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Gov. Hickenlooper signs Graywater Bill into Colorado law

By Manah Wenzel
May 15, 2013
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Sitting in front of a Colo. flag, a U.5. flag and the CSU banner in C5U's Bioengineering building, Gov. John
Hickenlooper signed the final draft of House Bill 1044, approving the use of graywater in Colorado homes and
businesses.

“Ladies and gentlemen,” Hickenlooper said as he made the last swipe with his pen, “lIt's a law.”
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States with Graywater Regulations




- Graywater Define

Excludes
o Toilet water
e Kitchen water
- High organics
« Food born pathogens
Includes
e Shower/bath water

e Laundry water
e Wash basins



Graywater production

Leaks Bath
9.5 gal/cap/d, 1.2 gal/cap/d,
13.7% 1.7%

Other Domestic

1.6 gal/cap/d, Shower
2.3% 11.6 gal/cap/d,
16.7%

Dishwashers
1.0 gal/cap/d,

1.4%
Clothes Washer

15.0 gal/cap/d,
21.6%

Toilets
18.5 gal/cap/d,
26.7%

Faucets
10.9 gal/cap/d,
15.7%

Graywater
~50%

Source: AWWARF
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Possible Water Savings

Colorado’s Front Range population is expected to grow from 4.3
to 6.2 million persons by the year 2035, increasing residential
water demand by 285,000 ac-ft/yr.

Use of residential graywater for toilet flushing and residential
landscape irrigation in new housing developments could reduce
this demand by 30%. The realized water savings of 85,000 ac-
ft/yr represents a significant reduction in the water supply gap.

Graywater use for toilet flushing reduces household wastewater
flows by 50%, resulting in a significant reduction in capital
outlay by wastewater utilities for new facilities and operating
costs to treat wastewater from new developments, thus reducing
energy costs, and the overall carbon footprint.



Graywater Quality

Graywater (mgl/L) Domestic Wastewater (mg/L)
Chemical Oxygen Demand (COD) 77-240 250-800
Biochemical Oxygen Demand 26-130 160-300
(BOD)
Total Suspended Solids (TSS) 7-207 390-1230
Total Nitrogen (TN) 0.36-0.64 20-70
Total Phosphorus (TP) 0.28-0.779 4-12
Total Coliform (CFU/100mL) 6.0 x 10%-3.2x 10° 106-10°
E. Coli (CFU/100mL) <100-2800

Sources: Eriksson et al., 2003 & Metcalf & Eddy, 1991



Domestic Graywater Reuse
Irrigation

Household S

Graywater Storage Tank

Coarse

Filter

Drip Irrigation

Toilet Flushing

Household
Graywater

——— Coarse

Storage Tank Filter




Installing Graywat

Reuse Systems




Source: http://images.google.com/images?q=graywater&oe=utf-8&rls=org.mozilla:en-US:official &client=firefox-a&um=1&i e=UTF-
8&ei=81eyS_fGFZO2swOL89z9AQ&sa=X&oi=image result_group&ct=title&resnum=4&ved=0CCgQsAQwAw



Separate
Graywater
Plumbing

- Hot-water supply lines
- Cold-water supply lines

Drain fnes:
(sched. 40 PVC or ABS)

STOP VALVES
Shut off water supply to  SINK DRAIN
individual fixture or (min 112-in dia) 5=

appliance.
SHOWER VALVE
Mixes hot and cold water.
diverts water to showcrhead
or tub spout. Use only
pressurc-balanced valves,
which guard against scald-
ing when the toiket is
Mushed.

P-TRAP
Holds a slug of water 10 3
prevent SCwer gases.

from entering the home
through the main drain. -

{

]
BRANCH DRAIN—l :
(min 2-in. dia.) A

Slope horizontal runs
at least 1/8 in. per
foot; 1/4 in, per fool
is better.

DISPOSER

DISHWASHER——~

__ DISH-
DISHWASHER wASHER

o

b——— VENT STACK

{min. 3-in. dia.)

| Exhausts sewer gases
- and equal-izes mir

pressure in the drains.
" Without vents, a toilet
 flush could suck water
“out of the traps.

BRANCH VENT
(min 2-in. dis.)

- Comects P-trap o
vent stack.

SUPPLY DRAIN

(Stainless steel
braided or 3/8-
in soft copper) COPPER FITTINGS

Enable rigid pipe 10 tum

and branch. Joinis arc
sealed with lead-free
solder:

WATER METER

MAIN SUPPLY
(1-in. type-L
"soft" copper)
Feeds water from
municipal scr-
vice or well to
water meter Soft
copper comes in
60-foot rolls, re-
ducing the
number of joints.

St
|
/ALVES
efose 10 prevent
flooding when

machine isn't in
usc.

water won't
contaminate supply
pipes
ANTISIPHON HOSE BIB
Carries water outside to garden
hose. In cold climates, use freez

quarter turn of the  proof hibs, one on cach side of |
handle.

house

— CLOSET FLANGE
Anchors a toilet Lo its

TOILET DRAIN ™™

(min. 3-in. dia.)
— MIXING VALVE
Delivers warm water
10 todlet tnk to
prevent condensation
on humid days,

HOSE BIB 2

st
Waterfor
Toilet Flushing

S—
" ﬂphﬁuuws (or
ot than 25 feet)

Waterfor
Plants
— CLEANOUT
Permits access 1o 4 drunpipe
1o remove clogs, Install at

every sig-nificant tum ol &
drainpipe

\ To Sewer




exas —Simple System

* Hose from laundry machine moved throughout the
yard




alifornia — More Complex
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- Graywater toilet flush system
=

Household
Graywater
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~ Neighborhood Scale Graywater Treatment
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Simple
Graywater
Treatment
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Implementing Graywater Use in
Colorado
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Status of the Graywater Regulation

Legislation passed in May, 2013 to allow use of graywater
e Defines graywater
e Allows use of graywater

e Graywater may be ap%)lied only to uses that are allowed by

the water sources’ well permits and water rights

Cities can choose to or not to allow graywater reuse and
subsequently develop ordinances

Two workgroups have been set up by CDPHE to move
forward with rules and regulations

e Treatment/Use
e Local Implementation
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Process

for Implementing

=

e

Graywater Reuse in Colorado

Step 1-Enablement

Legislature passes
Graywater Bill

Step 2-Regqulation

Step 3-Implementation

>

State Plumbing Board
approves graywater use in
accordancewith IPC

CDPHE issues regs for

treatment of graywater f——

prior to use

Local jurisdictions decide
whether or not to allow
graywater use in their
community

v 4

Coordination with local
water and wastewater
service providers.
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We can build/borrow from others
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Graywater Irrigation Regulations

Permit Submerged Treated

State Required Irrigation  as Septic
AZ No (<400 gpd) No No
NM  No (<250 gpd) No No
TX No (<400 gpd) No No
Ut Yes No No
CA Yes Yes No
NV Yes Yes No
OK Yes Yes Yes

CO ? ? ?



AZ — Tiered Approach

Tier1 <400gpd Nopermit

Tier2 400-3000 gpd Notice of intent, soil
setback and absorption
rates (OWS)

Tier3 >3000 gpd Tier2 + WQ requirements

Many states do not impose water quality requirements
For “Tier1” systems (WA, NM, TX)

26
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Graywater Irrigation Best

Management Practices

No spray irrigation

Human contact with graywater and soil irrigated by
graywater should be avoided

Do not include kitchen water

No runoff from property where graywater is applied
No food crops, except for citrus and nut trees

There should be no standing water in graywater
irrigated areas

Others.......
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Graywater Workgroup Discussions

Likely will follow tiered approach for graywater irrigation
Discussion on possible end uses

e Irrigation and toilet flushing are likely
e Others may include laundry or cooling towers

State plumbing board must adopt International Plumbing
Code section including use of graywater

Water quality requirements or system requirements likely
for toilet flushing

e What should these include?

e Enforcement?
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Colorado State University

URBAN \XYATER CENTER

Department of Civil & Environmental Engineering

Graywater

The Urban Water Center at Colorado State University is actively involved in a
number of research projects investigating the reuse of graywater in individual
BACKGROUND households under the direction of Dr. Larry Roesner and Dr. Sybil Sharvelle. This
webpage provides brief introduction to graywater reuse and the Urban Water
MISSION Center’s involvement in researching this emerging water conservation technique.

HOME

PEOPLE  What is graywater?

GRAYWATER

Graywater is the water that drains from bathroom sinks, showers and washing
STORMWATER machines in a typical household. Water that drains from kitchen sinks, dishwashers

and toilets is not considered graywater because it contains higher levels of organic
CLASSES waste.

THESIS & PAPERS

LIRS Why reuse graywater?

CONTACT The primary reason for reusing graywater is to reduce a household's demand for
potable (fully treated) water. Potable water is treated to EPA drinking water
standards which ensure that persons that drink, cook or bathe in that water will not
get sick. In most households, potable water is also used to flush toilets and irrigate
outdoor landscapeds. However, water used for toilet flushing and outdoor irrigation
does not need to be treated to such high standards. By reusing graywater for toilet
flushing and outdoor irrigation, instead of using potable water, a household can

m

29




Questions
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Appendix




Water Rights?

Reduce Load to WWTP = Reduce Potable Demand

Water
Supply |
' 55 gped
50 gpc
: \
I Indoor
Use
GW BW

5 gped 25 gped
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Water Rights?

Reduce Load to WWTP = Reduce Potable Demand

Water
Supply




