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About Me
About You

• who is currently reusing graywater?
• who has tried to get a permit?
• who is planning to reuse graywater?
• who would like to get a permit?
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Topic: residential graywater reuse for 
landscape irrigation
• permitting process
• design considerations

Goals:
• encourage graywater reuse
• caution against bad design
• laying foundation for improvements to permitting 

process
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 Reduce potable water 
usage

 Reduce wastewater 
treatment

 Steady source of 
enhanced irrigation 
water

 Recharge groundwater
 Protect streams and 

rivers
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Difficult/impossible to permit
Difficult to design/spans many disciplines:

• plumbing, septic design, landscape irrigation, 
landscaping, soil science, hydrology, geology

Not a lot experience to draw from (relatively 
speaking)
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What if everyone in the city reused their 
graywater?

Why require a permit?

• Protect human health and safety
• Environmental protection
• Consumer protection
• Offer design guidance
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Current permitting requirements
• Texas: under 400 gpd no permit required if:

no ponding, surge tank that limits access, backflow 
prevention

• City of Austin: Uniform Plumbing Code, essentially 
septic drain field

• Outside of Austin
• State vs. local: local codes can be more restrictive, 

but not less
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Permitting process (Austin)
• “Auxiliary water system” 

Problems with Austin’s code
• Too restrictive: water too deep, excessive redundancy
• Not restrictive enough: no specifics on sensitive environmental 

areas
• Other: gravel, distribution design, doesn’t include plants

Other issues with permitting process
• Permit officers/inspectors not trained
• No review
• Plumbers not trained
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 “Going under the radar”
• Obvious response to bad permitting situation 
• Problems: bad designs, slower collective learning

 Results:
• wasted effort
• human health hazards
• degradation to environment

 Recommendations
• Permits: YES
• Rethink the process
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 Generation rate
 Collection
 Surge 
 Filtration
 Safety features
 Treatment
 Distribution area
 Distribution system
 Environmental protection
 Plant selection
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UPC:
Laundry = 15 gallons per day per person
Other = 25 gallons per day per person
Number of people = Number of rooms +1
Total = (15+25)*number of people
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Bedrooms Generation Rate (GPD)

1 40

2 80

3 120

HOWEVER…

How much do you 
really use?



Pipe sizing
Slopes
Venting
P-traps

• generally limited to sinks or washing machines on 
exterior walls
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What about slabs?



Overflow
Check valves
Diverter valve
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Purpose:
• primary filtration
• flow averaging

Bigger is not better
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Not more than one day’s 
worth of storage 



 Required filtration 
depends on distribution

 Can’t use standard drip 
irrigation filters with low 
pressure
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What is in graywater?

What is a contaminant?
• Depends on context
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Source Potential Contaminant

Water Chlorine, chloramine, hardness

Things we wash Pathogens

Soaps Nutrients, organic carbon, 
sodium, boron, chlorine



Chlorine vs. chloramine
Chlorine: aeration
Chloramine: 

• City of San Francisco: 100mg Vitamin C for 40 gallons 
of water

• Homebrewers Association: Campden Tablet (potassium 
metabisulfate) 45 gallons/gram

• Top Finn Tap Water Dechlorinator: thiosulfate
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 Pathogens are present in feces of infected individuals
• Do not spontaneously generate

 Risk of infection is correlated to concentration of fecal 
matter:
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Graywater <<< Blackwater

HOW MUCH??



 How do we measure fecal 
contamination?
• total coliform: not unique to 

fecal matter, humans, or even 
animals. Used as drinking water 
standard

• fecal coliform: mostly of fecal 
origin. Not used as much 
anymore.

• e. coli: subset of fecal coliform. 
Specific to humans and warm 
blooded animals. EPA standard.

 Issues: 
• not much data 
• overestimation
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 Definitely some

 How do we measure risk?
• microbial risk assessment (concentration, exposure, population)
• compare alternatives
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OK, so how much??

OK, so is it safe??

CONSIDER

My house: 15 colonies/100mL Boggy Creek: 1,104 colonies/100mL



 Issues
• Reduces osmotic potential at roots
• Phytotoxicity
• Reduces nutrient uptake in some plants
• Clogs soil (particularly high clay soil

 Solutions
• Low sodium soaps
• Well drained, sandy, soil with high 

organic content
• Flushing soils reduces impact
• Salt tolerant plants
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Sources: Sodium perborate and borax
Also naturally occurring in geologically 

young areas
Issues: phytotoxity
Also micronutrient
Avoid using products with boron
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Balance: first think about your needs, then make 
sure you can handle the excess

Daily vs. actually discharge
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How much can we 
get rid of?

(infiltration rate)

How much do 
we need?

(evapotranspiration)

VS.



Branched drain
• simple
• requires level installation
• does not distribute evenly 

over large areas
Drip

• Nice distribution
• difficult without pressure
• requires good filtration

Hose
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 In recharge zone
• limited soil depth
• critical to balance nutrient input with uptake

Near surface water
• critical to prevent runoff
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When nutrients become an issue



Water needs
Salinity tolerance: Oleander, date palms, and 

native desert plants
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Positive
Good quality water
Increased use of water
Habitat

Controlled experiment

Delta
Stock tank
Distribution



Rethink permitting process
• better design guidance
• clearer environmental protection
• appropriate reviewing authority/authorities 
• reduce burden on homeowner

Research
• salinity/pathogens
• infiltration
• long term monitoring

Dual plumbing
Wastewater credit
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QUESTIONS?
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