
Wednesday Water Workshops

Grey Water Systems



Grey Water Systems
• Drought & Mandatory Water Waste 
Restrictions

• Greg Mahoney, City of Davis Chief 
Building Official

• EcoAssistant—Leslie Crenna & 
Chrissy Backman

• Grow Water—Rodger Sargent & 
Chris Lopez 

• Nexus eWater—Bob Hitchner 
• Questions



California Drought
• September 2: City Council 

calls Stage 3 water 
shortage, enacts water 
restrictions

• Water Board Emergency 
regulations: 28% 
reduction 
– June 2015—February 2016 

compared to 2013
• June 2015: 32% reduction



• Outdoor watering only 3 days a week*
– Odd numbered addresses: 

Tuesday, Thursday and Saturday
– Even numbered addresses: 

Wednesday, Friday and Sunday
– No outdoor watering on Monday

• No watering between 9am – 6pm*
– Hose with a shut off nozzle OK
– Handheld container OK

• No watering during and within 48 hours of rain
*properly operating drip and soaker hoses are exempt

Mandatory Water Waste Restrictions



Mandatory Water Waste Restrictions
• No excessive water flow or runoff onto 

pavement, gutters or ditches from 
irrigation

• No washing off paved surfaces unless 
necessary for sanitation or safety
– Hand held bucket
– Hose with shut‐off nozzle
– Cleaning machine that recycles water
– Low volume/high pressure water broom

• Property owners must fix leaks 
immediately or within 72 hours of 
notification by the City.

• Fountains and water features must have 
recirculating water



Wednesday Water Workshops 
The City of Davis is hosting a series of water conservation workshops that will be held at 
6:30 p.m. on Wednesday evenings at the Veteran’s Memorial Center in the Game Room. 
Each workshop will feature local subject matter experts.

May 6: Rain Water Retention
May 20: Lawn Conversion
June 10: Irrigation Systems, Controllers & Watering Schedules 
June 24: Plant Selection & Drought Tolerant Landscaping 
July 15: Grey Water Systems
July 29: Large Scale Impacts of Drought 
August 5: Taking Care of Trees in a Drought



The City of Davis does not recommend, sponsor 
or otherwise promote any of the businesses that 

participate in these workshops.



SaveDavisWater.org

Report leaks and water waste:

WaterSmart@CityofDavis.org
(530) 757‐5620

Free Yard Signs!



Gray Water Systems
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“Agriculture consumes a staggering 80 percent of 
California’s developed water, even as it accounts for only 
2 percent of the state’s gross domestic product,” 
Daily Beast writer Mark Hertsgaard
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Water use within the 
interconnected network of 
California 
• 52 percent agricultural
• 14 percent urban
• 33 percent environmental

-Jeffrey Mount, UC Davis
Center for Watershed Sciences
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Santa Fe Irrigation District

Average of 345 gallons a 
day in February and 644 
gallons a day in July. 

Santa Cruz

Santa Cruz residents used 
an average of 44 gallons 
a day in February, the 
lowest rates in the state.
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The State Water resources 
Control Board (Water 
Board) shall impose 
restrictions to achieve a 
statewide 25% reduction 
in potable urban water 
usage through February 
28, 2016
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Chapter 16
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Graywater (BSC & HCD 1). 
Pursuant to Health and safety Code Section 17922.12, “graywater” 
means untreated waste water that has not been contaminated by 
any toilet discharge, has not been affected by infectious, 
contaminated, or unhealthy bodily wastes, and does not present a 
threat from contamination by unhealthful processing, manufacturing, 
or operating wastes.  
“Graywater” includes but is not limited  to wastewater form 
bathtubs, showers, bathroom wash basins, clothes washing machines, 
and laundry tubs, but does not include wastewater from kitchen sinks 
or dishwashers. 
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• Laundry to Landscape (Clothes washer) 
• Branched Drain
• Pumped Systems
• Dual Drainage Plumbing
• Sand Filter to Drip Irrigation
• Manufactured Gray Water System
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• The most simple gray 
water system

• No permit required
• Some limitations

• No spray irrigation
• No ponding 
• Exterior use only 
• Sub-soil irrigation
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• Allows other sources besides the 
washing machine. 

• Requires no electricity, gravity driven. 
• Typically utilizes graywater from 

showers and/or sinks. 
• Distributes graywater to the landscape 

using standard 1½-inch or 2-inch 
drainage pipe.

• Branched-drain systems are best suited 
to irrigating trees or large shrubs. 

• Once installed this system is persistent 
and requires little maintenance.
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• Temporary storage tank (less than 
24 hours) before being pumped to 
the landscape. 

• If the system is to be used for drip 
irrigation, the graywater must be 
filtered 

• Graywater is directed to a 
watertight (surge) tank, then 
pumped through tubing to the 
landscape. 

• This system is lower in cost and 
easier to install than a system that 
includes a filter for drip irrigation. 22



• Typically seen in new construction 
or major remodel. 

• The graywater drains separately 
from the toilet and kitchen sink. 

• Enables access to all the 
household graywater in one pipe. 

• The graywater and black water 
(toilet and kitchen sink) pipes can 
combine either after they exit the 
house or “downstream” of a 3-
way valve on the graywater pipe.
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• Graywater flows by gravity to a 
temporary holding tank then pumped 
through a sand filter to remove particles.

• Pumped to a drip irrigation system.
• An irrigation controller allows municipal 

water to supplement graywater. 
• A backflow prevention assembly must be 

installed on the municipal water supply 
line, and the assembly must be tested 
annually. 

24



• Manufactured systems typically filter 
graywater for use in graywater-compatible 
drip irrigation tubing. 

• Manufactured graywater systems are 
typically lower in cost than automated sand 
filter-to-drip irrigation systems. 

• If possible, read reviews or talk to people 
who have experience with the specific 
system. 

• Because these systems incorporate filters, 
pumps, and sometimes disinfectant they 
have more components to maintain and 
replace. 

• These systems typically require manual filter 
cleaning. 
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• Graywater can be filtered, 
disinfected, and pumped back 
inside residential buildings to be 
used for toilet flushing and other 
non-potable uses. 

• Not a simple system. 
• There are rigorous water quality 

standards that need to be met 
for interior graywater reuse 

• While technology has been 
developed to meet these 
standards, it can be expensive 
for individual homes. 26



• The enforcing Agency may require plans prepared by a 
licensed design professional, dependent on the complexity of 
the system.  

• Alternate water source systems and components shall be 
inspected and maintained

• An operation and maintenance manual for gray water, 
rainwater, and on-site treated water systems shall be supplied 
to the building owner

• The minimum water quality for alternate water source systems 
shall meet the applicable water quality requirements for the 
intended application
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A clothes washer system in 
compliance with all of the following 
does not require a permit.

If required, notification has been 
provided to the enforcing agency 
regarding the proposed location 
and installation of a gray water 
system irrigation or disposal system.
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The design shall allow  the 
user to direct the flow to the 
irrigation or disposal field 
or the building sewer.  The 
direction control of the 
gray water shall be clearly 
labeled and readily 
accessible to the user.
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The installation , change, 
alteration, or repair of the system 
does not include a potable  water 
connection or a pump and does not 
affect other building, plumbing, 
electrical or mechanical 
components. .
Note: The pump in a clothes washer 
shall not be considered part of the 
gray water system.
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The gray water shall be 
contained on the site where 
it is generated.

Gray water shall be 
directed to and contained 
within an irrigation or 
disposal field
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Ponding or run-off is prohibited and 
shall be considered a nuisance

Gray water may be released above the 
ground surface provided at least 2 
inches of mulch, rock, or soil, or solid 
shield covers the release point.  

Gray water systems shall be designed 
to minimize contact with humans and 
domestic pets. 
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Water used to wash diapers or similarly soiled or infections 
garments shall not be used and shall be diverted to the building 
sewer. 

Gray water shall not contain hazardous chemicals derived from 
activities such as cleaning car parts, washing greasy or oily rags, or 
disposing of waste solutions from home photo labs or similar 
hobbyist or home occupational activities. 
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Exemption from construction 
permit requirements of this 
code shall not be deemed to 
grant authorization for any 
gray water system to be 
installed in a manner that 
violates other provisions of 
the Plumbing Code.
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An operation and maintenance 
manual shall be provided to the 
owner.  
Directions shall indicate that the 
manual is to remain with the 
building throughout the life of 
the system and upon change of 
ownership or occupancy.
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Gray water discharge from a 
clothes washer system through a 
standpipe shall be properly 
trapped in accordance with 
Section 1005.  

Biocompatible Laundry 
Detergent, there’s a few on the 
market, such as Oasis, or ECOS
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The discharge capacity of a 
gray water system shall be 
determined by Section 
1602.8 (calculations using 
specified formulas). Simple 
systems have a discharge 
capacity of  250 gallons per 
day or less.  

Simple systems shall require 
a construction permit. 
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The discharge capacity of a gray water system shall be 
determined by Section 1602.8 1602.8 (calculations using 
specified formulas).  Complex systems have a discharge 
capacity of  over 250 gallons per day.

Complex systems require a construction permit.  
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All gray water systems shall be 
designed with a diverter valve to 
allow the user to direct the flow 
to the  building sewer and either 
the irrigation field or disposal 
field, whichever is used.   
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Gray water shall not be 
used in spray irrigation,  
allowed to pond or runoff 
and shall not be discharged 
directly into or reach any 
storm sewer system or any 
surface body of water.
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The discharge point of any gray 
water subsoil irrigation or 
subsurface irrigation field shall 
be covered by at least 2 inches 
of mulch, rock, or soil, or a 
solid shield to minimize the 
possibility of human contact.
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A grey water system shall 
not be connected to any 
potable water system 
without and air gap, 
reduced pressure principle 
backflow preventer, or other 
physical device with 
prevents backflow  and 
shall not cause ponding or 
runoff of gray water.
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Mulch basins shall be sized in 
accordance with Table 1602.10 
to prevent ponding or run-off. 
Mulch must be replenished as 
required due to decomposition 
of organic matter.  
Mulch basins will require 
periodic maintenance, reshaping 
or removal of dirt to maintain 
surge capacity
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Emitters shall be designed to 
resist root intrusion and shall be 
of a design recommended by the 
manufacturer for the intended 
gray water flow and use.  
For emitter ratings, refer to 
Irrigation Equipment 
Performance Report, Drip 
Emitters and Micro Sprinklers, 
Center for Irrigation Technology, 
California State University, 
5730 N. Chestnut Avenue, 
Fresno, California.
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Disposal systems shall be not less than three inches in cross 
sectional dimension and shall be constructed of perforated high-
density polyethylene pipe, perforated ABS pipe , perforated PVC 
pipe, leaching chambers or other approved materials , provided 
that sufficient openings are available for distribution of  the gray 
water into the trench area.  
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Pressurized gray water distribution systems shall be identified as 
containing nonpotable water in accordance with Section 601.2 of 
this code.  
Marking shall be at intervals not to exceed 5 feet.  Gray water 
distribution piping upstream of any connection to an irrigation or 
disposal field  or a distribution valve shall be identified with the 
words. “CAUTION: NONPOTABLE GRAY WATER, DO NOT 
DRINK”.
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On-site treated nonpotable 
gray water systems may supply 
uses such as:
• Water closets
• Urinals 
• Trap primers for floor drains 

and floor sinks
• Above and below ground 

irrigation 
• Other uses approved by the 

AHJ
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Swimming pool backwash operations
Air conditioner condensate 
Rainwater 
Cooling tower blow-down water
Foundation drainage
Steam system condensate 
Fluid cooler discharge water 
Food steamer discharge water
Combination oven discharge water
Industrial process water 
Fire pump test water
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• Efficient clothes washers are 
available that use as little as 
13 gallons of water per 
load, compared to the 23 
gallons per load used in 
older, inefficient units. 

• 1.2 gallon water-efficient 
faucets 

• 1.5 gallon per minute 
showerheads
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• Agriculture: Low-pressure, 
precision agriculture, and 
integrated irrigation solutions. 

• Industrial/commercial: Advanced 
industrial/commercial technology 
solutions that save water, reduce 
onsite net energy use.

• Residential: Integrated onsite 
water reuse and heat recovery 
systems that save water and 
reduce net energy use. 
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