
S
m

al
l F

lo
w

s 
M

ag
az

in
e,

 F
al

l/W
in

te
r

20
10

, V
ol

um
e 

10
, 

N
um

be
r 

1
S

m
all F

low
s M

agazine, Fall/W
inter

2010, V
olum

e 10, N
um

ber 1

1312

Droughts and explosive population growth in arid
parts of the country have come close to dr ying up many
water sources. But some communities across the nation
have found an alternative water supply in wastewater
reuse to help them meet existing and future needs.
Wastewater reuse not only conser ves highly treated, ex-
pensive drinking water supplies, it reduces the release of
nutrient-rich wastewater into environmentally stressed
streams and rivers, providing an economical way to meet
increasingly more stringent discharge standards.

What is wastewater reuse?
The U.S. Environmental Protection Agency (EPA) de-

fines wastewater reuse as, “using wastewater or re-
claimed water from one application for another applica-
tion. The deliberate use of reclaimed water or wastewater
must be in compliance with applicab le rules for a benefi-
cial purpose (landscape irrigation, agricultural irrigation,
aesthetic uses, ground water recharge, industrial uses, and
fire protection).” Although not everyone agrees, the term
wastewater reuse is often used synonymously with the
terms wastewater recycling and wastewater reclamation.

How can wastewater be reused?
Wastewater reuse can be grouped into the following

categories:
• Urban reuse—the irrigation of public parks, school

yards, highway medians, and residential landscapes,
as well as for fire protection and toilet flushing in com-
mercial and industrial buildings.

• Agricultural reuse—irrigation of nonfood crops, such
as fodder and fiber, commercial nurseries, and pasture
lands. High-quality reclaimed water is used to irr igate
food crops.

• Recreational impoundments—such as ponds and
lakes.

• Environmental reuse—creating artificial wetlands, en-
hancing natural wetlands, and sustaining stream flows.

• Industrial reuse—process or makeup water and cool-
ing tower water.

Irrigation is the most common application of w aste-
water reuse.

“In North Carolina, we have about 50 golf course irr i-
gation projects approved in the state,” says Robert
Rubin, professor emeritus, North Carolina State Universi-
ty, and senior environmental scientist, McKim and Creed,
Raleigh, North Carolina. “We used advanced treatment,
dual disinfection, filtration, and then irr igation. If we don’t
need to use the water on a par ticular day, we store it. But
beginning with the middle of summer, just one of our golf
courses will use between a half million to a million gal-
lons of water a day.”

Reuse Use and Technology
According to EPA, the U.S. reuses an estimated 1.7

billion gallons of wastewater each day with Florida and
California leading the nation by reusing an average of
500 million gallons per day (mgd).

Nationally, the estimate is that six percent of w aste-
water collected and treated by organized wastewater util-
ities is distributed and beneficially reused. “The amount
of intentional reuse varies from zero in many states to 52
percent of the reclaimed water being reused in Flor ida,”
says Don Vandertulip, chair, Water Environment Federa-
tion Water Reuse Committee. “I say intentionally be-
cause most of the wastewater discharged to a surface
water flows downstream and at some point, t he creek or
river or lake, the water is withdawn and used for irrigation
or as source water for a water treatment plant providing
potable water for the public in another community.”

The technology selected for reuse depends upon the
specific treatment goals. “You always start at a baseline,
and for reuse, the baseline is contact water quality,” says
Anish Jantrania, technical director of NCS Wastewater So-
lutions. “At this base level, you need to star t with aerobic
treatment followed by at least one level of disinfection,
such as ultraviolet or chlorine, so that the pathogens, BOD
[biochemical oxygen demand], and suspended solids can
be removed. This is the basic goal of treatment, and there
are quite a few technologies that will get you there.

“You can start with a recirculating media filter, for in-
stance, such as a sand filter, textile filter, or peat filter,”
Jantrania continues. “When these filters are proper ly
sized and followed by an ultraviolet disinfection, you
should get contact water quality; this assumes, of course,
that the system is proper ly maintained and managed.
This quality of water can definitely be used for agricul-
ture, home garden or ground irrigation, and it is benefi-
cial because it still contains its n utrients while being
stripped of its organic and bacter iological contamination.
Water treated at this level of treatment can also be used
for toilet flushing.

“The high end of the technology typically w orks with
membrane bioreactors (MBR),” he says. “Basically what
MBRs do is allow you to focus on nutrient reduction. An
example would be urban reuse where you have a large
quantity of sewage coming into the water and you want
to clean the water and reuse it in people’s homes.”

by Caigan M. McKenzie
NESC Staff Writer



Developers in Victoria, British Columbia, turned a brownfield into a mixed commer cial and
residential development named Dockside Green. Its sustainable design boasts an on-

site sewage treatment plant that will process 100 per cent of its sewage, satisfy-
ing the water needs for toilet flushing, landscape irrigation, green roof water-
ing, and an onsite natural stream channel and pond complex. Compared to
similar developments, its annual water usage savings is more than 84 million

gallons; its annual potable water consumption savings is 66.5 per cent,
and its annual energy savings is 49 per cent. 

Dockside Green was designed using the triple bottom line approach,
which integrates equally into the design process the economic, social,
and environmental responsibilities of a corporation, explains Patrick
Lucey, president and senior aquatic ecologist, Aqua-Tex Consulting,
Ltd., Victoria, British Columbia. 

“The triple bottom line is where you begin with a regenerative design
that restores the ecosystem function and natural capital, and then
build in the social equity as part of the design process,” Lucey says.
“Those societies that are able to adopt a regenerative adaptive design
process will be the ones that will be the most flexible and the most
able to meet a changing environment.”

Lucey explains that shifting to a sustainability by design model of de -
velopment requires that we look at nature’ s two key design principles:
nature has no waste, only resources, and nature uses a closed-looped
design process, not an open one where wastes are discarded. 

“So, the type of design process we are talking about is where you shift
from waste management to resource recovery,” Lucey says. “That im-
mediately places you in a valuation economic mode. Then you need to
ask what is the highest and best use for that particular resour ce. So, in-
stead of a sewage treatment plant, for instance, you go to a water and
energy recovery cell so you can recover all of the solids, which are full
of energy, and recover all of the water , which can be used for reclaim
purposes. And you are probably going to adopt a decentralized system
since it makes resource recovery easier than with a large centralized
system.” 

Learn more about Dockside Green at www.docksidegreen.com.
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Barriers to Wastewater Reuse
EPA sees reuse as a local/regional issue , so reuse reg-

ulation is highly decentralized, with each state formulating
its own regulations. “Regulatory agencies allow and even
promote reuse for traditional, outside uses, but they be-
come nervous about using this water indoors,” says Rubin.
“In North Carolina, some reclaimed water projects have
been approved for indoor use for toilet flushing.”

Wastewater professionals agree that the pr imary bar-
rier to reuse is an uninformed public’s perception of the
quality of the reused water. “This has been discussed as
the ‘yuck’ factor,” says Vandertulip. “The facts are that an
organized utility can collect and treat the w astewater gen-
erated in a community to a higher quality than w aters in
most natural water bodies in the local area.”

Rubin points out that many professional wastewater
associations, colleges, universities, and the U.S. Depart-
ment of Agriculture are working through educational ef-
forts to dispel the myths and to encourage reuse.

A second barrier is regulatory, Vandertulip explains.
While many states allow water reuse, not all of them do;
and the type of reuse allowed in some states may not be
allowed in other states. “Water rights regulations and per-
mits also restrict the ability to reuse water as some with-
drawal permits require return of a specified percentage of
the water. In some cases, water could be used in an ad-
joining community, but that community is in another r iver
basin and state laws do not allow inter-basin transfer of
the water.”

Vandertulip says a third barr ier was recently intro-
duced in Florida. “The state decided that reclaimed water
overspray and runoff contributes to nutrient loadings and
must be considered in TMDL total nutrient loadings. This
seems to be an extension of doing all that can be done
beyond limits of technology on point sources and not
being willing to control nonpoint sources . This interpreta-
tion will likely cause a lot of work for property owners and
utilities to eliminate overspray and runoff and could influ-
ence some property owners to not use reclaimed water.”

Yelm, Washington
One community that has successfully implemented a

reuse program is
Yelm, Washington. In
1994, the city con-
structed a sewer sys-
tem; but because it
discharged treated
wastewater into the
river, wastewater
managers were politi-
cally pressured to find
another use for the
water. So, in 2001,
the city built an $11
million water reclama-
tion facility rated for
one million gpd; cur-
rently it recycles
350,000 gpd.

“Our collection system consists of septic tanks with
pumps in them, and, instead of dr ainfields, the effluent is
pumped to a pressure main, which goes to the f acility
here,” says Jim Doty, plant manager. “After the water
reaches the facility, it goes to a sequencing batch reac-
tor; we have two of them with one in reser ve. The water
then flows into an equalization basin, which is basically a
pond; and it is pumped from the pond through sand fil-
ters that are continuous cleaning, so they don’t have to
be backwashed. Finally, the water gets chlorinated, then
it goes out for reuse. The facility produces Class A re-
claimed water, and it has won statewide recognition and
numerous awards.

“We reuse the water to irrigate school playgrounds,
ball fields, and city parks, and we have never had an ill-
ness related to its use.”

Doty explains that when the plant was being de-
signed, they worked with the high school drama depart-
ment to put on a play about reclaimed water to educate
the public. They also did other outreach activities , such
as community meetings, but mostly worked with elemen-
tary schools. “Our thinking was that the way to get ac-
ceptance is to work with the young kids, and, hopefully,
they will turn their parents around.”

Doty explains that using reclaimed water in the home,
such as for toilet flushing, is prohibited in Washington,
and he points out that it w ould be cost prohibitive to hook
up homeowners anyway because they would use such a
small amount of the water, primarily for watering lawns
and gardens.

Another example of reuse, but on an urban scale, is
the Solaire, a residential high-r ise located in lower Man-
hattan, hailed as the first g reen, environmentally friendly
apartment building in the U.S. The high-rise houses its
own onsite wastewater treatment and reuse system,
which relies on a membrane bioreactor to break down
the waste.

One hundred percent
of the building’s waste-
water is recycled and
used for HVAC
cooling and toilet
flushing. In addi-
tion, 5,000 gal-
lons per day of
the recycled
wastewater pro-
vides subsurface
irrigation to an ad-
jacent public park.
A stormwater catch-
ment system, which
will capture approxi-
mately 170,000 gallons
of water per year, pro-
vides irrigation to two
rooftop gardens and a green
roof. Compared to similar residen-
tial, high-rise buildings, the Solaire uses 35 percent less
energy and 50 percent less potab le water.
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What’s the future of reuse?
“Water reuse is the future of the w ater industry,” says

Rubin. “It is a finite resource that has recycled itself
through the water cycle for billions of years, and all we are
doing is capitalizing on that by using current technology to
speed up the natural process.

“In the next 15 years or so, the population in the U.S. is
expected to increase by 25 percent, and if you believe
anything about climate change (not the same as global
warming), the frequency and intensity of r ainfall events are
going to change, requiring us to find better ways of man-
aging water resources. In short, reuse can satisfy a signifi-
cant water demand, and the supplanted demand is par tic-
ularly significant in water short areas.

“But it’s not just about managing water resources; it’s
about managing all of our resources. In California, for in-
stance, 20 percent of the state’s electrical energy is used
for moving water from one place to another. Nationwide, de-
pending on where you are, it’s between five to 10 percent to
move water. As we look at improving our water manage-
ment strategies, which includes reuse, the amount of ener-
gy we need to transport water is going to be reduced.”
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For More Information 
The WaterReuse Foundation has developed a compre-

hensive database of nationwide reuse prog rams and facili-
ties that can be used by agencies, utilities, consultants,
and reuse water customers to advance the practice of
water reuse at the local, regional, state , and national levels.
Visit their website at: www.watereuse.org/files/s/docs/
02-004-01.pdf

The U.S. Environmental Protection Agency’s Guide-
lines for Water Reuse summarize water reuse for utilities
and regulatory agencies. It covers water reclamation for
nonpotable urban, industrial, and agricultural reuse as well
as augmentation of potable water supplies through indirect
reuse. Technical, regulatory, legal, funding, and public in-
volvement issues related to water reuse are discussed.
These guidelines can be downloaded at: www.epa.gov/
ORD/NRMRL/pubs/625r04108/625r04108.htm.

Wastewater Reuse 
Advantages and 
Disadvantages

Advantages

• This technology reduces the demands on potable
sources of freshwater.

• It may reduce the need for large wastewater treat-
ment systems, if significant portions of the waste
stream are reused or recycled.

• The technology may diminish the volume of waste-
water discharged, resulting in a beneficial impact
on the aquatic environment.

• Capital costs are low to medium for most systems
and are recoverable in a ver y short time; this ex-
cludes systems designed for direct reuse of sewage
water.

• Operation and maintenance are relatively simple
except in direct reuse systems where more exten-
sive technology and quality control are required.

• Provision of nutrient-rich wastewaters can increase
agricultural production in water-poor areas.

• Pollution of rivers and groundwaters may be 
reduced.

• Lawn maintenance and golf course irrigation is 
facilitated in resort areas.

• In most cases, the quality of the wastewater , as an
irrigation water supply, is superior to that of well
water.

Disadvantages

• If implemented on a large scale, revenues to water
supply and wastewater utilities may fall as the de-
mand for potable water for non-potable uses and
the discharge of wastewaters is reduced.

• Reuse of wastewater may be seasonal in nature, re-
sulting in the overloading of treatment and dispos-
al facilities during the rainy season; if the wet sea -
son is of long duration and/or high intensity , the
seasonal discharge of raw wastewaters may occur.

• Health problems, such as water-borne diseases and
skin irritations, may occur in people coming into
direct contact with reused wastewater.

• Gases, such as sulfuric acid, produced during the
treatment process can result in chronic health
problems.

• In some cases, reuse of wastewater is not economi-
cally feasible because of the requirement for an ad-
ditional distribution system.

• Application of untreated wastewater as irrigation
water or as injected recharge water may result in
groundwater contamination.

Source: Organization of American States. Water Reuse. 

Five years after former Alaska Gov. Tony
Knowles’ targeted date to retire the state’s
traditional honey bucket to the museum, it
still isn’t an antique.

In 1995, Knowles set a 10-year priority
to retire the honey bucket, a toilet seat af -
fixed to a five-gallon plastic bucket that
gets its name from the plastic b ucket,
which was once used as a container f or
honey. Today, though, one out of five resi-
dents still lives without wastewater or
water service.

In fact, only 110 out of 185 villages , or
60 percent of the communities, in the state
meet the criteria to be considered “served”
with wastewater and water, according to
Ed Lohr, P.E., director of Tribal Utility Sup-
port for the Alaska Native Tribal Health
Consortium (ANTHC). A community is
considered “served” if more than 80 per-
cent of the homes have water and sewer.

A 1994 Small Flows newsletter head-
line read, “Sanitation Conditions in Alaska
Compared to Third World Countries.” The
story outlined the difficulties many Alaska
Native Americans faced without running
water and flush toilets.

Unfortunately, that still seems to be the
case today for those Alaskans who contin-
ue to use honey buckets for toilets. Dis-
posal methods range from self-haul to
community pickup. The Consortium con-
siders the community pickup system an in-
termediate service level.

Today, five communities are still on the
flush and haul system, according to Lohr .
People on the flush and haul system ha ve a

tanker vehicle delivering water to their
homes, which is usually stored in a big tank
outside.

Another tank holds the wastewater that
is flushed down the toilet or drained from
the sink. Then, another vehicle pumps the
wastewater from the tanks and takes it to
the community wastewater lagoon system.

Alaska’s Wastewater History
Alaska became a par t of the United

States in 1959. That same year, Congress
authorized the Public Health Service to
work with Alaska Native communities to
construct water and sanitation systems.

In the 1970s, sewage disposal bunkers
were built and fenced sewage lagoons
were constructed; meanwhile, wells were
dug and watering points were established
to provide a centrally located water source
for clean drinking water. It was during this
decade that washaterias were constructed,
providing flush toilets, sinks, drinking water
for hauling, showers, and washers and dry-
ers.

The honey bucket was the historical
means of collecting wastewater. In the
early 1980s, a new and more sanitary way
of transporting the wastewater, called the
hopper system, was developed. Hoppers
or bins were located at central points in the
villages, making it easier for residents to
dump their honey buckets.

The bins were later towed to a sewage
lagoon, often as frozen cubes in the winter.
This system was known as the “open haul”
system.

By Natalie Eddy
NESC Staff Writer




