Stormwater Pollution Prevention Program (SPPP), C3
• Executive Order N-82-20 • Holistic

• Regenerative
• Watershed based
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Executive Order N-82-20:
“To combat the Climate and Biodiversity Crises”

• Nature-Based Solutions
• Build Resilience
• Restore Healthy Ecosystems
• Fire-Resistant, Sustainably Managed Landscapes
• Reinvigorate populations of pollinator insects
• Protect California’s Native Plants
• Enhance Soil Health and Biodiversity
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MWELO
“Integrate and transcend the conservation and efficient use of water”

• Holistic Design
• Comprehensive approach
• Fosters Biodiversity and Healthy Soils
• Selection of native and adapted plants
• Provide food and habitat for native animals and insects
• In step with local fire fuel modification
• Promotes alternative water sources

• Avoiding Pesticides
• Reducing Power Equipment
• Creating New Habitat
• Increasing Carbon Storage
• Reducing Petroleum-based 

fertilizers
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Retention



Legality & Enforcement

• 2016: CalGreen Building Code
• Update in 2023
• DWR
• Landscape Stakeholder Advisory Group (LSAG)
• DRAFT GuideBook

• CA Dept. of Water Resources
• Natural Resource Defense Council
• Water Agencies
• Municipalities: 
• Counties, Cities, Towns

• Planning Departments
• Building Departments
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Applicability…
”Triggers”

• Residential vs. Commercial (WELO?)
• New Construction vs. Renovation (Rehabilitated)
• Permit, Design Review, and/or Plan Check
• Size of Landscape Area
• Exemptions
• Existing Landscapes This law is so good…

Compliance is the Right Thing To Do
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Existing Landscapes (and Cemeteries):
• Local Agency MAY designate another agency to implement SOME OR ALL of the 

ordinance requirements 
• “For all landscapes that have a water meter”.
• “For all landscapes that do NOT have a meter
• ”May Include, but not limited to…”

• Irrigation Audit
• Irrigation Survey
• Water Use Analysis

• MAWA = .8 (Eto) (.62)
• “Provide recommendations as necessary in order to prevent waste”

• Over 1 Acre in Size installed 
before December 1, 2015

• PROHIBIT Irrigation Runoff into 
adjacent properties –ESTABLISH 
PENALTIES AND INFORCE IT.
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Exemptions:
• Registered Historical Sites
• Ecological Restoration Projects (Without Permanent Irrigation)
• Mined-land Reclamation Projects (Without Permanent Irrigation)
• Existing Plant Collections OPEN TO THE PUBLIC
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Size:

• New Construction:  500 Aggregate Square Feet of Landscape Area
• Rehabilitated: 2500 Aggregate Square Feet of Modified Landscape Area

Rehabilitated:  Area modified = 50% of total 
landscape area and modifications will be 
completed within 1 year.
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“Landscape Area”
• All Irrigated Areas

• Hydrozone Areas

• Not Hardscapes
• Not Footprints of buildings or structures
• Not Structures
• Not Permeable Surfaces
• Not Existing Native, Non-Irrigated vegetation

• PLUS:  ALL Pools, Spas, and Water Features
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Appendix D:  Performance vs. Prescription
• Performance: Do all the Calculations for MAWA and ETU
• Prescription: 
• New Construction or Rehabilitation of landscapes 500-2500 Square Feet
• Complete a Checklist of ”Must do” elements.

• Different for Residential vs. Commercial (Non-Residential)
• Lawn? Medium water use plants?
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Prescriptive: Checklist Performance: Calculations

…and additional Fees?
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Appendix D: Prescriptive

• 4 CY Compost / 1000 sq. ft. 
• Incorporated to 6”

• 3” Layer of mulch to all exposed 
planting surfaces
• Except turf, seed, where 

“contraindicated”

Compost Mulch
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Appendix D: Prescriptive

• 75% of plants =WUCOLS “Low” or less
• No more than 25% = WUCOLS “High”
• Includes pools, spas, water features
• No Turf on slopes of 25% or more
• No Turf in areas 10’ wide or less

• Except if in parking strip AND subsurface

• 100% of plants= WUCOLS ”Low”
• NO Turf (Lawn)

Residental Non-Residential & Multi-Family
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Appendix D: Prescriptive

• Controllers must use Eto data or soil 
moisture sensors
• Controllers must have a rain sensor
• Pressure regulation is required
• Manual Shut-off required
• All nozzles  must have a DU of .65 or 

higher

Irrrigation
• No overhead irrigation on areas 10’ 

wide or less
• 1000 sq. ft. or more non-residential

• =Irrigation Submeter required

!!!  Check your Local WELO!!!
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Application
• Varies by Agency or Municipality…

• Accessor’s Parcel Number
• Address
• Meter # or Water Source
• Owner Name and Contact Info
• Landscape Architect or Agent Info
• Project Description, Size (Landscape Area)
• Irrigation Flow Requirement
• Alternative Water Sources (Rain, Grey, Reclaimed)
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Soil Management Report

• Representative Soil Sample and Soil Lab Report
• 2 cups
• 15% of site for large lots
• 1 in 7 lots for subdivisions

• Soil Lab Recommendations
• Fertilizer Specifications -Amendments
• …or Budget for bidding if “mass grading” (requiring a grading permit)

Module 1~Design & Compliance~Dave Phelps



Soil Lab Analysis
• Soil Texture
• Infiltration Rate
• pH
• Total Soluble Salts
• Sodium
• % Organic Matter
• Recommendations!
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Textural Class

Organic MatterpH Total Salts

Sodium
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Analysis

Recommendations

“Estimated 
Infiltration Rate”
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Infiltration Rates vary by:

• Soil Texture
• Slope
•Cover

Expressed in Inches / Hour and 
Measured at Field Capacity
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Submittal Requirements
• “Landscape Documentation Package”
• Plan Set:

• Grading?
• Planting

• Plant Legend
• Compost and Mulch Specifications

• Irrigation and Hydrozone Plans
• Hydrozone Chart
• Calculations for MAWA and ETWU
• Controller Parameters
• Component Specifications

Each Sheet:
Statements & Signature
APN
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Landscape Grading Plan
• Minimize soil erosion, runoff, and waste
• Elevations of Graded Slopes
• Existing and Proposed Contours
• Drainage Patterns
• Struture FFE’s
• Pad Elevations
• Finish Grade
• Drainage and Stormwater Improvement Measures

• If Applicable, Stormwater BMP’s may be on the Stormwater Pollution Prevention Plan

Recommended Specifications:
• Measures to minimize 

Compaction during Construction
• Avoid Natural Drainage Areas
• Tree Protection Areas and Specs
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Landscape Design Plan
• North Arrow, Scale
• Hardscapes
• Plants and Plant Legend
• Planting Details
• Water Features (“Recirculating!”)
• Compost and Mulch Specs
• Public Recreation Areas and/or Edible Areas
• Areas Irrigated with Rain, Grey, or Reclaimed Water 

!!!Statement and 
Signature!:

“I have complied with 
the criteria of the 
ordinance and applied 
them for the efficient 
use of water in the 
landscape design 
plan.”
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Plant Legend… Check your local WELO!

• Scientific Name
• Common Name
• Number and Size Specified
• WUCOLS Value
• Mature Height and Spread

From ReScape CA Rating:

% WUCOLS VL, L, M, H Pyrophytic? Type/ Category:  Trees, Shrubs, etc.?
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Plants…
• Invasive  (Check your local WELO!)

• “Should” be avoided (Guidelines)
• “Strongly Discouraged” (MWELO)

• “Highly Recommended”:
• 1:Protection and Preservation of Native Species and Vegetation
• Suitable for Local Climate
• Water conserving plants “especially local native plants”
• Trees based on Applicable Local Tree Ordinances
• Plants from Local and Regional Landscape Program lists

https://www.cal-ipc.org/
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Turf…
• Not allowed on slopes greater than 25% against hardscapes
• Not allowed in parkways less than 10’ wide
• Unless a parking strip used  to enter/exit vehicles AND irrigated with sub-

surface drip.

• Remember:
• No Overhead Spray within 2’ of hardscapes unless it drains into the landscape
• No Overhead Spray on areas less than 10’ wide
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Fire…

• In Fire Prone Areas “the Landscape Design 
Plan SHALL address fire safety and 
prevention.”
• Defensible Space Zone
• Avoid Fire-Prone Plant Materials
• Avoid Flammable Mulch
• Check Local WELO!
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Compost & Mulch
• Soil Analysis recommendations on plan and/or in specs:  Amendments.

• Organic?   OMRI Listed?   Favorites?:  Calculate N,P,K
• Check your Local WELO!
• Sheet Mulch:  No need to Incorporate
• Soil shall be de-compacted to a “Friable” condition
• 4 Cu. Yds. / 1000 sq. ft. (about 1.62”), -Or 6% based on lab report.  Some WELO’s: 6”
• “What is appropriate for the plants”
• MWELO: 6”, some WELO’s: 8”  “6-8”?  Tree Roots?: “may waive tillage”.
• Mulch:  ”Mulch Repository”?  Native bee habitat? (5%)
• 3” Mulch in all planting areas.   About 9.26 CY/1000 Sq. Ft.  Inorganic? 
• Organic may be prohibited.  5’ from structure?  Inorganic at 3”.  -All Exposed Soil.
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Planting Details
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Planting 
Notes
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Prepare for Certificate of Completion
Appendix C
• Verify: Documentation:
• Receipts
• Photos
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Landscape Irrigation Plan

• Hydrozone Plan and Table
• Irrigation Plan and Legend
• Specifications
• Details
• Irrigation Notes
• Calculations:  MAWA & ETWU

!!!Statement and 
Signature!:

“I have complied with 
the criteria of the 
ordinance and applied 
them for the efficient 
use of water in the 
landscape irrigation 
plan.”
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Hydrozones
• “A portion of the landscape having plants with similar water needs…”
• WUCOLS Values (Plant Factors)
• Solar Exposure
• Solar Aspect
• Slope
• Root Depth
• Soil Type (Textural Class)
• Containers?  Microclimate?
• Trees  “Where feasible”   -Severe Drought Preparation (Resilience)!

Large Hydrozones may have more 
than one valve / station.

Prepare in Advance for
“Controller Parameters”

Module 1~Design & Compliance~Dave Phelps



Hydrozone Plan:
• Number
• Square Footage
• WUCOLS Value
• Design Pressure
• Flow in GPM
• Special Landsacpe Areas

Valve Location
Valve Size
Length of drip pipe in zone
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Source: Lori Palmquist, Puddle-Stompers
puddle-stompers.com
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Hydrozone Table
• Hydrozone #
• Valve / Station #
• Description (Where is it?)
• Irrigation Type ( Drip or Spray?)
• Square footage
• % of Irrigated Area
• Water Use (WUCOLS Value)
• Component Notes
• Manufacturer and Product
• Emitter Spacing and Pipe Spacing
• Application Rate (GPH) (per outlet)
• Total Zone Flow Rate in GPM

Point Source?  How many emitters per each size plant?
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Reference ET
• Cool Season Grass, like Fescue
• Mowed to 6”
• Extremely well watered
• 100 %   1.0 Plant Factor, Plant 

Coefficient Reference ET

Surface Evaporation
+

Plant Transpiration
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CIMIS 
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CIMIS Active Stations
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Pescadero and Oakland CIMIS Data (2/27/20)
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Reference ET Map
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Reference Eto Zones Chart
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MWELO and ETo
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MWELO ETo for SF and Sac
Appendix A
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WUCOLS –Water Use Classification of Landscape Species
Over 3500 Plant taxa
Plant Factors for SIX Climate Zones (PF)

Plant Coefficient
Percent of REFERENCE EVAPOTRANSPIRATION (Eto)

.1-.3

.4-.6

.7-.9
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WUCOLS Export Function to Database
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Calculations
• MAWA –Maximum Allowable Water Allowance  (Water Budget per year)
• ETWU –Estimated Total Water Use  (Amount of water the landscape is 

designed to use)
• Expressed in gallons

Hint:  ETWU must be LESS THAN the MAWA
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Poll!

1) WUCOLS is…
A. A database with over 3500 plants
B. A system that divides California up into 6 different Climate Zones
C. Determines the relative water use of plants compared to really happy turf
D. The classification used to divide plants up into appropriate hydrozones
E. All of the above

2) Soil Infiltration Rates are determined by:
A. Slope, Soil Texture, and Cover
B. Rainfall and Runoff rates
C. Soil depth, Organic Matter Content, and Irrigation Application Rate

3) MAWA should always be less than ETWU
A. True
B. False

4) It’s OK to put Low and High water use plants together as long as the hydrozone
is classified as “High” in the hydrozone plan and chart

A. True
B. False
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MAWA = Eto *  ETAF  *  .62  *  LA  =gallons per year

• Eto:  Reference Evapotranspiration in inches for site  -Appendix A!
• .62:  Conversion factor for “gallons per square foot-inch”
• LA:  Landscape Area

• ETAF for MAWA:  EvapoTranspiration Adjustment Factor
• As of 2015:  Residential = .55   Non-Residential:  .45

= your NOT TO EXCEED water budget for the year in gallons
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ETAF for MAWA

• Pre- 2010 Landscapes:  80% of Eto
• 2010 – 2015:  70% of Eto
• 2016 to 2023:
• Residential:  55% of Eto
• Non-Residential and Multi-family:  45% of Eto

• 2024….?   Join LSAG!

But What about SLA’s???
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Special Landscape Areas  (SLA’s)

• Areas Dedicated to Recreation
• Areas Dedicated to Growing Food Crops
• Areas Irrigated with Rain, Grey, or Reclaimed Water

MAWA=
(ETo)(.62)[(ETAF*LA)+((1-ETAF)*SLA)]

~Essentially gives SLA’s an ETAF of 1.0 or 100% of ETo

But What about EPPT???
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Effective Precipitation (EPPT)

• Determined by Local Agency/Municipality as part of their WELO
• Not included in MWELO
• “Usable Rainfall”… water that is “available for plant growth”
• Check your Local WELO!
• Usually .25  -Can make a HUGE difference in your water budget.

MAWA = (ETo-Eppt)(.62)[(ETAF*LA)+((1-ETAF)*SLA)]
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ETWU  =  ETo * .62 * ETAF * Landscape AreaArea
• ETAF for ETWU =  PF / IE
• Plant Factor  (WUCOLS rating expressed as a coeffient (ie:  .3, .6, .9)
• Irrigation Efficiency  (NOT Distribution Uniformity)

• Sprays, Rotors, Microsprays, Mini-Rotors… “Overhead”  = .75
• Point source drip, In-line drip, Bubblers, tree wells, “Subsurface”  =.81

• ETWU IF Using Effective Precipitation=

(ETo-Eppt)(.62)(PF/IE)(Hydrozone Area)
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Confused?  Use a Form .. Or an 
online Calculator!• DWR

• CLCA
• StopWaste
• ReScape
• Local Agency !!!
• Local Agency WELO Calculators Vary.

DWR 2019 Excel Calculator:  https://data.cnra.ca.gov/dataset/water-budget-calculators
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Residential
Long Form

MAWA
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Residential
Long Form

ETWU
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Residential
Long Form

SLA
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But Wait… what about 
the Irrigation Plan???

• Location and Size of Water Meter
• Location, Type, and Size of all Irrigation Components
• Static pressure at Point of Connection (POC)

Irrigation Component Callouts on Plan
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Irrigation Components
• Submeter:

• Residential: Required if over 5000 sq. ft.
• Non-Residential / Multifamily:  Required over 1000 sq. ft.
• Non-Residential over 5000 sq. ft.:  Separate Landscape Meter (water code #535)

• Not required for wells, rain, or grey water systems.
• Reclaimed water sources usually have meters

• Backflow Device is required on all potable water sources
• Include detail and note height above finish grade

• Flow Meter:
• Required on Residential projects over 5000 sq. ft.
• Required on ALL non-residential projects

“You can’t manage what you don’t measure”
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Irrigation Components

• Pressure Regulation
• Required if pressure Is too high… or if pressure is to low.

• Manual Shut Off
• Required

• Master Valve
• Required
• Normally open or closed?
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Irrigation Components
• Controller

• Non-volatile Memory
• Weather Based OR Soil Moisture Based
• Rain Shut Off
• Other sensors for high wind areas or areas prone to freezing

• Can be web based or use on-site weather data

Executive Order B-40-17:
Irrigation must be stopped 
during and 48 hours after a 
rain event of ¼” or more. 
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Irrigation Components

• Control Valves and Manifolds
• Must be isolated with a Manual Isolation Valve
• Type and size on plan
• Pressure regulation / Filtration

• Drip Kit?
• Flow Rate and Application Rate
• Design Operating Pressure 
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Irrigation Components
• Emission Devices:

• As of October 1, 2020  ALL spray sprinklers MUST have an internal pressure 
regulation device.
• All irrigation emission devices must meet ANSI Standards
• Irrigation efficiency (IE) of overhead sprays/rotors must equal .75 or better
• Distribution Uniformity (LQDU) of overhead sprays/rotors must be .65 or better
• Irrigation efficiency of micro-irrigation (drip/bubblers) must be .81 or better
• May not exceed .75 inches/hr. on slopes exceeding 25%
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Irrigation Components
• Pipe

• Size  (Do not exceed 6 ft. per second)
• Type  (SCH 40 PVC, Class 200, Galvanized, Polyethylene, etc.)
• Sleeves
• Buried or Exposed:  Freeze tolerance, UV Screen

• Hose Bibbs and/or Quick Couplers
• Past Backflow= “non-potable”
• Swing Joints

• Water Feature Fill Valves
• Control Valve Wiring

• Multi-strand, single strand, 2-wire system?
• Distance and gauge
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Pipe Sizing
Sch 40 PVC rule of thumb 

pipe sizing
• 0-8 gpm:  ¾”
• 9-12 gpm: 1”
• 13-22 gpm: 1-1/4”
• 23-22 gpm: 1-1/2”
• 31-50 gpm: 2”
• 51-70 gpm: 2-1/2”
• 71-110 gpm: 3”

Module 1~Design & Compliance~Dave Phelps



Irrigation Components
• Spray Heads

• Check-Valve Equipped
• Matched Precipitation
• Pressure Compensating
• Head to Head Coverage
• Swing Joints

• Not within 2’ of a hardscape unless it drains back into the landscape
• Not in areas less than 10’ wide
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Irrigation Components
• Drip

• In-Line Drip
• Point Source Drip
• Sub-Surface Drip

• Pressure Compensating
• Self Flushing
• Check Valve Equipped
• Root Intrusion Protection
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Irrigation Components
• Drip

• Flush Valves
• Air Release Valves
• Indicators

• How Much per Valve?
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Irrigation Details, Notes, and Legend
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Details

Module 1~Design & Compliance~Dave Phelps



Notes
“Upon completion of the installation, the contractor SHALL submit to 
the (building inspector) a completed and signed Certificate of 
Completion stating that the project has been installed as designed.”
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Irrigation Schedules
• Establishment (may not exceed 100% of Eto)

• “means the first year”  -or 2 years if temporary

• Temporary
• Mature

• By Designer
• By 3rd Party Auditor

• Water Window
• Run Times
• Minutes to Run-off
• Cycles –Start Times
• Intervals –Days between irrigation events
• Monthly or Weekly Run times

EPA Watersense:

…Or use online Calculators!
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Irrigation Association
More Acronyms:
Available Water (AW)
Plant Available Water (PAW)
Scheduling Multiplier (SM)
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Online Schedule Calculators
https://www.hunterindustries.com/tools/runtime

http://softwarerepublic.com/rainbirdps/

Module 1~Design & Compliance~Dave Phelps



Module 1~Design & Compliance~Dave Phelps

Netafim

https://www.qwel.net/files/QWEL_Reference_Manual_SMSWP_INTERACTIVE.pdf



Irrgation scheduling Gather Info: ETo, 
Site Conditions

Soil Texture Irrigation Audit: 
Precipitation Rate, 

Distribution Uniformity

Plants:
Type/Coefficient

Root Depth

Determine 
Run TimesSchedule with Days On, 

Start Times, and Cycles

Adjust for Seasonal 
(Monthly!) ETo

Monitor and Adjust
% Adjustment, +/-

P,D,C,A:
Plan
Do

Check
Adjust
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Certificate of Completion

• Project Info
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Certificate of Completion

• Certification:
• Installed according 

to the Landscape 
Documentation 
Package

• Contains Audit
• Contains Schedule
• Contains 

Maintenance

Landscape Architect / Designer

Landscape Contractor / Installer

Certify with Signatures
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Certificate of Completion

• Irrigation Schedule
• Maintenance
• Audit
• Soil Management 

Report
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Maintenance Schedule
• Routine Inspection, Audits, Adjustments, and Repair of the Irrigation
• Topdressing of Mulch Schedule
• Aerating / Dethatching / Topdressing Turf areas Schedule
• Fertilizing Products, Amounts, and Schedule
• Pruning Schedules
• IPM:  Weeds and Pests Management Schedule and Guidelines
• Look for Local Agency Maintenance Manual example
• Use ReScape California Maintenance Manual Example/Verbiage
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3rd Party Audit

• Details in Talk #2
• Legally, the Designer can NOT perform the Audit.
• Onsite Inspection
• Hydrozone Chart/Plan in Controller  -Reduced, Laminated Color Chart is best
• Catch Can test for Overhead Spray
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Correction Form
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~Thank You~

Dave Phelps
(415) 215-5785

Dave@GardenEnlightenment.com

🙏💚🌎💚🙏

mailto:Dave@GardenEnlightenment.com

