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Introduction

While there is a dramatic trend toward liberalization of greywater laws in the United
States and internationally, most greywater systems in user are still Megal, and many legal
systems are impractical

egal use of grevwater is fuite common. However, it 1s far less obvious than, say, drive
ing over the speed limit. Many greywater users thou they were the first to cmm_-'up with
the idea. In their isolation, they went on to reinvent the wheel, making the same mistakes
their next-door neighbors were making in Hefr isolation ;

- | compiled everything we could find out about practical grevwater systems in the book
The New Create an Ouasis with Grevioater, to which this book is a supplement. My aim is to fill
an information void, enabling greywater enthusiasts to stand on the shoulders of earlier
efforts and go forth from there, rather than from ground zero,

The Builder's Greywater (€ * s the first book on greywater legality from a non-govern-
water practices on both sides of the legality line. and

ment source. It clearly illumi
on both sides of the practicality line

Since 1989, when | started consulting on greywater svstem design and manufacturing
as gone from being illegal ev vhere in the United
untry. There is now a new ¢ onstituency

greywater-sate soaps

orm) In most of

States to being legal

ter: regulators, building professionals,
an 1ssue for retrofit svstems, it is virtu-

who could use a lot more informati
ality

and owner-builders, While

5 an issue for new

Itis a confusing time. Ma

water in the
ws in the

vet there still has nc
United States. There are
California Plumbing C
least one system ty

codes are full of

built. These western mode!
water code for the East, the

kes. Many kinks need to be worked
t realize that greywater has been

International Plumbing Code (

out of th

a promising new trend, A nd New Mexico have adopted a sensible, Hered

1 to regulating g vstems, which is totally different from the CPC, UPC,
IPC. They don’t require a permit application at all for simple, single family systems
certain reasonable requirements. (Texas has followed with a similar, but slightly

that meet
compromised version. )

For those who opt for systems that are both legal and practical, there are a few choices
to live in Arizona or New Mexico, in which
case there are many). The newly revised Create an Oasis with Grevwater provides construction
details on all systems, including the Branched Drain system, which is the one that lies most
L and practical systems at a residential scale. For
s practical, and practical designs

descnbed here (unless vou are lucky enoug

solidly in the narrow intersection of les
rk of making impractical des:

others engaged in the w

legal, there is plenty of food for thought in these pages.

Santa Barbara, California
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Reasons for Builders Not to Install a Greywater System
Oromer or Users Not Supportive

Even the mosl user-friendly greywiter systen is far less idiot-prood than a sewer
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Greywater System Options Described

Within the confines of the CPC/UPC, the options are pretty simple

1. “Mini-Leachfields™ (these bear a suspicious resemblance to full-blown sephic tank

jeachiields and don't make sense for greywater)

2 Subsurface drip frrigation

3.Capped stub-out or dual waste plumbing for future greywater system (a great fallback
pusition)

4. Any other means of distributing greywater subsurface that your local Administrative
Authority blesses (a Branched Drain system is likely the most practical)

5. Various potentially legal blackwater reuse systems that are actually governed by septic
rather than greywater code

Mini-Leachfield (Not Recommended)

Don't use this system. If you want to know , read on
The original Mini-Leachfield design (see Croate an Oasis) is sound, but the legal version
Is & disasier. It is basically an expensive, cumbersome, disposal-only system. The irrigation
efficiency could be as little as 0% You would have o level all the ines very accurately with a
transit, or have very thirsty plants to get even 20407 irrigation efficiency. Even then, you'd
have little idea of whene the water wits going, 50 it would be difficult to determine when and
where suppl | freshwater irrigation was or wasn't required (you need to know this to
actualize water savings). Beside, any gardener would cringe if several tons of gravel were
d..:::‘d in ﬂ:Pﬁxdm Ihcydh::e ra:::ulzg'-lwbwn removing rocks from for years. Why not just
your leachfiel ot 1id of the water? ; septic? Check ogsisde-
B e it dasst o0 lhho):::m.j {Or do a Green Septic? Check pasisds

i

w the roaf, for

Subsurface Drip Irrigation (ReWater, Earthstar Systems)

Automated Sand I.}Hnumrl to Subsurface Emitters is un excellent seay to &0 1f there are more than 300
Lpd (200 for new construction) of greyuwater generated and corresponding trrigation demand. Tioey are
NpNnse ¥ L} - i W $ - 1 o -

:‘;Jrz:ur:”: ,;. and consume power, bub they promise hands-off operation and have uniquely high irrigation

Through underground drip tubing, irrigation efficiency is 80% or so, almest the same
as underground drip with freshwater (during the irrigation season, that is). But any drip
irrigation, especially underground, requires excellent filtration, which requires filter cleaning,
Most people won't clean filters for very long, Systems with automatic backwashing filters are
the best contenders in this category. You will probably not build / install this type of system
vourself unless you want to go into the manufacturing business 3 :

Jade Mountain's” Earthstar is a copy of a successful, smaller AGWA svstem which 15 no
longer made (see The Earthstar system, next page). It may be great but hasn't been proven
extensively in the field. ReWater Systems® manufactures an Automated Sand Filtration to
Subsurface Emitters system, which distributes water through proprietary grevwater distribu-
tion cones, both described in Create an Oasis with Greywater. This system meets the nequire-
ments for subsurface drip irrigation as per the CPC{UPC. Check our website for updates;
there may be new subsurface drip contenders, particularly if these words are a few years old,

Automated Sand Filtration to Subsurface Emitters systems are appropriate for a home
that generates at least 200-300 gpd of greywater. A conservative family of four generates 100
gpd or fewer, an average one maybe 200. The desirability of one of these systems at a mar-
ginal site, say, one with 150 gpd of greywater generation. depends on the cost and complexity
of the installation and the value of irrigation water at that site. The system would certainly
work with less than 200 gpd of greywater generation or irrigation need, but it may be a “feel
good” system rather than an actual ecological benefit to the planet and economic benefit for
the owner. If the qua he production of the various pumps, tanks,
etc. that compose the greywater system have a greater negative environmental impact than

tity Of grevwater 1s smal

simply wasting the greywater.
For larger flows, check out the options under Legal Greywater plus Blackwater Reuse
Options, p. 17

The Rewater System

ReWater Systems is the most solid manufacturer of this system type in the US at the
moment. The ReWater computer-controlled, automatic backwashing, sand filter system
handles every conceivable aspect of greywater irrigation automatically—it even coordinates
freshwater irrigation. The idea is that it is your sole irrigation system (Figure 8.9, Real World
Example £5, Create an C and Permit Example 3, p47)

125 ppd of greywater can water a 1 000-2,000 ft* lawn through emitter cones for mu_ghl).'
the same cost as sprinklers: about $1.25/ {5, installed. Sprinklers are cheaper on big furf areas
up front, but cost more over the long term due to higher water costs from overspray and

evaporation losses

The Earthstar System

The upper capacity of the Earthstar is limited by its pipe size (2} and its requirement for
manually initiated backflushing of the sand filter. This is expected every two months for an
average residence. 1t does not have the ability to time irrigation: .Il sends the water out when
the surge tank is full. It is $1,199, not including collection plumbing valves and parts, o i
' lled by a homeowner, apart from major medification to
the callection plumbing. Parts only for collection plumbing and diw@ valves as: !yp:ﬁ!y
$100-$200 for a single family residence. Irrigation parts for the 800" of subsurface m;i
ing typically required for a single family home with three E-cd@ms Tun %ﬂsﬁl
new home on a b acre o larger lot should at least have stub-outs ?orf\nn_rot = 5y e
this will be mandated for new construction in Califomia when the

rigation components. It could be insta

predict something like

major drought hits oy A . .
For supplemental freshwater irdgation, a wp.lnlmte .sbovwglruunf jn]:: S?kut; with a us;i! _‘:
1 1 . at | 1 tallv a

moisture-sensing irrigation controller is poter : il mwmu

water savings, When the greywater (or rain) is keeping the soil moist, the controller
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Dual Waste Plumbing

shon for

Even if there is no legal provi grevwater in the project urisdiction, you can accom
plish fully legal prov 1sion for a future temn with du :
plumb black and greyiwater separately until just pa of 2 future

sion, No law specifies whene vou have 1o join greywater and blackwater lines; 1
haose is fine. (For example, it you plumbed vour the right hand inset of Figure 2

withott the 3way valve, that should fly

Stub-Outs

Greywater coll
there is one, or a point a few feet ou
outs are grevwater collection plumiun

ey waler 5%

hiouse as in

r the surge tank il

 is the plumbing inside the house to eith
Stub

stion plumbif
tside the house (depending on how vou define it)

that dead end at a cap. They provide for easy
s i be made during the construction of a house

sion of grevwaler to a future grevw ater sys

without having to install the complete greywater system
In states that lollow the Artrona greywater regulatory mo fel, the collec

be the only part of the system which needs inspection, However, there isn't much guidanc

an how this should be done '
Stubbing out the grevwater collection part of the system

thon part of system has several advantages

vithout the grevwater distribu

# Foremost, the greywater distribution system must be installed concurrently with the land
scaping for best results. Often, the land o ftor
sults. Ciften, andscaping won't happen until months or years after
the structure bs completed and inspected. . ‘
# Deferring the construction of mos
t of the system until after occupancy lowers the e
’I'!u:dkﬂul S R PR “mp_.mw pancy lowers the economi
Creywater systems ase tapidly o+ r Even.
g ‘u";::d ¥ evalving. Even i no currently available greywater system
ﬂlﬂ'm r t}-g u;ﬂ nenits, it H‘l-lk;'\haﬂr-r.' to stub out greywater lines in anticipation
1w sysiim vill become avaifable over the long life o I
of the house 5 e
L 0 ity iyt |:h1.‘,, wouse, Lines en

Since they are a d
sitbset of builder's considerations, we'll look at greywaler collection /

stub-vut requirements trom the i
‘omiderations for builders. Pectors viswpoint first, then we'll look at the additional

tion plumbing may

Dual wasts plumbing

-

_ 3

! 5

i3 &
z B—=x

s NE

®
= '
- 5
-~ ;-
- L -
b 4 3
= F - 3
3 -~ i3 o y
: a .
= YL = g E - al L
= £ 5 3 —
P o 3 %
- i =1 |5 ESE 2
2 . 8 == | W
e
A Efes
sk
7 (8]
<
& =
3
ot o9
2
3
1 it
D
X T
2 T
e
g1 "
= E gL T =
) BES B
- a5 5
- g z
. T 8 3
- @ <
s
-
" E'¢ 1
4=l _1I®




Plumbing/Stub-Outs
ater

A his to say absouit collection plumbing:
s this

s only : ing, or backup of
For ray Water Law hasv e;,ﬁzc::eﬂws:;g c(gﬂlel:NU” system or
1

m |5 CONS
. :: MH rﬂg,,:":?’m ca'wsysum. as apphicable.
Mmﬁlﬂﬂ!ﬂm e
l\!qu.ﬂ'ﬂ“l“h -out pluntbim: under the (PCare rnun::;
y nting,
The nequt _ “:;ﬂc:nm 1o the UPC, L& proper slope, V& e
eI E ST en ST, DM
has to be

2. PR (p. 29, section G-S):

on, s 17 Our checklist

fttings, etc., except

for inspection of collection piumbing;’.~Iuh-mm.
L -

Nt much to g0
Bl ey b plumb the bouse s with &
diverter valves imtalled or space Iﬂl!;:;r Ii"ui'"rll'l.“.hvm e .
b e ﬂ':}:f:::u: ;::l"wm?sﬁrcm before committing o a locati

out 0 ¥
:rﬂdf ‘-I::bf::tmp! umbing, if you possibly can.

Checklist for Inspection of Collection Plumbing
Required for CPC Appendix G: N
marked "GRAYWATER STUB-OUT, DANGER—UNSAFE
G-5 (a)-7 (above).

wwater and blackwater totally separate, with
ey he grevwater lines joined to the toilet
bt rovwvater svstem would later tie in.
" on and height

/Stub-Outs

2 Stub-out is permanently mar
WATER" as per Appendix L, section
Required elsewhere in plumbing codes:

3 Pipes slope 4™ per foot minimum i all flow directions
rﬂTTmh?P:av to do this with currently available 3-way

hubs, which do not provide for slopel.

2 Cleanouts are present every 2707 of aggregate bend.

Not Mentioned in Code but Should be Required in Inspection:

2 Diversion is downstream from vents and traps, so they will perform their function in
either greywater or septic/ sewer modes.

3 In the case of a stub-out. valve is in sewer position and stub-out pipe to future greywater
distribution system is securely capped

Other Considerations
m‘(hmd m::z:lm which have a removable cover plate can function as cleanouts in all
Jandy 3-way valves, the most comman tv i
) ¥pe. can work equally well in all orientations:
howevst,check thatthe builder has positioned the movable “inlor- designation on the valve
ME{, o the port which is receiving the inlet water € i
! :::hbm th{r il:wom bu!mt:.j:r.n tha.l 1o toilet is connected upstream of the
xlrm!""""‘ ‘PW'PWIIN" ofh ey J.m connection through vent pipe connected
| Nd:mm b adied with stub-oit ur (more commonly) J :
Check vatves are not reguired for any other Type of uufu nri" n:_tﬁ A e
_ : - e Plumbing, are a source of clogging,
M’;ﬂw & ignored by md}‘:;""ﬁm brinig retracted. In practice, the cleck
Q.'Wﬂﬂdj'duﬂqg NSpection of stib-ougs Areyuter systems for these reasons, and is
' mdnﬂdim valve or multiple diversign vl :
M_ FOUr system includes " AIVES to multiple outlets ane both valid

‘ sink water, this ideally should be separately

entering and leaving the diversion
valves is to tweak the pipes in the

10

For Builders: How to Design and Construct Collecti
Greywater Stub-Outs on Pambiieass

(There is much more on collection plumbing in Create an Oasis,)
One Outlet or Many?

Your first critical decision is to bring all the greywater together to one point, then divert it
through one valve and distribute it from there, OR, divert grevwater at l'l\ll[lipit' o ‘:‘;‘
multiple valves and start with it al ready samewhat distributed. Onee vou plumi:?:‘l onie \vl ¢
or the other, you are committed. All the considerations for making lhix.dm_—ni““ ATE cove 'I'\l
in Create an Oa : B

Outlet(s) as High as Possible

The next critical design issue is to get the outletls) from the house as high as possible.
While this can involve extra work, the value of having the outlets high can’t be stressed
enough. This is also covered in Create an Oasis

Valve Handle(s) Accessible

Ideally the position of a diversion valve can be seen while using or on the way to use a fix-
ture, its position can be changed while using the fixture or without going far from the fixture,
and its position can be locked against meddling by children and curious guests Sometimes
this can be achieved with valve handle extensions, but often there isn't any alternative to
slithering through a crawl space to change the position. :

Valves Serviceable

I suggest installing the valves with no-hub connectors (which use removable clamps
instead of glue) so that vou can remove the entire valve for service or replacement without
sawing up any pipes. If there is no space (e.g,, street angles plugging right into the valve),
you can use silicone sealer in place of ABS glue. This makes a watertight seal, but the fitting
can easily be removed
Valve Sources

I prefer using Jandy 3-way diverter valves, not least because the inlet can be moved to any
of the three ports. Ortega and other 3-way valves also work fine. Using a tee or wye with twa
ball valves is commonly done, but less advisable. If the valves are seldom operated, crud can
accumulate in the short dead end before the shut valve and congeal the passage shut. If you
must do two ball valves, provide access for cleaning out the dead ends

Professional Installation

I counsel greywater system do-it-vourselfers to hire a plumber to either do the collection
plumbing, or check the design and your installation. There are several reasons for this:

L. Apart from the special considerations above, plumbers already know how to do collection
plumbing, so you might as well take advantage of their expertise (they are generally clue-
less about distribution plumbing).

2. Much drain/ waste/ vent plumbing behavior is counterintuitive and hard to anticipate from
common sense alone. Furthermore, there ane real health issues with cross-connections and
waste flowing in unexpected directions, more so indoors than out,

3. Collection plumbing is less apt to be changed in the future and is a longer term investment
than distribution plumbing.

Seeing an impeccable installation of the collection plumbing (which they can understand)
will reassure inspectors that the rest of your system (which they probably won't understand)
is well thought out and executed. The converse is even more true; forget passing inspection if
you've done a schlock job of the collection plumbing.
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Wetlands generally require engineering, especially large systems in cold climates

Where To Go from Here

The rest af this book consists of appendices, including the tull texts of greywater laws for
moat of the LS, indormation on treatment effectiveness, etc. Bevond this, there is more infor-
mation on our website, gasisdesign e Final ¥ il your sttuation seems o require it, we offer
consulting services

Good Tuck with vour progect!
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Art Ludwig

Office of Arid Lands Studies in Cooperation with the
Soil, Water and Plant Analysis Laboratory, University of Arizona
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government.

Purpose

Before greywater is used to irrigate plants, a
of constituents potentially har 1o plant
should be known. Since labeling on deterge
~-washing products often is incomple
evaluate certain product charactenistic

clo!
conducted
when introduced thro
Iy affect the landscape. The specific characteristics

for study were alkalinity, boron. conductivity, phosphate, and

vwater irmig

socdium.

Alkalinity refers to the relative amounts of alkaline
chemicals in a solution. Sodium, potassium, and calct
alkaline chemicals; they often are combined with cart
or chlorides, Plants do not tolerate high concentra-
b can

sul
tions of alkali salts, In soils, a buildup of a
erely reduce plant productivity.* In soils with high alkali
concentrations, sulphur may need to 3 the soil to
increase productivity
Baron is considered a plant micronutrient, which means it
is reqquired by plants only in very, very small amounts; these
usually are available in most solls. Caution: concentratic
only slightly higher than those considered beneficial can
¢ injury or death to plants! The addition of boron
1 water should be kept at a minimum
vity is a simple measune of the amount of

CALSE Seve

dissolved chemicals in a solution. These chemicals ¢an be
beneficial or harmiul. The higher the conductivity, the more
dissolved =salts and minerals ane present. In general, the
higher the concentration of salts and minerals in the wate
=ater the potential for adverse impacts on the environ-

ment and plant health.*

Phosphate is a plant food and is added to soil as a fertil-
teer to enhance productivity. Soils in the Tucson anea typi-
cally are low in phosphate; thus, there may be some benefit

to plants from the presence of this ingredient in greywater

Since phosphate has various chemical configurations, its form

Casis Additions:

(Thesa comments are not part of the original paper)
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uniikely to build vp

*The majority of the ductivity and alkalinity d for plant and

woll Mocompatible cleanars™ is dus to potassium.
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Discussion
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Sandy soils are less vulnerable to damage than are
av soils because they drain better In very low
areas, apply frehwater occasionally, instead of

Choose your

rainfall
grevwater, Lo leach out accumulated salts

‘Acconding to our plant tests, phosphate in the form used in moet
detergents is readily usabis by plante. Nota, howswr, that phosphate

ls practically nonexistent in US laurdry detergonts now.
brle in quality to dek A water and i deally
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crafted their own laws from seratch _ carchvbork you're right rhet
R i s IbC o v n‘;:lli-!ll- F‘ wery state, county and city—and

g 3 - thontis- =3 =l ]
rent & ater regulatory au i or i et
Iy thousands of different gooywa e . e b .
o ”h“'"‘h"“ many of them are UL "“‘Mh":”:q| cover the majarity of people in
Hero |“ However, the main regulatory systems—those tha f
they 'ne doing. Howeve i :
the LiS—ane known, and follow in these pages =
3 - oo
This section starts with the Artzona and Now Moxt

greywater laws. w hich are the best to

g ewater code nequirements then the an-
] \ hlistof CPC/UPC greywd
These ane followed by a checkli
notated full text of the CPC/UPC gneywater i B Sl
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“ o won. Each section & ¥
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Arizona Greywater Law

Grevwater regulation in Arizons has the following brilliant aspects

. | proportion to their possible im
+ Regulators apply oversight to greywater sy stems in rational proportic pe

pacts, using a three-tiered system s : L
# Peaple with low-volume, low-risk systems don't have to apply for a permit to comply with the
law
#+ The law gives performance goals. not proscribed disign speahics
& They have a short, stmply worded law and a Jonger ex lanatory booklet

This i the model to emulate—the / method makes so much sense it is hard to justify
regulating grevwater any other way. New Mexico has passed a similar law, Texas a somew hat

simitlar one, and other states are considening it

The thee tiers

1. Systems for less than 400 gpd that meet a list of reasonable requirements (reprinted in the
next column) ane all covered under a general permit without the builder having to apply
for anything. With this one stroke, Arizona has raised its compliance rate from near zero to
perhaps 5005, And, homeowners are more likely to work toward compliance for the intormal
systems that still fall short of the kow bar for this fisst regulatory tier What's more, the door is
now open for professals to install simple systems.

HE Syur_mn I.lfal process over 400 gpd, don'l meet the list of requirements, and/or commercial,
multi-family, and institutional systems require & standard permit under the second tier

l;{:m over 3,000 gpd—the third tier—are given atiention by regulators on an individual
»

The entire Arzona Law fot tior-one systems follows on the neat page

Annotated Arizona Grcyw;rcriaw

R18-9-711. Type 1 Reclaimed Water

General Permit for

ted deletions, undertine demote;

(Erprrhr—trrrmmpt deotes Chasis-suy,

[From definitions:] *Graywater” means wastewater that originates from
showers, and sinks, but does not include wastewater from ferteh N

r Gray Water

S

1Y)

residential clothes washers, bathtubs,
ket wrrd Loilets,

A. A Type | Reclaimed Water General Permit allows private residential direct
than 400 gallons per day if all the following conditions are met: e o

1. Human contact with gra

water and soil irrigated by gray water is avoided:

2. Gray water originating from the residence is
gardening, composting, lawn watering, or landscape irrigation:
3. Surface application of gray water is not used for irrigation of food

Pl portion that comes in dirmct con

an e

)

does not contain b

4. The gray wat rdious ¢

sed and contained within the property boundary for household

Horrrtrr e treee phich have

sl i
micals derived from activities such as cleaning ¢ ar parts, washing

greasy or oily rags. or disposing of waste solutions from home photo labs or similar hobbyist or home occupational |

activibies;

5. The application of gray water is managed to minimize standing water on the

mioderate applica yLes, and sensroys mulching

6 The gray water svstem is constructed so that if

tace,

[

splitting the fow,

blockage, pluggming, or backup of the system ocours, gray water can

be directed into the sewage collection system or onsite wastewater treatment and disposal system, as applicable

exgept s provided for under 10, bolow). The gray water svstem may include a means of filtration tb reduce plugging

and extend system lifetime

o

The gray water system is sited outside of a foodway:

7. Any gray water storage lank is covered to restrict acoess and to eliminate habitat for mosquitoes or other vectors

The gray water system is operated to maintain a minimum vertical separation distance of at heast five feet from the

point ot

y water application to the top of the seasonally high groundwater table,

10. For residences using an onsite wastewater treatment facility for black water treatment and disposal, the use of a
gray water system does not ¢ h.m_\;‘: the design, CAPAcIty, or niserve ansa requinements jor the onsite wastewater
treatment facility at the residence, and ensures that the facility can handle the combined black water and gray wates

flow if the gray water system fails or is not fully used

ntom anall be

gzt AdLh Tag

vahed zones, gach of which can

g Live greswater sy

ATETY S )

stance that an aooroved compoating

in present singtegd

1L Any pressure piping used in a gray water system that may be susceptible to cross connection with a potable water

syslb

clearly indicates that the piping does not carry pot
12 Gray water applied by surface irrigation does not contain
er is disinfected before

tious garments unless thie Bray w

igation by gray water is only by flood or drip ir

M. 1k Lo reauired that dtchen aink water be apy

able water;

water used to wash diapers or similarly solled or inlec:

irrigation; and

dthin horticutur basus or swales b

rigabion. Lorfaniment

| ov contained within & oit-proct outiet shickh

15, Grroywalor dnerter valves abould be donnateean from

ol verte in plymiing That

1o sopis OF SORET

B. Prohibitions. The following are prohibited:

1. Gray water use for purposes other than irmgation, and

2. Spray irrigation

C. Towns, cities, or counties may further limit the use of gra

v water described in this Section by rule or ordinance,




Arizona Department of
) has been from environ-
15 Composting totlets

The main feedback to the
Environmental Quality (DEQ
mentalists upset that grevwater ph
are not allowed

The DEQ may nevise the
kitchen sink water. This wou
tollet tssue if item 10 was also revised

a full-sized sephc
There = much more
Greywater Policy Center. 035

law,
New Mexico Greywater Law

The New Moo greywater law is similar to the
Arizona version, though not quite as good. This is th
meal of it with our suggested improvements in Wit AC

rules in the futume 0 allow
1d solve the composting
<o ft didn’t call for

on the Arirona law in our

—_— .

and strrh

|— Section 1. Section 74-6-2 NMSA 1978 (being
| Laws 1967, Chapter 190, Section 2. as amended) is
| Amended to Read:
1 shall mod erquize @ permit for applying less than
| Ser-irrmrreioty S bnateed gallons per day of proate
| residential Ay gmter erygimating from 2 resudence for the
resident's wnsehold gardeming. compesting or leutsatpe

irrigation i

1.a constructed gray water distribution system
provides for overflow gad/or dacrsion into the sew-
age collection or on-site wastewater treatment and
disposal system:

2. gray water stotage tank is covened 1o restrict
access and (o eliminate habitat for mosquitoes or
other vectors;

3.0 gray water system is sited outside of a floodway;

4. gray water is vertically separated at least five feet
above the groundwater table:

5.gray water pressure piping is clearly identified as a
nonpotable water conduit;

.gray water is used on the site where it is generated
and does not run off the property lines;

7. ponding n}auhfb'md, upplication of gray waler
i ged to wmin ding water on the
surtace and standing waber does not remain for
mone than twenty-four hours;

8.gray water is not sprayed; and

ples with ] apps i
ordinances enacted v
Sasaton TRt Clispler ), Article

CPC/UPC Legal Requirements

Summary
statedd text of the California grevuvater law (fo)
stion references). Note that the CPC's

fers

iy change shen Hhe code 12 18 i
o 2000 codes. Our suggested clunges followe the code

(GW = grevwater, GWS = greywater system)

& GW used only for subsurtace landscape irrigation
(G-1a)

& GWS now allowed for commercial / multifamily in CA
{recent change) (G-1a)

& No connection o put.nhh- water system (G-1a)

& No GW surfacing (G-1a)

& UPC applies to GWS5 except as provided in Appendix
GCPCIG-1a)

+ No part of GWS may be on a lot other than the one
which generated the GW (G-2¢)

+ Location of components must comply with minimum
distances in Table G-1 (G-1c. G-1I, Table G-1)

# Plot plan to scale with all information in Section G-4
{a) required for submittal (summarized under first
item of GW Measures Checklist, below, and in G-1d
G—a)

# GW can't discharge where it could increase the likeli-
hood of a landslide (G-4e)

# Other disposal system (septic, sewer not mentioned)
can't be compromised or reduced in size on account of
the GWS (G-11)

# Installers must provide users with an operation and
maintenance manual (G-1g). Manuals should be sup-
plied with commerdial systems. (For a non-manufac-
tured system, perhaps a copy of Create an Oasis, or the
California Department of Water Resources Graywaler

Guide,™ plus some comments on the particular installa-

tion would suffice.)

# GWS cannot accept GW from kitchen sink, dishwash-
ers (check for possible change),' or laundry water
from soiled diapers (G-1h)

# A permit s required for constructing or altering a
GWS (G-3)

& LW is to be distributed daily (G-7)

Some Things Not Legally Required

# Fixtures need not be individually divertable; every
fixture hooked to the system can share one diverter
valve

* A surge tank §s not required

# Filtration is only legally reqquired for subsurface dop

ch £ is from the Californis [ t of Water

CPC/UPC Greywater Measures Checklist

¥ e Graywater Gulde, with

Drawings and Specifications (G-4)

& (G-4.a) plot plan (doesn’t have to be faney) drawn to
seale showing:

& ot lines and structure

& direction and approximate slope of surface

& location of retaining walls, drainage channels, water
supply lines, wells

& location of paved areas and structures

& location of sewage disposal system and 100% expan-
sion area

& location of graywater system (Table G-1 lists required
setbacks)

& number of bedrooms and plumbing fixtures

& (G-4.b) details of construction: installation, construe-
tion, and materials

& (G-4.¢) log of soil formations, groundwater level, water
absarption of soil

& (G-7) no irrigation point within 5' of highest known
seasonal groundwater

Estimating Graywater Discharge (G-6)

% bedroom 21 (2 occupants)

+ additional bedrooms (1 occupant)

# showers, tubs; wash basins: 25 gpd / occupant

% laundry: 15 gpd [ occupant

Required Area (G-7)

# one irdgation zone (CPC) or three (UPC)

& each zone to distribute all graywater produced daily
without surfacing

¢ meets Table G-2 design criteria of mini-leachfield OR

¢ meets Table G-2 design criteria for subsurtace drip
systems

Surge Tanks (G-9)

¢ solid, durable material, watertight when filled, pro-
tected from corrosion

# (G-3,a) anchored on dry, level, compacted soil or 3
concrete slab

@ meets standards for non-potable water

# vented with locking gasketed access opening

+ capacity ¢ nently marked on tank

& “GRAYWATER IRRIGATION SYSTEM, DANGER—
UNSAFE WATER" permanently marked on tank

# drain and overflow permanently connected to sewer
or septic tank

Valves and Piping (G-10)

# piping downstream of water seal type trap

# piping marked “DANG AFE WATER"

# all valves readily accessible

# backwater valves on all surge tank drain connections
o sanitary drain or sewer

# (G-5,4) stub-out plumbing permanently marked

Subsurface Drip Irrigation Systems (G-11,a)
@ munimum 140-mesh (15micron) 1 filter, with a 25-
Bpm capacity

# filter backwash drains to the sewer system or septic
tank 4

& emitter flow path of 1,200 microns; ev no mare than
"%, flow variation no more than 1005 emitters resise
tant to root mbrusion (see CIT list'). This basically
reguines the use of Geoflow:" Netafim™ emitters, or
listribution cunes.
rs determined from Table G-3, mini-

=5 of PVC class 200 pipe or better and
40 fittings, when pressure tested ot 410 psi,

# supply lines 87 deep, fueder lines (paly or flexible
PVCO) 9 deep

% downstream pre : does not exceed 20 psi

+ each irrigation zone has automatic fiush valve and
vacuum breaker

Mini-Leachfield Systems (G-11,b)

+ installation conforms with approved plans

Testing (G-5,b)

& surge tank remains watertight as tank s filled with
water

% flow test shows all lines and components remain
watertight




Annotated CPC/UPC Greywater Law

formria Plumsbing Codet
or conlyt matid, The LIPC 15 the mode

it notationm on

This & the full text of Appenddix G of the .’M‘I:l N B ey

emces in the 20000 LIPC ( Llrihirres Pramibrire Code) gyl

S AP (e

Sincy the CPC haw bevsy retused meore roce

regiditio than some of B g bt fetie, Marde

j ol extenstoy smnotations to muke the impliiams o sl
w wvrdiy O (growiestier) and L

., g - Ay s e = + ') Tike s crude adaptations of tradition-s

sl arypuie Bt £F more i )
rits still in the LI :
thee o feir batliders smore wederstandably

T, i
e

Wr'ne privit
Condy bryuffe gl mote
Htrdrourre i sty der O

latrons, Tiran hies ’

r < s W sugpest somv 1
posihle ofsti Crevn fi .
soauld best b scrapped and replaced with something along the lines of th

APTENDIX G GRAYWATER SYSTEMS
Title 24, Part 5. California Administrative Code

G-1 Graywater Systems. (General)
{a)  The provisions of this Appendix <hall apply to the construtifon, installation and repair

of gravwater systems for subsurface landscape irrgation benttowed- <

enirmrmmsie et et The grevwater system shall not be connected to any

system without an air gap (a space or other |“h\'-|-_‘.|| device which pre-

potable water
vents backflow) and shall not result in any surfacing of the graywater. Except as oth-
v >y uy 3] % A DD X * y s ] 4

W ik WS J : o) r Code

i
The type of system shall be determined on the basis of location, soil type, and ground
water level and shall be designed to accept all graywater connected to the system from
the building,. The system shall dischange into subsurface irrigation fields and m 1y
include surge tank(s) and appurtenances, as required by the Administrative Authority.
. 2 e et '

Do graywater svstem. or part thereof, shall be located on any lot other than the lot =

s the site of the building or structure which discharges the graywater; nor shall

any graywater system or part thereof be located at any point having less than the minj-
oy " Table ¢
mum distances indicated in ¥

No permit for any graywater system shall be issued until a plot o W, Iproprinte
data satisfactory to the Administrative Authority has been submitted and approved
When there is insutficient ot area o OO, : 501l con

R b al s for adequate absorp
an ol the graywater, as determined by the Administrative Authority, no graywater
system shall be permitted. The Administr; tive Authority is a city or county,

|
I"\u permit shall be issued for a graywater system which would adversely impact o
Fistlive g, as determined by the Administrative Authori
— L=, help cause & lacuisdae .
T - . .
nmwmlg'ljf mﬂ:jﬂp[u'udull of this code o applicable local ordinance When abandoning
wround tanks, Section 7220 of the UK shall apply, Alsq, appr ;
Irom graywater wystemns shall be maintained s bl ¢

priate clearances

Provided in Table G-1. The capacity.

b e o

decreised by the existence ar proposed installation of

ey A praywater system servicing the

aceeptable to the Mmmalr;ll\-l< Authuy I
IRV, Lo thae 1
Systems mquine negular o Periodic maintenance. e

The .ﬂl‘ﬂul‘lﬂlﬂl\l’!‘ ﬁuull“li}' shall provide the Applicant a copy of this A]: Pl'l\llli

Fof wach sywtem. Graywater

slight bt ddevasfuf

curately represenits the state of thet art i greyiouter

PC Apperidiz K (gephic systems), Thoug

angd b 1
Ancithar greg
» Lo plumi
Wrewdter com
Separatel with a

G-2 Definitio

e water in a Rantwee design prodlan, not
equire that
b anal il slsewhere smavey

Crayw rated waste w
L i e .““l” ated waste water which has not come into contact with toilet waste.
Jrayvwi : el Ir: wa -!1: ater from bathtubs, show - bathroom wash basing, clothes wash
ing machines, and laundry tubs, or an equivalent o  the A tive
J discharge as app v the ]
ipg macth e e tpproved by the Administrative
laundry water from soiled diapers

ACNg of graywater means the ponding. runnine off ar other el
. inflmition » o il 5 TR

C8. B

of graywater

g
yrmw

G-3 Permit. taired ba

t shall be unlaw fi ny person t -

f i I LLs e : ful [ur\u 1Y person to construct, install or alter, or cause to be con-
tructe installed o JII ed any Braywate _r System in .n.-lmqu OF On a premises without st
obtaining a permit to do such work from the Administrative Authority
G-4 Drawings and Specifications.
» A strative arity v e . |

The Administrative .r|I\ may require any or all of the following information to be

included with or in the plot plan before a permit is issued for a graywater systeme

Limensioned, showing lot lines and structyres

scation of all p 1t or proposed retaining

m
s, wells paved apeas and structunes on the

*(a) Plot plan drawn to s
direction and approximate s|
walls, drainage channels, w i
plot. number of bedrooms and plumbing fixtures in each structure. location of private

g disposal sy ang 100 percent expansion area or building sewer connectine

to public sewer. and location of the proposed gravwater svstem

Jetails of ¢ tion necessary to ensure compliance with the requirements of this

full description of the complete installation including installa-

Appendix together v
tion methods, construction and materials as required by the Administrative Authority

A log of <oil formations and ground water leve] as determined by test holes dug in close
0 any proposec gation area, together with a statement of water .1l‘~\.|urr.L
n characteristics of the soil at the proposed site as determined by approved percola-
tion tests. In lieu of percolation tests, the Administrative Authority may allow the yse of
Table G-2, an infiltration rate designated by the Admimstrative Authority, or an infiltra-
test approved by the Administrative Authority.

tion rate determined by &

(d) A characterization of the graywater for commercial, industrial, or institutional systems,

based on existing records or testing

G-5 Inspection and Testing.
eraral swpeetam |

v
Section 1035 of the UPC shall
complied with 1 ey

. snlified as to ma . ”

System components shall be properly iden o
mm-.-:.uhthds be installed on dry, level well-compacted soil if tn a drywell. oron

level, three inch concrete slab or equivalent. i above ground. iy )
Surge tanks shall be gnchored against overtuming

If the irrigation design is predicated on woil tests, the

stalled at the same locatiol sl as the tes

Installation shall conform with the equipment an

(a) [Inspection
I. All applicable provisions of this Appendix and of

-

cthods identified in

i1 tewls

¢ installation m

AN

the approved plins s ; x

cale >put p sig may be allowed for fulure o 3 -
MLml g e Imw Stub-out shall be permanently marked
) i) ¥ \ oy 11 ub-o1 aal)
“GRAYWATER STUB-OUT, DANGER - UNSAFE WATER

ihverger vahe in the futur

g WITHOL!

Fot in mand for 1 i

Al compiet ety legal now L




: i - jor to and du
o Test;:ngq‘ tanks shall be filled with water to the averflow lint sl r -
Surge tanks <ha : . R \ k
ion. All stams nls tem to the pot
2 r-\“:;m' test shall be performed through the .~_\~!.l m 1‘l lt-l
tion. : it & e
G-6 Procedure for Estimating Graywater Discharge. ,
(a) Single Family Dwellings and Multi-Family Dwellings i

3 o veatar discharge Proce + listed be-
The Administrative Authority may utilize the ¥

L s u interior water use:
low, water use records, or calculations of local daily p"[r'il:ﬂrrl:: Lr:t‘mj T allows:
% ») S Al i
1. The number of occupants of each dwe lling uni st

First Bedroom $on

Each additional bedroom
chall be calculated as follows:
GID/occupant
GPD/occupant

2 Theestimated gravwater flows of each occupant
Showers, bathtubs and wash basins
Laundry

15
i : the icable estimated graywater
3. The total number of occupants shall be multiplied by the applicable t.:\['IIT‘I L-_"t‘,- ;‘-.,-ti.m
discharge as provided above and the type of fixtures connected to the graywater sys ;
(b) Commerdal. Industrial. and Institutional Projects

i e o + lis low, wa-
The Administrative Authority may utilize the graywater discharge procedure listed belc
ter use records, or other documentation to estimate graywater discharge:

1.  The square fi
10-A equals ¢

tage of the building divided by the occupant load factor from UPC Table
numbers of occupants.

2 The number of occupants times the flow rate per person (minus toilet water and other

disallowed sources) from UPC Table [-2 equals the estimated graywater discharge per
day.

The graywater system shall be designed to distribute the total amount of estimated graywater
discharged daily.

G-7 Required Area of Subsurface Irrigation.

Each irrigation zone shall have a minimum effective irmgation area for the type of soil and i
tration rate to distribute all gravwater produced daily, pursuant to Section G-6, without surfac-
ing. The required irngation area sh

to Section G-, size of surge tank ©

graywater discharge, pursuant

£ £ 3 hority. =

zoneshat-betrr-com theprovisions-of-thisSechon ¥

~ Wamini-eachfield irrigation system is used, the required square footage shall be deter-
mined from Table C-2. or equivalent, for the type of soil found in the excavation. The area of
the irrigation field shal

I'be equal 1o the aggregate length of the :
im . ! gth of the perforated pipe sections within
lia-lrngauqn zone times the width of the proposed mini-leachfield trench,

. W

o o o a
plicant shall suPPI\: E\l-'u.hmcr 0' -m\u\dl .I' ° d o th 5 il
4 [ g water depth 1o the satisfaction of the Administrative
G-8 Determination of Irrigation Capacity.
{2) &w::r tudc;dmﬁm the absorption quantities of soils othe : listed in Tab)
proposed site may be subj i : :
H ke ubjected to percolation tests acceptable to the Adminis-

ned by the Administrative Authurity.

Ing allows sowy

back out- of » ¢
example, ard no
aakar vahe 1o re
Fo provent: this, Ferhaps
bocause it is s out o
line, this requirsmant i»
rarely enforc,

(b} W ‘hl;n- a percolation test is required, no mini-leach field system or subsurface drip ir-
! riga 11un system shall !Ix- permitted if the test shows the absorption capacity of the soil is
less than 60 minutes [inch or more rapid than 5 minutes ! inch, unless otherwise
ted by the Administrative Authority :

permit-

(c)  The irrigation field size may be computed from Table G-2
ministrative Authority or a designee of the

e determined by the Ad-
Administrative Authority.

G-9 Surge Tank Construction. (FIG. 'lj'l' B
(a) Plans l1-|[ surge l,]nka shall be submitted to the Administrative Authority for appraval.
The plans shall show the data required by the Administrative Authority and may in-
clude dimensions, structural calculations. and braci : z

e v —
y — - " . tlans acrt acll, stesi drums
(b) Surg 1ks shall be constructed of solid, durable materals,

corrosion or decay and shall be s ght.

(c) Surge tanks shall be vented as required by Chapter 9 of this Code and shall have a

locking, g: ning, or approved equivalent, to allow for inspection and
cleaning.

{(d) Surge tanks shall have the v
"CGRAYWATER IRRIGATION SYSTEM, DANGER -

tly marked on the surge tank
tanks installed above ground shall have an drarrared overflow. separate from
the line connecting the tank with the irngation fields. The overflow shall have a per-
» manent connection to a sewer or to a septic tank, and shall be protected
line backflow by a backwater valve The overf
valve.

2 fom yeare-

2T sk 4 v
not subiect to excpssive

NSt sewer
wvith a shut-off

low shall not be equippe

(f) The gverflow and drain pipes

hall not be less in diameter than the inlet pipe. The yent
size shall be based on the total gravwater fixture units, as outlined in UPC Table 7-5

or local equivalent. Unjons or equally effective fittings
connected to the surge tank.”

]

shall be provided for all piping

(g) Surge tanks shall be structurally designed to w ithstand anticipated loads. Surge tank
covers shall be capable of supporting an earth load of not less than 300 pounds per
square foot when the tank is designed for underground installation,

»(h) Surge tanks may be installed below ground in a dry well on compacted soil, or buried
if the tank design is approved by the Administrative Authority The system shall be .
designed so that the tank overflow will gravity drain to a sanitary sewer line or seplic
L._n__l_]; The tank must be protected against sewer linie backflow by a backwater valve,

(i) Materals

1. Surge tanks shall meet nationally recognized standands for non potable water and
shall be approved by the Administrative Authority. . e
Steel surge tanks shall be protected from corrosion, both externallv and internally,

by an approved coating or by other acceptable means.

G-10Valves and Piping. (FIG. 1) - = .
Graywater piping discharging mto a surge tank or having a direct L'\.‘I!ﬂLLllU“. lul.:r_::m
, y 1 : shre: f an approved walerse e pis ).
tary drain or sewer piping shall be downsiream o | m.::\..ﬂ_bps..m;_ L..l‘ S
such trap(s) exists, an appr oved vented running trap shall be installe 'up:‘-tmdr\.t::,x::hdu
tion to protect the building from any possible waste Or sewer gasses. Vents .m. ; e t,r Wy
i e 9 . UPC. All gravwater piping sl sha
meet the requirements in Chapter 9 ot the . ot A et ALl valy ,
have a continuous tape marked with the words E).-.\.\L;l:R-L.\!'-,-\i-l-. (‘\I 11.“- ) .\,;dj:.mgzm, in
cluding the three-way valve <hall be readily accessible and shall be appre ui.a ok ".‘“dud ol
trative Authority. A backwater valve, installed pursuant to this Appendix, shall be pr
Lt Wl surge tank drain connections to the sanitary drain or sewer piping.
4 all surge

k3 |
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_“- e W%‘r ach wash wator ar | flysh wate shall not be used for any i
discharge wale back drip 1
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Stancards for the mini-leach fild system ane

truction. s [erigation, sach fivl
ion Field CD-: v miay permit subsurtac  drip lrrigation, uu.l.l..E:Il.JI] JTLLl |
[he Administrative AUt y o grayvaler in o auuoer w Luris

g 5 W v . P
cution methosds w » subsurface drip trrigation sy
ot surfage Design Standards for su i -

o Sy T

o
v field terigation systems follow ;
W system ane v
“itv af 25 ¢ » .
140} mesth (115 micron) nltux.uuLu_LmuLLi.ﬂ_r : ﬁfﬁ?ﬁi}l.ml;.u.lff :
o ] ately o maintain the hitrabion T shi ”
ent. filtration, stred appropriate : ; e
or back-sash < discharge shall be caught. contiunssd and dis
u.:td_n.uu“l mr:.thr.l"”m u,x.\:u'muiymmuMus.d.-.ﬁ.thxﬂxwunuuﬂ P
4 e  mini-Jeach fie sized to accept all the back-wash and flush
3 I 7

1 subsurface drip irmgati

. Sanitary procedures shall be followed when handling filter back-wash
iﬁﬁﬁh dm‘h.n;;!- of graywater )
Emitters shall have minimum flow path of 1200 microns and shall have a coef-

ficient of manufactunng variation {Cv) of oy mon: than seven percent. lrngation
- Systen o & 5 emitter flow vadation shall not exceed plus or

fuinus en percent, Emitiers shall be recommended by the manufacturer for sub
surface use and graywater us 1ol shall have demonstrated resistance to root
intrusion. For emitter ratings refer to: lrrigation Equipment Performance Report
Dirip Emitters and Micro-Sprinklers, Center for Irrigation Technole alifornia

State University, 5730 N. Chestnut Avenue, Fresno, California 93740-0018,

- . ying .
ters specitieg il G-3, or through a procedure nstra-
tivie Autharity. Minimum spacing between emitters is 14 inches in any direction

The system design shall provide user controls, such as valves, switches, timers,
and other controllers as appropriate, o fotate the distribution of graywater be-

All drip irrigation supply lines shall be polyethylene tubing or PVC clas 200 pipe

or better and schedule 40 fittings. All joints shall be properly solvent-cemented, in

spected and pressure tested at 40 psi, and shown Lo be drip teht for five minutes

before burial, All supply lines will be buries st eight inches deep. Drip

Lines can be poly or flexdble PVC tub ng and shall be cov erved o o minimum de

of ning inches

:H:':;‘f::l;m:ﬂlll tl:u- ulhl'h.llr};l.' -.lclf;.:lnfll.ln- pump exceeds 20 1 ds per squan
o maintain downstream rressure no

- 2 ¢
preater than 20 psi shall be installed downstream from thee pump and before any

emission device
¥ Flush v ot enal, ant)-eiph

Each *shall include a flush valve /antisiphon valve -
W Lrmigation zome : yalve/ - MLYAYE O prevent back
siphonage of water and s, I

»

Perforated ‘8 mi

i "!'Mnm-l!";;:\;” be & minimyen Sinch dlameter and shall be construct

o PV i l-lr "Ithl.: ensity |!!f\,|'lil‘\‘]|_-rw Pipe, pl‘l'hil’d!('l] ABS pipe, perforat

s aat e A AN the trench area. Material, constru
pertoration of the piping shall be in compliance with the appe .‘pr:.u.» y

ministrative A“u’ld.ﬂt}‘. and shall be approved by the Ad-

fowr bz 1* wouild e bettar for won
Al Wt imposelile Lo get even dis

MIEh Of & pipe whicih takes s

Clean » e, gravel, or similar ¢
+ f duar fiter material scorptable to the Administrative

Authority, and varying in size

Taid on the filter
er ma rial in an wd man

be cover

=4 ineh 102 inches shall be placed in the

trench to the d ade requined by this Section, P,

eriorated sections shall be
he perforated sections shall then
th eeduire v this Section. Tha

“cape hiter fabric or similar porous

arth backs earth back#

Bpeciions and acceptance

frlluumtun_ Maximum

|
1
|
1
|
|
]
|

]

B
iz
lai
|
| B
|

s e R T

1pRrOYy the Administrative

(b} Nothing ¢

G-13 Health and Safety.

) Lari ater may

iler

as required t

Graywater sh ude laundry

atter, if s

wall be n

r treatment and d

water from soiled digper

¢ appl v the |

to surface and shall

not be discharge directly into or re

United States

(d) CGravwater shall be used for

er of the

wetable gardens

Table G-1 Location of Graywater System.

Minimum Horizontal Distance lin feet From

Burildings or structurnes
Property line adjoining private property
Water supply wells

Streams and lakies

Seepage pits or cesspools

Disposal tield & L0 expansion ara
Seplic k

Chnnite domestic water servioe Hine
Pressune public waler main

Water ditches

Irrigation Field Tank

Surge Tank
8h
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:‘l’r 5 Whene specal
con . mmﬁguwﬂmﬂw
o sttont of the drain line-

approved by the Administra.

.
sased by the Administrative Au-

thanty
v Applies 10
wan OIW_ corss of e foot below the b

TApples 0 =

-3
jon o for crossIngs. &

i syl

l'.n' l]w.‘\d-rmmz-lrali\'u Authority shall be

pprll\'.al

s UEN
s & For paralle! construct
'y sequired.
- : Tt Typical Soils.
% Table G2 Mini-Leach Field Design Criteria of Six Typi
rel - t Maximum absorption
o Tvpeof ol 2 per 100 capacity, minutes per
gallors of estimated inch, of irrigation area for
graywater discharge a 24-hour penod
'__-: per dav
= L Coane sand or gravel |' 2 0 20 15 IS5
e Il_hrw S I' bl 5 & 7|12
3 Sandy loum F s0 0 27 |18
cre |4 5andvday 0 2 60 40 |24
e JE Clay with considerabie sand or |90 B0 90 &0 |48
. 1 gravel
wa | & Clay with small amount of 12 240 o 80 |e0
:': sand or gravel |
e & 127 8"

T
Table G-3 Subsurface Drip Design Criteria of Six Typical Soils,

=y

o
L3

pir mrahl Maximum emitter ot of emitters
discharge (gal/day) | per god of graywater production

1 Sana =
ILSMrlum 1‘ o
¢ loam ]

g 11

£ Silty clay
A 16
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Note: each irrigation zone
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To public
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3 Min
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Soil
Gravel Drip irrigation zone
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Filter fabric iy
177 Min
or equivalent




Needed |mprovements to CcpPC/
UPC Greywater Law

j the fems we'd
2 3 rectified many of the prob:
A‘[:um:h H::LHP:.“::: :urbrr editions of li‘m Iu.-I.__I;“n
::rl‘..l';"l‘:ﬂll Jas mast of these There is atill a long way &

& m“::‘:ﬂ{:;“"‘ grevwater laws pmmr«r. have i
rrasnd the public health threat trom grevwater »n"\tt’:: ki
! Jowering the legal compliance rate ¥ irtually l-; !-I i i
Rarbara, for example. has pestied appmurm!_r‘ \I ll f; 0 L
for gm-mm sysiems =nce }:]’l'_b'l\'-‘ll'r s WS K o
1 1989, This is tn an ancs w jth 200,000 people, as m.m; -
4 of whom were using grevwater in the drought ]ljﬂ; ul
199k ® So many requinements ant ﬂﬂ'nmw.!\'n\"-rp tha
the entire law, including some VETy swnsible pmv:s:nn:.:
discuissed by the public as 4 source of design guidance.
mane tegsonable regulatory stanoe would lead to greater
participation and a reduction in risk from the perpetuation
of unregulated systems. As California’s law is being taken
a5 a midel for ather states and countries. this all the
; more vital
The best action would be to abandon the current
f CPC/UPC laws and adopt an Arizona-style tiered ap-
,I proach. Failing this, the incremental improvements below
i wotld be steps in the right direction
To campaign for better laws in California, direct vour
artment

LELN 3

commeents to the agency in charge, the State T
of Water Hescuroes*—and be nice. These people have
worked very hard to get this law in place against consider-

able resastance

General Suggestions

# Wherever appropriate, require ach tof per-
i‘m_maum goals feg., ecalogically and biologically
safe treatment of wastewater), with explicit designs as
options, rather than specifving mandatory technigues to
be used.

# Be more realistic about the quantitative health threat
from greywater systems. There is a long hustory of sur-
face: grevwater reuse, with systems fur tar liss safe than
those specified in the current law, which has not pro-
duced a single documented case of grevwaler-transmit-
tedh illness in the United States. In Australia, greywater is

?ﬁ:‘:{‘ f:all‘lllulcd through sprinklers with 6” throw. The
u.“_ I Los Angeles Greywater Pilot Proeet” showed
t gz'rywyhfr makes & negligible contribution to the
m%mn: in soil. while dog feces, for example, contrib-
A sigrificant amount of pathogens to the suburban
m’x:mmml Even the worst illegal Breywaler systerms
: mmh:mms myriad sources that heuu'"r our
mbodhwwmr Hens in the course of ordinary lite. The
ipas Wt'wmr is l::trrm- worsall evough to iclyde ecologis
Consaderationgs r);w_nwmg with Pl se

iz comsderations
| e ¥ from required maing in
# Local ji JBA'P',"I"’:;'M":‘M risk of systems,
Permit fees on particinatio. | L the effect of high
e inthe legal p In our

e ———

arvd & greywater permit costs $75, increasing i), .
2 the ,

tiveness of simple, fllegal systems, which alregg,,

ally superior cost [ benefit ratios (o “'l'r|.| |I| Vi
il

dramalic
1.‘};,| systems in mist situations (and often ¢ iy
L 75 alt)

& Change plumbing code Lo require greyvwater e
plackwater to be plumbed separately for all e,
construction of single family homes o sl
Ihe lines should be joined after all the fixtures ap, |‘T“”"

at or after a convenient fulure grevwater ‘|'\'-.Ir-.,,

and

-p.llrlt
Specific Suggestions

& -1-a Allow commercial and multifamily systen
in the UPC (this change has already been made the
CIC) This i a serous problem with the current 1y,

& (- 1-1 Allow reduction in size or elimination of septic/
sewer system if the alternative waste disposal gy -.u-r:\l
is capable of handling all wastes as well or better, 4
the discretion of the Administrative Authority [1.L.;.
sites and regions where currently mandated |.n.-<!l|m I
technologies cause more ecological and health pre
than proven alternatives. Regulators are allowin
practice, and they should have clear guidelines,

# (-2 Redefine kitchen sink and dishwasher effly-
ent as “difficult-to-handle greywater” (rather than
blackwater) and allow its use at the discretion of the
Administrative Authority, if the hardware is demonsirs
bly able to handle it. This high-solids water is a (resoly
able) hardware design problem, not a soil or publi
health problem (Branched Drains to subsoil infiltrators
can handle kitchen sink water, for example—or raw sew
age, for that matter).

& G-7 Allow greywater systems in areas with high
groandwater at the discretion of the Administrative
Authority. A proper greywater system design can
provide better treatment and protect groundwater better
than currently mandated systems. A specific provision
requiring that a given amount of soil Separate greywaler
from aquifers in Karst formations would be reasonable

# (-7 Eliminate from the UPC the requirement for thr
Irrigation zones which are each capable of accepti
entire water flow, if there is & disposal alternative
This ill-thought-through requirement, which has already
been struck from the CPC, eliminates the possibil-
ity of meeting all the irrigation needs of an area with
greywater, whether it o
mandates the installation of a redundant treshwater
irrigation system, which severely undermines the
ﬂ'ulu.smlﬁ ol some systems, partic |])' commercial or
u!ul't:l.unll_} systems. This requirement drove the regula
tors” favorite manufacturer (AGWA) out of business
High-end greywater systems are capable of distribut-
ing freshwater as nepded for supplemental irrigation

£5 sense or not. It effectively

without wasteful hardware duplication. This is a serious

problem with the current Law.

# 07, GA. Table G2, Table G-3 Explicitly allow reduc-
::lll:::)l',ﬂm design loads with water-conserving
P mjects with aggressive conservation shouldn

penalized by having to install the same size system

or hogs. The current language allow

e worst Wa

ast
Jocal dise
ohvious ,
G-ab Allow greywater systems across a wider range
@ of Pgn—nlatinn rates. Greywater systems are safer at
high pcnnt.‘lnm rates than septic systems
C _}.]4. Delete the requirement for a gravity drain for
* : TRE tanks from the UPC, as has been done with the
L‘:’( T ith th 1
sravity draim is a ni
:‘mp‘mxluhu for many installations. Note that ¢
faw does not reCjuir e
B""""'“"" surge tanks, &

TE:

his Is & serious problem

gravity drain f
septic tanks, c

ump tanks
+ E_“,f,) Require below-grade tanks to be anchored
against popping to the surface if conditions in

this may be a problem Unlike sept

Suree tanks are often empty and exp

dous buoyant lift under saturated soi

would protect consumers

+G-11-a-2 Modify the requirement that “system
design shall be such _lh.it emitter flow variation shall
“alc‘cced plus or minus 105%™ with tt rase “in
instances whene greater vanation could res
high enough to produce per emitter pon

sail in question.”

& G-11-a-6 Change wording from “pressure at pump
shall not exceed 20 psi” to “pressure at any emission
device shall not exceed 20 psi. ding
effectively precludes imgatior
at a location significantly nigt

» G-11-a-5, G-11-b-2 Explicitly allow greyw
be distributed and emitted through lines covered
by mulch at the discretion of the Administrative

Authority: This would be a great step forward
& G-11-b-1 Allow smaller diameter pipe, half-pipes in

Mini-Leachfields
& Table G-1 Allow installations on steeper slopes where

environmental conditions are such that the water will

nol surface
% Table Take into account the higher LTAR of

mulch basins by halving the required infiltration
area for systems that use them.
¢ Explicitly describe Branched Drrain to Mulch
Basins, Infiltration Beds, Leaching Chambers, and
Box Troughs (see Create an (sis) as allowed system
examples
# Figures: Show a greywater surge tank (usually a 55
gal drum) rather than a sewage ejector pump tank
in UPC figures. Include a note that the runming trap i
only required in the rare instance that the fixtures lack
traps
# Eliminate the requirement for backwater valves,
# Allow greywater surge tank to be vented back
through the house vents (as is done with all septic
tanks and sewers) as an alternative to a vent at the

tank.

Needed Improvements to IPC

retion in this anea but the possibility is not

l\.lc model code for most of the eastern
These comments an: based on the 2000
{1}

General Suggestions
# The regulation should lay out broad goaly such as

hr.:uh protection and leave it at that. This would be
in keep the minimalist. “let the designer figure

with only one
ble with the IPC

& wording
this

+ Starting from scratch with ;
e the easiest wav to ac

woul

Specific Suggestions

< cl0L.1 Differentiate between allowable uses for treal-
ed and untreated greywater A
b flu

n most cases
% Irrigation should be specifically allowed. not just as

system

# 1014 The reservoir should be optional. as stonng
system types and 5
} gal” and

grevwaer is not required for al
ndesirable. The “not less tha
i) In.]mn.'ulunl'- ane
her. 24 hours maxi-

odds

iz left up to the de &
& c101.6 Disinfection should not be required for irmiga-

tion reuse
< cl01.7 Make-up water
lication. Toi
public health, irng3 -
& c101.8 Overflow pipe should be the same Size 0F
greater than the influent pipe. Allow connection to an
alternate overflow, in order to allow facilities with well
acity composting tollets and greywater

should be optional depending
shing requires make-up
tion does not

on the ag
waler tor P

made, high cap,

systems without a sewer |/ septic hookup.
Allow sephic systems to be downsized when a
preywater system is safely processing mast of the

eifluent



Jies of the health threat from greywater. The Grevater Pitot p
studpes o ; . oxCe acdy !
Department of Water Reclamation is one L:“” .g‘ :: .‘j{nmm‘w by shining [ig}
¢ tes Dep it d grevwater syste ; ng light on 4

Report from theLes Ange ,j.::mt follow aid regulators and g s challenging applications: feces dispaey ¢

The ex from the st aation i two much more challenging Sposal,

: i fy biological contamir ewater, aneas where research is more plentify)
capacity of soil kPN B0 R partially treated wastewater
+ ‘-"F\' wolumes ¢

Land application of

Movement of Biological and Biochemical Contamination in Soil
and Groundwater

Excrrpts tomExreta D

Thene have been very few empincal

angd

RIEILT, TR

Soil and Ground-Water Pollution

The study of methods of pollution of the sqil and v
by excreta also provides useful information concer
’ f sal facilities, especially their location
n_'*:-p;‘n:t to sources of drinking-water su pplies. After ¢
are deposited on the ground or in pits, the bact
move much by themselves, may be transporte
and downward into the ground by leaching Ii |
or by rain waler. The distance of travel of bacteria in th
way varies with several factors, the most important ¢
i 15 the porosity of the soil (see Fig. 4, 5, 6). Their horiz
travel through soil in this manner is usually less than
(3 ft) and the downward travel less than 3 m (10 ft) in I
open to heavy rains, and not more than 60 cm (2 ft) normally
in porous soils,

Gotaas and his co-workers, studying the artificial re
charge of aquifers with reclaimed sewage and other waste
waters in the State of California, USA, found that bacteria
were transported to a distance of up to 30 m (100 ft) from the
recharge well in 33 hours, and that there was a ra pid regres-
sion of bacterial count over this distance due (o effective
filtration and to bacterial die-off. They also found that chem
cal pallution travelled twice as fast. Recently, other workers
studying ground-water pollution in Alaska, noted that bac
teria were traced to a distance of 15 m (50 ft) from the dosing
well into which test bacteria were introduced. The width of
the path of bacterial travel varied betsveen 45 cm and 120 ¢
(151t and 4 ft) Regression then took place and, after a year
only the dosing well remained positive for the test organism
These Investigations confirm the findings of other workers
10 the effect that the contamination from excreta disposal
aystems tends to travel downward until it reaches the
table, then moves ale ng with the ground-water flow across

# path which incregses in width to a limited extent before
gradual disappearance,

WHO Ficure 4: MOVENENT OF
Aour oo 1 Dy Son

ter

WHO Fioung 5t Mo

VEMEN

fn the Netherlands, Baars
found that, unless accompanied
by a considerable amount of
W bacterial Lunt.lnnn.lr_mn
did not tr ¢l more than 7.5 m
(25 it} through fine sand

On the surface of the
ground, ly the earth imme-
diately strre wnding the facces
is likely to be contaminated,
unless it is carried further by
surface water such as rain and
1y

T OF POLLcmoe sy Unpercrousn Warmx

jrrigation water, blown
by the wind, or picked up by

\he hair and feet of flies or other
insects and animals. It has been
observed in pit latrines, how-

ever, that hookworm larvae,
although unable to move side-

ways to any appreciable extent,

are likely to climb upwards

along the pit walls and reach the top
nufl.;(t‘ of defective wooden or earthen
floors, where they lie in wait for a person
with bare teet.

B = Water-baaring lormation C = Dirsction of ground-waise figw

WHO Ficure 6: Bac L Soi. Pouumon Parresss

- Tom

e cWEmAL SO SOLLGTION  PATTENS

— GROUND WATEN FLOW s
T

I m (3& ft)
“upstream” or ag t
the ground wuten After 4 fow

around
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["P"d"m i1 survise varving mlh‘;;“:::hﬂl multiplication and will die within
o environ y

e will
i Hookworm disgase s 1

rature, pathogenic Bacteria and ova of
v, Pathogenic bacteria do

pvive as many as five manths in wet
L1t

ransmitted through contact of
e

orm larvar. Other parasitic dised

B e
£ u‘li::‘r:'ﬂ;:: teet. with soil containing i:;:“ fuarin: RIOWING season o tertilize
the skin wsuallY secyes OF SOWAEY: 15 d B
tearmnitted whent fresh?
s crops which are eaben FaW f infection within the distances mentioned

scahed NEAT 8 SOUTE §

le
If ground water &
abovy, it may hecome contaminated

wition. A source of infect

by harmiful bactera and by

ol of a lethy sewer

jon may be some

putrid chemical substances
aereta deposited
or sewage disposal pipe

anginating it the taecal decompx
d!pl:nd pear by, a pit latrine, 4 CeSp ”
g-r contaminated ground- watet which is usually

ther domestic § wes and m

drinking-water i ¢ « . :d!:‘:;ml'dﬂ“f“"d fevers, cholera, and the dysenteries

diretie ‘."d' e dum:“‘:-:‘:ﬁ-‘l‘!» o Latrines and the travel of faecal pollution through
The effects of prina

by various scaentists The studies of Caldwell & Parr
w““’;”*;,{';;;’,‘::;m*;"‘j,;; S ich should be studied by all interested public
of Dyer,

health workers

Location of Latrines and Other Excreta Disposal Facilities
Regarding the location of Latrines w ith sespect to sources of water supply. the tollowing
conclirsdons may be drawn from up-to-date information

hallow, may be tapped by a well used tor
av lead to further human infection and

1 There can be no arbitrany rule governing the distance that is necessary lor safety belween a
privy and a source of water supply: Many factors, such as slope and level of ground water
and soil-permesbility. atfect the removal of bacteria in ground water. It is of the great-

e importance to locate the privy or cesspool downhill, or at least on some level picce of
land. and to aveid. if possible, placing it direetly uphill from a well. Where uphill locations
cannot be avoided, & distance of 15 m 150 ) will prevent bacterial pollution of the well

Setting the pervy off to either the night or the left would considerably lessen the possibility

of contamisating the ground water reaching the well. In sandy soil a privy may be located

# chome v 7.5 m (25 f1) from a properly constructed household well if it is u|\pﬁ=-~iluh- to

place i a1 a greater distance. In the case of & higher-yielding well, not less than 15 m (50 f1)

shauld separate the well trom 4 latrire
2 In homegeneous sals the chance of Fround-water pe
a latrine is moee than 15 m (5 ff) above

. llution is virtually nil if the bottom of
the ground-water table. The same may be said
: t E aid if the
: :n‘hm \]ﬁ A cempool is mone than 3 m (10 f) above the level of the ground water !
Citedu shonsld
i u:;‘:m;,xlan be made before building pit privies, bored-hole latr
o S1C SEEPEE Pt I areas contuming fissured roc
since poliution tmay be carried directly
filtration to distant '

N,
o ks or limestone formations

ough solution channels and with I
s : and without natural
* 0r ther sources of drinking-water supplies.
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septie or

Effluent from a failed
Areywater syatem

Plume extents do
leachfield plume gener

Example 1: Town—City of Santa Barbara (Branched Drain)
All versions of the Branched Dirain system meet the Arizon v and New Mexicn rexjuirernients. 1 you use one of the
subsurface versions of the Branched Drain network it is possible ot a permit for it under the CPC/ UPC y
This system is one of only a har
lr'\.\nl]‘]r--.|‘|\'|'1'|ll||'- of « am Clask
*re force-fit to the Mini-Leachtield model in t ¢ 1L were to do It agiin 1°d 2o for the * other

1l permitted in Santa Barbara in 10 wears under the CPC. The site and hardware

are described in the s

Chur Mulch Ba
ent system” option and let them have more natural shape and dimensions. which is what we ended up doinge

equival
anyway

") par pant (gpd = gallons per day)

Gpdioccupant (showers, bathiub, & wash basing)
God (laundry)

Total
¥ source; 40 foccupant x 3 = 120 god (840 gadlonis par woek]

Irrigation:
Soll type: sandy loam (as per infitration loat)
Grade: 1/4" per foot

Irrigation mrea required: 48 square foal
Equals 32 finear feet of 18 wide trench per zona

Specifications (as por Callfornia Unborm Plumbing Coda (UPC), Appendix J

*Mini-loach fields are In two zones sach with & 48 square foot arse
[Lo. sach capable of holding the dally greywater L

*All axposed greywater plumbing will be labeled
"Greywator irrigation wystem: Danger - unsate water*

*Fittings shall be Schedula 40 2* or 1 1/2* PVC or ABS
*hiate; Surge tank NOT required by UPC Appendix J + Section J-1(b) [page 1]
“Tha system ... MAY Include surge tank(s).._...

[sea also Administrative Authority lor approval ol OTHER ocllection and
datribution systema in Appendix J, Section J-12(a)]
" W SANTA RARARA
|]I\'|;:ﬂ1:4t:‘i LAND L'St_t:_L‘!"K\x
DUILDING AND SAFETY SECTIC
PPROVED
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ReWater® System Building Permit A

pplication and C i
for Installation of a Graywater Irrigation Sy 22 omp/iance Form

tem Under the California Plumbing Code

SUBMITTED FOR: John Waters SUBMITTED BY: ReWater Sy
123 Pines Terrace
Del Mar. CA

stems, Inc
*arkway

196

Contractor’s License $798547

INTRODUCTION

ReWater Systems, Inc. sponsored the 1992 Ca
rrvices and De
dix G of the Cali
p building in

h the
= 0 write

California Department of Health

'hu greywater code, entitled
We provide this form to h
2 ReWater® subsurface drip gre

spectors understand
r umgahon system

1% 4 building permi

GENERAL DESCRIPTION
THE REWATER SYSTEM - Mechanical
A ReWater system meets or éxceeds all Code requirer

5 it of suspended
le valved
controller

jds in a filter unit, then autom
subsurface drip irngatior 1
Each zone consists of

listed by the Center tor

THE PROPOSED SIT

ot compl

In the proce
Code nequires
tvpe of soil at the site. and the setbacks found in Table G-1

O all Code requirements

the house, the

ninimum ater produced by

I
FORMAT
Code requiremer

marks (“). Whe nes some form of action by either the ins C
Where the Code requires the manufacturer to supply information, that information i

e summarized in normal type face. Where the Cs

it is surrounded by quotation

s are typed in

1ed and underlined

Section G-1  Graywater Systems (General).

rraywater is the intent of this code

Your local plumbing code remains the same except as hereby alt
(b) All connected ¢
(¢} The entire gn
(d) A plot plan

No inappropriate s

No surfacing of

aywater is discharged into subsurface drip irrigation fields

ter system is confined to the ot of the discharging butlding

v submitted (Section G-4{a)), prepared by Z: Architecture
Al conditions

{e) Not located in a geologically sensitive area

() Appropriate clearances have been met per Table G-1
This house is not on a private sewage disposal system

(%) Operation and ma rance manyal has been provided o the system owner by ReWater Systems, Inc
A copy is hereby attached

(th) Administrative Authority must supply copy of Appendix G to permit applicant

Section G-2  Delinitions.

“Graywater is untreated household waste w
includes waste water from bathtubs, showers, bathroom w
Squivalent discharge as approved by the Adminstrative Authority

ater which has not come into contact with toilet waste. Graywater
ash basins, clothes washing machines and Laundry tubs, or an
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146 pages. 53 figures 130 photos, $20.95
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frusit tree chart, New Mexico plant list

e aisdesierinet ) greywater for specs

and price
% Principles of Ecological Design Natural
living is the harmonious intey
of human culture, technology
economics with nature. This boo

Y $6.55

& Water Storage Do-i-vourself guide to
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Oasis Design Consulting Service

A consultation is
a great way
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. ur water supply, |
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& For all new residentiol construction, plumb greywater and toilet lines

Do’s
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Busld ades and the word “g
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tem for todet fQushing i a residential context

* Use of government or established trade organizations or engineering firms for info on, OF con=
struction of, simple residential greywater systems

¢ The Mini-Leachfield system in Califorma greywater law

¢ Discha reywalter directly into natural waters or hardscapes

i - st negligible
 Cavlicr distegard for legitimate public health concerns, and [ or excessive paranon about neglig

hisalth concerns

|
Fowr more information and updates, see casisdesignogt. Good Luck
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*The best guide for actual hands-on greywater system construction a ailable. Contrac ln.r-. “WT{.]H.‘!;::[‘:“:;N_
do-il-}'uume]ft'rb will sumply love il. Time-saving tricks, traps to avoid, lowcharts for system selec , U
education, it’s all here in plain English with an easy reading style.”

= Doug Pratt, Technical Products [ eve loper, Real 4]

] ; . y s and
*Any contractor, architect, or homeowner interested in sustainable architecture would do well to buy anc
study a copy of this book.”
=Chirds Prelitz, Seacrest Builders, | aguna Beach, California
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— led Adams, plumber and

nation that exists on greywater 1s in Qasis’ books.”
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; ; siaiveds i tit,
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