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\Jr" IralWetlands suchrasimarshes, swamps and bogs protect water guality. Constructed or
ciglNvetland systems imimic theltreatment that occurs in natural wetlands by relying on
RiEkndia combination of paturally eccurring bielogical, chemical and physical processes
emeve politiEgts fromiwater.” As o 1999, there were more than 500 constructed
WetlandsinrElepe and 6001 n North America. Constructed wetlands are a less energy
intensive andimornerenvienmentally sound way of treating wastewater and conserving
potable wat smallN20" x 20" x 4") constructed wetland can clean all black, gray and
other ru [ iier the average home. This will supplement harvested rain water.
Harnve ter that is, used to flush toilets and for other cleaning uses can be
reclaimed  usingra constiicted wetland. The demonstrated effectiveness of constructed
wetlands fer wastewater'treatment provides useful lessons 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, teads and other animals.

The first single-family hieme constructed wetland in southern Nevada was completed eight
years ago. This wetland has been regularly monitored since then and has shown excellent
filtering/ capabilities. Twao larger constructed wetlands, part of the school grounds and

science projects in the Albuguergue, New Mexico School District, have had similar success.
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Chart 2B - Water Prices — Desalinated vs. Freshwater 30

Freshwater (per acre ft)

Desalinated (per acre ft)

U.S. - Carlsbad, CA $531

U.S. - Tampa, FL $488 - $570
Cyprus - $234 - $530
Saudi Arabia ~ $321-51,974
Canary Islands $1.172**
Malta $1.172*~

‘Estimate for proposed plant ~ **Price for consumption exceeding 80,000 gallons.

$794*
$811
$900
$592 - $2.714
$1,998
$1.630

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.2%

FROM “IRRIGATION FOR A GROWING WORLD” RAIN BIRD CORPORATION




ATER FACTS

"
EVANNEERNAVEIRETHAN 4 MILLION
o) ISR EN NI ENRON WATERBORNE
- DISEASES WORLDW IDE
SANNUNINALZBILLION PEOPLE SUFFER
ROV DISERSES CAUSED BY UNSAFE

DERININERVYANER OR POOR SANITATION

B UNSAEENWVAYMIER IS RESPONSIBLE FOR 80%0
OF ALIE DISEASES AND 309 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
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"= INDIVIDUAL HOMES AND SMALL
BUSINESSES

= SMALL TO MEDIUM SIZED
COMMUNITIES

B LARGER BUSINESSES, INCLUDING
FACTORIES AND SCHOOLS
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SIEC BDESIGN

TREATMENT AREA TO BE PLANTED WITH FIRST
LEVEL PLANTINGS (SEE PLANT LIST THIS SHEET) ———

ORNAMENTAL PLANTING SHELF TO BE PLANTED
WITH SECOND LEVEL PLANTINGS
(SEE PLANT LIST THIS SHEET) —

TURF GRASS AS SPECIFIED
(EDGE OF GOLF COURSE)

ANCHOR TRENCH FILLED TO
DEPTH OF 9" (FROM SURFACE)
WITH /2" TO 1" RIVER RUN
GRAVEL AND RIP-RA

TRANSITION AREA TO BE PLANTED WITH THIRD
LEVEL PLANTINGS (SEE PLANT LIST THIS SHEET)

NATIVE STONE SET PARTIALLY BELOW GRADE

IN NATURALIZED ORNAMENTAL GROUPINGS OVER
TOP OF ANCHOR TRENCH. 20% OF TRENCH SURFACE
TO BE COVERED IN THIS MANNER. OTHER 80%

TO BE TREATED AS SHOWN ABOVE WITH GRAVEL
AND RIP-RAP.

SWALE AREA BETWEEN GOLF COURSE TURF
AND BERM AROUND WETLAND




[EBESIGN

PLANTING SCHEDULE

LATIN NAME

COMMOM NAME

Typha latifolla

COMMON CATTAIL

Typha angustifolia

NARROW LEAF CAT,

Sclrpus spp

RIVER BULLRUSH

Sclrpus acutus

BULRUSH

Phragmites communis

REED

.o

SECOND LEVEL PLANTING (DECORATI

ALL INTERNAL MAX EXTERNAL

LATIN NAME

COMMOM NAME

Zantedeschia aethloplca

CALLA LILIES

Rhodophiala bifida

OXBLOOD LILY

Ruellla brittonlana

RUELLIA

Salvia uliginosa

BOG SAGE

OPTION *B"
&"vide x 18"deep
ANCHOR TRE

6" STRAW MULCH N “ N sy

CH __ (A . i" o g ALL SIDES
o 3/8" PEA-_ \ }a‘ " 1“ h e % o A BERM Y
TO COVER LINER T = R : 04 560 R\ i ‘{f i NS < 2 =T
cenava: A NG R A
iﬁqéi%é !r;bRg:gE / S = I ECIRAISERD IERDE AN i

ITH 2" POLYSTYRENE 2* Min. 5AND BASE /| 30 MIL PVC LINING /2" TO 1" SCREEN e e
SULATION ALL SIDES BENEATH LINER OR RIVER RUN GRAVEL )

MINIMUM WIDTH WHEN
SHELF 1S PRESENT
SHALL BE 3' O"

CONSTRUCTED WETLAND (Cross Section)
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inlet

20 mil pond liner,
or cement
covered with soil

mulch cover

9" perferated pipe \
inlet across width
of wetland

level control box;
swivel pipe keeps
water below surface

baffles to ‘S|OW flow
of effluent

pea gravel,
6'—24" deep

6" deep

A greywater wetland.
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BUILBDING A LARGE
L CONSTRUCTED WETLAND
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PORTANT FACTS
-

. 1S 30 ft. X 130 ft. X 38

ER CAN BE CAN

PROCESS PER DAY (DEPENDING
ON THE NUMBER OF CELLYS)

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




IPORTANT FACTS

IWNANCE MOSTLY PUMPS

\ EVERVAGIMONTHS $18 PER PUMP

1 AERAVION 1 hr. 15 min. 3 TIMES
PER 24 hr. PERIOD




' '1 v

: W ; q{
mm*ﬂmﬁﬁﬂwmﬁﬁ .."

55 4 an| by ||]|T”J| rH-.-I.r .,|| ( |II 2 ,—-

TALL PLANTS

IN THE CENTER

'|;||=IJJ:| _—

LOW &
MEDIUM
PLANTS ON THE
PERIMETER



- PLANT SELECTION

NS ARE NOT PRIMARILY FOR
- ANY PLANTS CAN BE USED

O US%T E AND NATIVE LIKE PLANTS

m CHOSE PLANTS FO
m CHOOSE PLANTS T

R BEAUTY
HAT ARE LESS

AGGRESSIVE SUCH
HYBRIDS

AS STERILE




THE DESERT




T SELECTION
-

- ANTS WILL GROW IN A
STRUCTED WETLAND DUE TO

BATION
» PLACE%*A*ER GROWING PLANTS IN

-

THE TER OF THE WETLAND
 SMALLERFPEANTS ON THE PERIMETER

m |F THE WETLAND 1S HIGHLY VISIBLE
PLANT WITH SEASONAL COLOR & YEAR
ROUND BEAUTIFUL

m DON'T PLANT LARGE GROWING WOODY
ORNAMENTAL SUCH AS TREES




ONI= PLANTS THAT WILL
TO WILDLIFE

BUTTERFLIES

HUIVIVIINGE I RDS

OTHER BIRDS (SEED
PRODUCTION)

SHELTER AND NESTING SITE
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Site Location

Mewberry County

(near Prosperity, SC)

Homeowners: Charfes and Mildred Tyler

Pre-Installation Site Conditions

A conventional seplic system was installed in 1994
and malfunctioned within eight months. The soil is
a tight clay with a restrictive layer. Slope ranges
from 5-17 percent. The soil is unsatisfactory for
conventional septic syslems because of steep
slope and slow water infiliration rates. The septic
system is within 100 feet of Lake Murray and
sawage waler surfaced and entered the lake.

Design Considerations

mThis dasign is based on a 3-bedroom house
allowing for 360 gallons of water use per day.

mA 1,000 gallon baffled septic tank with a sewage
filter was installed 1o minimize solids and organic
loading to the constructed wetlands system.
mBecause of site conditic a submersible pump
was used to carry sewage water from septic tank
1o the treatment cell which is located up-slope.

SERE TO FIND
=ORMATION

FEast Piedmont Resource Conservation & Development Council

Constructed Wetlands Fact Sheet

Lake Murray Demonstration Site

Cost

Materials 54,034
Labor & Equipment  $2,260
TOTAL $6,294

Construction

mThe treatment cell is lined with 45 mil synthetic
rubber which prevenis seepage into ground water,
min the lined treatment cell, the sewage water flows
through gravel and the roots of aquatic planis. The
watar s maintained at a depth of 12-inches. Th

top 3-inches of the gravel surface remains dry.
mSewage waler is pumped into the treatment cell
Micro-organisms thal grow in the gravel bed digest
the organic maternal and the aguatic plants absorb
nutrients and assist with water disposal through
transpiration into the atmosphere. Some of the
water will pass into the atmosphere through evapo-
ration. Any remaining treated water is released into
the underground disposal cell which consist of 18
inches of sand and gravel.

mAquatic vegetation consists of canna lily, blue and
yellow flag iris, elephant ear, pickeralwaead, giant
bulrush, and giant cutgrass.

Maintenance

.PlOpEl[\.‘ owners agree 10--
-maintain designated water level in treatment cell
-care for aquatic vegetation in reatment cell
-perform periodic pump-out of septic tank
and cleaning of sewage filer

water is rel
underground
drainage L

vith drainage field

For More Information
About These Demo.
Sites:

Site 1:

Dave Demarest
Foaothills RCAD Area
Tel.: (B64MET-2775

Sites 2 and 3:

Keith Cain

East Piedmont RCAD Area
Tel: (803) 635-2757

Site 4:

Steve Edwards
Lowcountry RCAD Area
Tel: (843) 549-5506

Site 5:

Jdimmy Sanders

Minety-Six District RC&D Area
Tel: (B64) 220-2174

Site 6:

Wylie Owens

Poe Dee ACAD Area
Tel: (843) 393-9809

Constructed Wetlands.......
An Environmentally Safe Alternative
to Failed Septic Systems

Site 7:

Roy Todd

Santee-Walereo RCAD Area
Tel: (B43) 629-8784

Site 8:

Peter Zeck

Edisto-Savannah RCAD Area
Tel: (803) 641-1554

A project sponsored by the South Caroling
RCAD Councils in parinership with:

==aNRCS @ o
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COOPERATIVE EXTENSION
Bringing the University to Y ou

. SP-01-14
The Decentralization of Private and Municipal Wastewater
Treatment Through the Development of a Constructed

Wetlands Policy

M. L. Robinson
University of Nevada Cooperative Extension

As the nation's population 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)

2. Appropriate for low density communities

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 pilot
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 omamental value without the use of potable water.
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HBESIOE A WORKING SYSTEMS
SWWATER CAN TIHEN BE FILTERED IN
CONSTRUETED WETLANDS

AR L T et e T i
n o

,‘;‘—:




¥
4
1,
¢

.
|
1
]
|




'



o~

- -

R MORE INFORMATION CONTACT
| M. L.ROBINSON
AREA SPECIALIST
UNIVERSITY OF NEVADA

- jZ-257-5529
ROBINSONM@UNCE.UNR.EDU
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