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Iraliwetlands such asimarshes, swamps and bogs have long been known to
PretECiRVaterr guality. Construct ed o1 artificial wetland systems mimic the treatment that
OCCHISHIN rrnJ vvezlrnnrb O | niplants and a combination of naturally occurring
ouJochgnJ 1| i) rJ on/JJ  to remove pollutants from water. As of 1999,
there weren ed wetlands in Europe and 600 in North America.

C orumr Edd S er JF‘J’U/ Intensive and more envwonmentally sound way of

runoff Water for the average home or small
mes andl small businesses including black and gray

ater (such as irrigation) can be cleaned using

This water can be used for flushing toilets, sub irrigation and other
emonsgréﬁ-eﬁ‘éctiveness of constructed wetlands for wastewater treatment
provides useful lessens to create buffer zones for various types of contaminated water.
Constructed wetlands not only reclaim water but provide needed habitat for wildlife. Even a

small one (20’ x 20") will serve as a lush oasis, attracting birds, butterflies, toads and other
animals.

This presentation will concentrate oni the first single-family home constructed wetland in
southern Nevada, whice was completed eight years ago. This wetland has been regularly
monitored since then and has shown excellent filtering capabilities. Two larger constructed
wetlands, part of the school grounds and science projects in the Albuquerque, New Mexico
School District, have had similar success and will also be discussed.
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= WATER CONSERVATION
RUNOEE, GRAY AND BLACK WATER CAN
BE RECYCLED AND USED ON SITE
= ENERGY CONSERVATION
REDUCES PUMPING BETWEEN
CUSTOMERS AND SUPPLIERS

GRAVITY FEED AND SOLAR POWER
USED
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Chart 2B — Water Prices — Desalinated vs. Freshwater 30

Freshwater (per acre 1t)

Desalinated (per acre ft)

U.S. - Carlshad, CA
U.S. - Tampa, FL
Cyprus

Saudi Arabia
Canary Islands
Malta

*Estimate for proposed piaint

$531 $794°
$488 - 5270 $811
$234 - $530 3800
$321 - §1,974 $592 - $2,714
$1.172% $1,998
o I e $1.630

**Brira for consumplion exceeding 80,000 gations.

=

FROM “IRRIGATION FOR A GROWING WORLD” RAIN BIRD CORPORATION

Currently, 13,600 desalination plants worldwide produce a total of 6.8 billion gallons of water daily,
less than 1% of all the world’s water needs.?



R FACTS

1 ANNUALLY MOESREFANEZSYE IR 6]\
CENEDRENIPDIEEROM WA RBORNE
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OF ALL DISEASES AND 30% OF DEAT
THE DEVEL OF WORLD
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USES OF

CONSTRUCT
WETLAND

5 INDIVIBUAL HOMES AND SMALL
BUSIINESSES

u SMALL SO MEDIUM SIZED
- COMMUNITIES

m LARGER B INESSES, INCLUDING
FACTORIES AND SCHOOLS
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Sub-Surface Flow Constructed Wertland

WETLANDS FLANTS

GRAVEL
: WASHED ROCK

LARGE SCREEMED
GRAVEL

*[NFLDW LINER

IN DIRECTION OF FLOVY



BASIC BDESIGN

NATURAL SYSTEMS INTERNATIONAL | NS

Constructed wetlands work as biological filters in tandem with a muldi-part treatment system to reduce pollutants from a properey’s wastcwa-
ter withour odor, standing water, or mosquitoes. The pollutants include Biological Oxygen Demand (BOD), Total Suspended Solids (TSS),
nitratcs, metals, and petroleum hydrocarhons, as well as fecal coliforms or pathogens such as viruses, Subsurface flow wetlands (8F) arc onc
of two types of wetlands used to meet State Environmental Department criteria of pollutane removal/levels, The advantages of using con-
structed wetlands vary, but primarily they consistently meec design parameters established by regulatory agencies. Unlike mechanical systenis,
they arc able to treat low flow volumes as well as those approaching 50 million gallens per day. Also, they consume much less energy yiclding
a lowcr operating cost. In addition ta the practical advantages, constructed wetlands add to the beaury of a property’s landscape and also serve
as wildlife habitats. Many are incorporated into parks and golf courses for this very reason.,

(scc web link: hetp://fwww.natsys-inc.com/systems/about_wertlands.php )

weitland plants

construcred wetland

septic tank sub surface drip irrigation




wetland plarts

20 mil pond hiner,
ar cerment
covered with soil

9" perferated pipe
inlet across width B §
of wetland LA
level control box
swivel pipe keeps

watar below surface

baffles ta slow flow
af efflusnt

pea gravel,
24" deep
| | R}

round oravel,

A greywater wetland.




BUILDING A SMALL
NSTRUCTED WETLAND
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SONEDING A SMALL
OJ\J” NRUCTED WETLAND
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SOIVIE NIVIE JR J‘" NT FACTS

EACHICELL IS 30 ft. X 130 ft. X 38
1IS; -

B EROIVINVAS00 gals. TO 25,000 gals.

 ORWWASTE WATER CAN BE CAN
PROCESS F R DAY (DEPENDING

" ON THE NUMBER OF CELLS)

B COST FOR INSTALLATION
$175,000 TO $195,000

-



SONMENMIVMIPORKRT A'r T FACTS

SIVIOST MAINTENANCE INVOLVES
THE PUMPS

s CHEGK EVERY 6 MONTHS $18 PER
HJJ\/JH

= AERATION 1 hr. 15 min. 3 TIMES
PER 24 hr. PERIOD



LOW &
MEDIUM
PLANTS ON THE
PERIMETER
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-LECTION

IERLANTS ARE NOT IQ_IFI\/IARILY FOR
ABIRINIOIN A\J\J-\ﬁ.l?- Tﬁ_ CAN BE USED

NATIVE AND NATIVE LIKE PLANTS
OSE FEANTS FOR BEAUTY

-c ra@:: PILANTS THAT ARE LESS
AGGRESSIVE SUCH AS STERILE
HYBRIDS
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DL ECT I ON

-
MOST-PIANTSWILL GROW IN A
CONSTRUGTED WETLAND DUE TO

RERATION
8 PLACEIEARGER GROWING PLANTS IN
" THEGENTER OF THE WETLAND
s SMALLERPLANTS ON THE PERIMETER

m |F THE WETLAND IS HIGHLY VISIBLE
PLANT WITH SEASONAL COLOR FOR
YEAR ROUND BEAUTY

m DON'T PLANT LARGE GROWING WOODY
ORNAMENTALS, SUCH AS TREES



TION

SICHOOSE PLANTS THAT WILL
ATTRACT WILDLIFE
BUTTIERFLIES
HUMMINGBIRDS

- OTHER BIRDS (SEED
PRODUCTION)
SHELTER AND NESTING SITES
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= WHERE TO FIND
= IINEORMATION

Constructed Wetlands Fact Sheet
Illi'l‘ Warray Bemonstralion S
Site Location Cost

Constructed Wetlands
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The Decentrallzatlon of Private and Municipal Wastewater
Treatment Through the Development of a Constructed

Wetlands Policy

M. L. Robinson
University of Nevada Cooperative Extension

ale and obj is poli

As the nation's popuiatlon continues to grow, development is pushing further from the cen-
tralized wastewater treatment plants and more into rural areas. In many areas, the conven-
tional septic tank/field line systems have proven inadequate for wastewater treatment. Various
reasons for this are high ground water tables or poor soil percolation rates. (In the United
States, there are over 25 million septic tanks in use of which 25,000 are in Southern Nevada.
Nationwide septic tank failures run from 36% to 72%. ' It has long been recognized that natu-
ral wetland such as marshes, swamps, and bogs, helps protect water quality. Constructed or
artificial wetlands systems mimic the treatment that occurs in natural wetlands and by relying
on plants and a combination of naturally occurring biological, chemical, and physical process-
es to remove pollutants from water. As of 1999, there were more than 500 constructed wet- -
lands in Europe and 600 in North America. With many of the centralized wastewater treat-
ment plants aging and in need of upgrading, less energy intensive and more environmentally
sound ways of treating wastewater and conserving potable water are needed.

The USEPA publication "Response to Congress on use of Decentralized Wastewater
Treatment Systems" lists the following benefits of decentralized systems:
1. Protect public health and the environment, and promote better watershed management
by avoiding the potentially large transfers of water from one watershed to another (wetlands
have been able to remove 76. 8% BODs, and up to 99% fecal coliform)

Appropriate-for-low-densitv-ecommunitie

3. Appropriate for varying site conditions

4, Protection of ecologically sensitive areas by removal of nutrients (40.2% to nearly
100% of ammonia has been removed from the wastewater by wetlands)

5. Promote cost savings due to lower capital investment and maintenance costs. The

Tres Rios pilot project in Arizona cost $3.5 million to build compared to the $625 million esti-
mated to upgrade the existing facility. Only $80 million more was needed to turn the pitot
project into a comparable full-scale treatment facility. This reflected a savings of over $542
million over upgrading. In addition, local aquifers were recharged and other water reuse
opportunities such as wildlife habitat were provided. The Kingman, Arizona facility was
designed without environmental wetlands attractions because of liability concerns. Such fea-
tures would attract the public. Yet, these wetlands still attract wildlife. This is especially true
in desert areas where water is so scarce. Urban residential areas are provided with wildlife
and ornamental value without the use of potable water.
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ENAVIEIBESIOE WORKING SYSTEMS

TEISVATER CAN TTHEN BE FILTERED IN
CONSTRUECTED WETLANDS
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