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by Danny Buck

Wetlands—in drylands? In 1992, Permaculture
Drylands introduced the concept of constructed wetands to
homcowners—yight bere in the drylands. Hands-on work-
shops on constructing your own backyard wetlands were '  —
- preseated in both Santa Fe, New Mexico, and Prescott,
Arizona. Michacl Ogden, P.E. of Southwest Wetlands Group,
designed the wetlands and presenied a slide show and open ‘ -
discussion for each workshop. 1 contracied with the owners to
install the systems, with workshop participants doing a large
part of the labor. Besides providing a good physical workout, h
the workshops were informative, fun and well received. : R

So, just what is a constructed wetlands? Itis an engi- By matching organisms and material cormrectly, we can purily
ncered sysiem which imitates the process that nature has used mine was(e waler, urban storm water, landfill Jeachate,
for cons 10 clcanse waler in marshes, swamps and bogs. Allof  agricultural nm-off, paper mill effiuent, septage, and the waste
these systems contain water plants which supply oxygen to products of the petroleum, plastics and clectronics industries.
microbial ecologies which break down organic material. In This process of biocemediation is now doing what conven-
the food chain of life, everything is just below something else. tional mechanical-chemical systems do but for less construc-
i tion and operating cost, while creating babitat and green zones
, as a by-produoct.
l ns ide Most constructed wetlands are marshes. Marslycs.are

; ‘ tolerant of wide variations of water quality and fluctcating

water levels, and have adapted to almost every climate on
carth, Akhoogh a slow level of metabolic function is main-
Straw Bale Cold Frame. ..18 ‘ tained ifi the cold of winter, some constructed systems arc

. e : placedmgmcnhomcstommmmmcuuuuncmmpnbﬂny
Treating People Permaculturally. . .15 all year. For oo we ‘be mulch formed on the 10p

NMustration by Linda Stitcer

Third Skin...7 by the plants and the beat of the influcnt wastewatcr combine
et § o to maintain working temperatures. (For a general articlc on
Water Harvesting in Parking Lots.. .4 natural water weatment with wetlands, sce PDJ #17)

continued on page 12




Wetlands crspompege:

Tbe two systems presented in our workshops were for
sewage treatinent on single family residences. The basic
system starts with a traditional septic tank to remove the solids
and perform a primary treatinent with anacrobic organisms.
The efflucnt then passes through the coastructed wetland for
secondary treatment, with both aerobic and anacrobic action
(see illustration, page 13). The yicld is an cffluent meeting
Arizona and New Mexico state regulations for irrigation water
and/or subsurface discharge. o

‘What would bave been wastewat:: now has a variety of
uses: it can go back into the ground via 2 drain field to
recharge the aquifer; it can feed into a fishpond or fountain; or
it can be used for irrigation. Although theoretically clean at
this point, it is conservatively recommended that it be used oo
non-vegetable crops. These crops can include forage, wind-
breaks and fruit and nut trees. A disinfecting treatment using
ultraviolet Light will remove any remaining pathogens and
almost all of the viruses, beinging it to drinking water quality.
‘These systems make wonderful sense in that they allow the
rcuse or recycling of “wastewater,” they prevent contamina-
tion of ground and surface watcr, and they provide increased
percolation through soils of Jow permeability. This last
benefit is due to the fact that the cleaner water will not clog up
. the soil or other medium as the efflucat straight from a septic
tank will, .

The variables involved in the design of a wetland
scwage treatment system are: organic loading, daily water
usage, average winter temperatures, and average bumidity.
The system also must be sized for extreme conditions (maxi-
mal influent, minimal ambicat tempcerature, and minimal plant

and microbe activity), Although some s o b S
evolvhg(mhofowdmigmmappmximamxysoo,qm
feao(mmaxm),arthisnagebuheevohaiouofthe
science, it is highly recommended tha:pmﬁm'bmlmg- -
ing be done on each individual system. This serviceis -
mﬂ&kaamabhmaandisamkyinmgf
state and local regulators, who usually require design calegls
tions and the stamp of a registered civil engineer. An
cngineer’s presence in discussions regarding permitting can
facilitate the process, as be or she can help the regulatoes Yeary
about wetlands in the context of systems with which the
regulators have more experience. . '

Once in place, a wetlands is dependent upon a definite
level of awareness on the homeowner’s part as (0 what goes
down their drain, Solvents, chlorine and some herbicides and
insecticides may kill off some organisms which are vital 10
efficient treatment. The real maintenance required for these
systems is avoiding highly toxic chemicals. As all but the very
fine solids are captured by the septic tank, and all of the large
molecules are organically broken down and reconstructed (see
Water Quality Data below), a well constructed and maintained
system will last for decades. Some wetlands authoritics have

" predicted they could last over a century. Also, as there is no

surface water in these systems, some edge effects such as

- mosquito beeeding do not occur—aor are there any odors.

The simplest system is all gravity fed and is comprised
of a bome (or bomes), a septic tank(s), the wetlands and a
drainfield or poad. The influent 1o the weiand is free of sojffl
and is dispersed across the width of the treatment area with™ -
header (perforated PVC) pipe. The treatment arcaisa ‘
submerged porous media, such as gravel, which provides u

surface area for the micro-6rganisms to grow onto. A minimal

Bioremediation vs.
Conventional Treatment
Systems
Advantages

) Low construction costs
Low operating costs
Energy efficient (solar)

Simple operation

Advanced treatment level

Eliminates slodge and chemical bandling
Accepts load variations

Attractive to wildlife

Acsthetically pleasing

More applicable to point source treatment

Disadvantages
Larger land area required
Optimal design factors still evolving
Engineers and regulators not familiar with technology

Typical Water Quality Data
Constructed Wetland Treating Septic Tank Effluen
(Al numbers are parts per million)

In . . .. Out

b BOD* 140 10
Total suspended solids 140 5
Total Nitrogen 30 10

* Biological Oxygen Demand (BOD) is a measurement of ﬂ
organic material in suspension and solution. It is the toi
amount of oxygen the material can absorb as it breaks dov.
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(10 eitber the drainfield or imigation).

Wetlands Species
Comimon Name Scientific Name
Horsetails Eguisetum spp.
Cattails ~ Typhaspp.

Rusbhes < Juncus spp.

Bulrushes ' Scirpus spp.

Sedges Carex spp.

Common Reed Phragmites communis

‘Water Hyacinth Eichhornia crassipes

Duckweed Wolfia spp., Lemna spp.,
’ Spirodela spp.

Although wetlands species can be obtained commercially
through nurseries, many can be found in boggy, marshy
arcas near the wetlands site. Look in drainage ditches,
imrigation ditches, stock ponds, marshes and cienegas in
your area. Planf material obtained regionally is better
adapted and more likely to survive both the stress of
transplanting and the unique characteristics of your
climate.

period of five days of meandering through the gravel will
allow full treatment, delivering the effluent to a beader
collcction pipe identical to the influent’s.  From here it flows
into a level adjusting basin, which controls the wetland water
Icvel (about 2" below the surface of the gravel), then out to the
drainficld or pond. The surface of the reatment arca is
planted with marsh plants, typically bulrush, cattail and reed.
Thesc arc plants with varying root depth which pump oxygen
via tubular stcmis and roots down into the treatment medium,
allowing the necessary acrobic oxidation of contaminants.
Other water plants may be added, including ornamentals.

If the site docs not allow for gravity-flow, then pumps
can be installed 10 help out at various points as needed.
Pumps can assist water flow at the house (1o the septic tank),
at the septic tank (to the wetland), and at the adjustment basin
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For Additional Informatm’ 1=

Design and Engineering Services:
Southwest Weslands Group, 1590 San Mateo Lane, Sants Fe, NM
87501, 505-988-7453

Installation Services: A
Living Structures, PO Box 6447, Santa Fe, NM 875026447, 505.
986-8225

Information Sources:
Wastewater Treatment Information Exchange Bulletin Board Service,
National Small Flows Clearinghouse, West Virginia University,
Morgantown, WV 26506, 1-800-624-8301

Center for Environmental Research Information, 26 West Martin
Lutber King Dr., Cincinnati, OH 45268, 513- 569-7562

The Regional Waste Department, Valley Resource Center, Tennessee
Valley Autbority, 2B Old City Hall Bldg., Knoxville, TN 37902,
615-632-6433 )

BRS, Inc., 8405 165th Avenue NE Suite #15, Redmond, WA 98052,
206-833-8474

Suggested Reading:

Crites, Ronald W. et al. Construcied Wetlands and Aquatic Plant
mmwm ISOPIA, Cincinnati,
OH. 1988

Dinges, R. Natural Systems for Water Pollution Control, Van
Nostrand Reinbold Co. , NY. 1982

Hammer, D.A., ed. Constructed Wellands for Wastewater Treatment.
Lewis Publishers, Chelsea, ML 1990.

Reed, Sberwood C., Chairman. Natural Systems for Wastewater
Treatment Manual of Practice FD-16. Water Pollution Control
Federation, Alexandria VA. 1990. )

Reed, Sherwood C., Middlebrooks, E. Joe, Crites, Ronald W.

Natural Systems for Waste Management and Treatment. McGraw-
Hill, NY. 1988 :

Danny Buck is a contractor with many years of experience in
traditional rock and earth construction, and, more recently,
permaculture and constructed wetlands installation.. He operates

-Living Structures, a general contracting and pcrmacubun design

firm.
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SECTION A-A THRU CONSTRUCTED WETLAND

SCLLE : NONE

Mustration courtesy of Southwest Wetlands Grou,
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Rock 'n Reed bed
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water passes through
this intenstve system
for at least ten days
before daylighting
Into the pond

CONSTRUCTED WETLANDS GREYWATER SYSTEM
Designed by Penny Livingston-Stark

’

Cattails ¢

oBaffles )

baffles in the rock n' reed
bed & bio-filter force the
water to move through more
materfal before passing out
of the system. This gives the
plants and bacterla more
time to digest contaminants,
They also alfow sediment to
fall and be trapped at the

bio-filter

the blo-filter keeps the water
In our pond moving and
givesitan extra cleaning and
aeration

i

(. aerator )

an gerator adds oxygen to
the water. It takes bacterla

) extra oxygen to process
contaminants in the water,
so adding more helps the
bacteria and algae survive,
An aerator can be awaterfal,
a flow form, fountaln, or an
aerstor that pumps air into
the water,
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