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RUNOEE;GRAY AND BLACK WATER CAN BE
RECYCLED AND USED ON SITE

= REUSE NURSERY WATER RUN OFF, -
PARKING LOT RUN OFF ——

= ENERGY CONSERVATION
REDUCES PUMPING BETWEEN
CUSTOMERS AND SUPPLIERS; e
GRAVITY FEED AND SOLAR POWER
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LESS WATER CONTAMINATION




= EASY LESS EXPENSIVE TO
MAINTAIN



=R FACTS

ANNURENAMORE THAN 4 MILLION
CHILDRENIDIE FROM WATERBORNE
DISEASES WORLDWIDE.
ANNUANNAIBILLION PEOPLE SUFFER

" PFROM DISERSES CAUSED BY UNSAFE

" DRINKING/WATER OR POOR SANITATION.
= UNSAFE'WATER IS RESPONSIBLE FOR 80%
OF ALL DISEASES AND 30% OF DEATHS IN
THE DEVELOPING WORLD.

m BY U. N. ESTIMATES, 2/3 OF HUMANITY
WILL FACE SHORTAGES OF CLEAN
FRESHWATER BY 2025.

FROM “CLEARWATER ONE WOMAN'S PRAYER” NATIONAL DOCUMENTARY
PBS




= INDIVIDUAL HOMES AND SMALL
~ BUSINESSES (DIVERTING FROM
DTIC AND SEWER SYSTEMS)

m SMALL TO MEDIUM SIZED
COMMUNITIES

= LARGER BUSINESSES, INCLUDING
FACTORIES AND SCHOOLS
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ASTC DESIGN

NATURAL SYSTEMS INTERNATIONAL | NS

Constructed wetlands work as biological filters in tandem with a multi-part treatment system to reduce pollutants from a property’s wastewa-
ter without odor, standing water, or mosquitoes. The pollutants include Biological Oxygen Demand (BOD), Total Suspended Solids (TSS),
nitratcs, merals, and peeroleum hydrocarbons, as well as fecal coliforms or pathogens such as viruses. Subsurface flow wetlands (SF) arc once
of two types of wetlands uscd to mecr State Environmental Department criteria of pollutant removal/levels. The advantages of using con-
structed wetlands vary, but primarily they consistently meet design parameters established by regulatory agencies. Unlike mechanical systems,
they arc able to treat low flow volumes as well as thosc approaching 50 million gallons per day. Also, they consume much less energy vielding
alower operating cost. In addition to 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.

(sce web link: http:/fwww.natsys-inc.com/systems/about_wetlands.php )

weetland plants

sravel Level acljust
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construcred wetland sub surfacc drip irtigation

septic tank
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BUITDING A SMALL
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BUILDING A SMALL
CONSTRUCTED WETLAND







BUTLDING A LARGE
CONSTRUCTED WETLAND



BUILDING A LARGE
CONSTRUCTED WETLAND
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~w FROMW¥7;500 gals. TO 25,000 gals.

ON THE NUMBER OF CELLS).

= COST FOR INSTALLATION
DEPENDS ON SIZE.



SOMEMMPOF TANT FACTS

MOSIT MAINTENANCE INVOLVES
\ THE AERATION PUMPS
| CHEGK EVERY 6 MONTHS ($18
P . DUME -
= AERATION 1 hr. 15 min. 3 TIMES
PER 24 hr. PERIOD



LOW &
MEDIUM
PLANTS ON THE
PERIMETER

TALL PLANTS
IN THE CENTER
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: ANTS FOR BEAUTY.

= CHOOSE PLANTS THAT ARE LESS
AGGRESSIVE SUCH AS STERILE
HYBRIDS.



SELECTION

A MOSIFPLANTS WILL GROW IN A
00)) ] &Jﬁf ED WETLAND DUE TO

A_.Ji_r& f 1C

TLAND IS HIGHLY VISIBLE,
PLANT WITH SEASONAL COLOR FOR
YEAR ROUND BEAUTY.

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




OTHER BIRDS (SEED
PRODUCTION)
SHELTER AND NESTING SITES
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WETLAND PLANTS FOR PHYTO- ACCUMULATION
OF HEAVY METALS

RESEARCH AT AUBURN UNIVERSITY HAS SHOWN THAT
LOTUS ACCUMULATE LARGE AMOUNTS OF HEAVY
METALS WITHOUT APPARENT TOXICITY



NEW RESEARCH SHOWS THAT ALYSSUM,
SALVIA SCLAREA AND BRASSICA JUNCEA
REMOVE HIGH AMOUNTS OF LEAD FROM THE

SOIL.

LEAD CONCENTRATION AND REMOVAL FRQM LEAD ENRICHEU‘SOII., HORTSCIENCE 48(12),
DECEMBER 2001, 1604-1607 . ¢ %

| RECOMMENDED
)F. NITROGEN
I RUN OFF




ARGE URBAN WETLAND

SPRINGS PRESERVE, LAS VEGAS, NV
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FROM HARVESTING
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LANDSCAPE USE

UNIVERSITY OF AZ.
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CONSTRUCTED WETLANDS FOR WATER FILTRATION

M. L. Robinson, Area Extension Specialist/Associafe Professor
Heike Franzen, Proven Winners Specialty Crops
Frank Williams, Frofessor Retired
Evan Fulton, Stafe Waler Specialist/Assistant Professor

Natural wetlands have been recognized for a long time as an efficient way to clean water. Wetlands may
consist of large sandy or rocky areas water slowly flows through or more traditional, swampy wetlands with
peatike soils. Natural wetlands have the following essential components in commeon:

+ Plant rocts filter the nutrients and facilitate oxygen in the
soil for better microbial growth.

+ Flowing water aids in cxygenation and prevents
stagnation.

Constructed or artificial wetland systems mimic natural wetlands
by relying on plants and a combination of naturally occurring
biclogical and physical processes to remove pollutants from
water. Constructed wetlands can be large or small and are built
to clean water from many different sources.

= Runoff water from hard-scapes such as parking lots and
roofs

Mursery imigation water and other agricultural runoff Fig. 1 Natural Desert Wetland
Grey water (water from washers, showers, sinks, efc.)

Black water (any water containing fecal matter)

Any combination of the above

Comectly designed and maintained constructed wetlands
should not have any surface water. This prevents such
problems as mosquitoes, disease and foul smells. The first
residential constructed wetland built in Las Vegas was a
simple 20 x 20 x 4-foot-deep hole in the ground with an
impervious liner containing various sizes of gravel. It was
planted to facilitate the infroduction of oxygen into water by
plant roots and to filter nutrients from the wastewater. Oxygen
iz essential for the microbial breakdown in the filter bed. This
first test wetland did not have an aeration tub system,
something highly recommended in any system, to facilitate
both plant and microbial growth. The aeration system helps
the microbial filtering process to be more efficient and to
stimulate plant growth for faster uptake of nutrients. During
construction, tubing is placed in the wetland that will be used
for aeration.

g =,
Fig. 2 Beginning to diz a small home wetland
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; SP-01-14
The Decentralnzatmn of Private and Municipal Wastewater
Treatment Through the Development of a Constructed

Wetlands Policy
M. L. Robinson
University of Nevada Cooperative Extension

Az the nation's population continues to grow, development is pushing further fram the cen-
fralized waslewater treatment plants and more into rural areas.  In many areas, the conven-
lional seplic tankMield line systems have proven inadeguate for wastewsaler irealment. Varous
reasons for this are high ground water tabled or poor soil percolabon rates. (In the United
States, there are over 25 million septic tanks in use of which 25,000 are in Southern Mevada.
Matiorwide sepbc tank failures run from 6% to T2%. It has long been recognized that natu-
ral welland such as marshes, swamps, and bogs, helps pratect water quality. Constructed or
artificial wetlands systams mimic the treatment thal ocours in natwral weatlands and by relying
on plants and a combinaton of naturally cecurring biological, chemical, and physical process-
&5 to remove pollutants from water, As of 1993, there ware more than 500 constructed wels
lands in Europe and 800 in North Amarica. With many of the cantralized wastewater traal-
mem plants aging and in need of upgrading, less enargy intenaive and mare envircnmentally
sound ways of treating wastewater and conserving potable water are needed.

The USEPA publication "Response o Congress on use of Deceniralized Wastewater
Treatment Systems” lists the following benefits of decentralized systems:

1. Protect public health and the ensvirenment, and promote better watarshed managament
by avoiding the potentially large Iransfers of water from one watershed to ancther {wellands
have been able to remove T6.8% BODs, and up to 98% fecal coliform)

2, Apprapriale for low density communities

3 Appropriate for varying site conditions

4. Protection of ecologically gensitive areas by removal of nufrients (40.2% to nearly
100% of ammonia has been removed from the wastewater by wetlands)

5 Promole cost savings due to lower capital investment and mainlenance costs. The
Tres Rixs pilot praject in Arizona cost $3.5 million to build compared to the 3825 million esti-
mated to upgrade the existing facility. Only 380 million more was nesded to turn the pilot
projact into 8 comparable full-scale treatment facility. This reflactad & savings of over $542
million over upgrading. In addition, lecal aguifers were recharged and ather waler reuse
opporiunities such as widlife habitat were provided. The Kingman, Arizona faciity was
designed without enviranmental wetlands atiractions because of liability concerns, Such fea-
fures would attract the public, Yet, these wetlands stil attract wildlife. This is especially true

n desert asens where water is 5o scarce. Urban residential areas are peovided with wildlife
and amamantal value without the use of potable water
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