Natural approach to decentralized
wastewater management gains ground

Constructed and engineered wetlands, using natural biological processes to break down organics through
bacterial action, are increasingly being favored over conventional, centralized systems to treat domestic and
industrial wastewater. Dennis F. Hallahan of infiltrator Systems and Scott D. Wallace of Jacques Whitford NAWE
explain this growing trend and provide several examples of current applications.

ities and 1owns throughow

the world Tace complex

witslewstter Ireatment prob-
lems vhat call for new approaches 10
wastesaler management i envie
rommental demends, Deceniralized
wastewaler management, inchuding
cluster systems and construcied
wetlands, is ane approach that con-
Unues 10 auraet inkerest among
developers, engineers, and regula-
tors Lo solve these challenges; both
in expanding, “new build” situa-
tions but also as “retrolic” oprions i
areas lacking existing wastew:er
infrastructure

Cemiralized sewers are sill 1he
|)rcfcrrc(| solution to waslewaler
problems in many urban areas. Yot
inarcas serviced by cenralized sew-
ers, serious pollution problems have
resulted Trom inadequately treated
clluem  discharged 10 surlace
waters, This situmion s com-
pounded by the ageing of many
sewape treatment works combined
with the explosive growth of many
urban areas around the world.

The lack of sufficicni, even hasic
waslewater reatment in some areas
thremens public health and water
supplies due 1o pollation. People
cannot salely consume contami-
mated water, even when water sup-
pPly is plentiful; and this sitvation is
exacerbated  in - droughi-siricken
regions.

Unsustainable wastewater man-
agement can also contribute 1o
dronght conditions when water is
drawn from an aguifer and nol
replaced. This siation accelerates
the depletion of waer resources,
Not just a residential sssuc, high vol-
wme commercial nse of waler and
the lack of proper wastewater reat-
ment and water conservalion strale-
gies constitte critical aspects of
lwwre and ongoing water chal-
lenges.

The teaditional  centralized
approach 10 wirer wse and waste-
water treatment invelves extraction,
centralized wreament, and then dis-
charging reated waier into surface
waters where il is carried down-
stream. This course of action adds
pollutuns 1o alicady impaired sur-
face waters and prevenis the restora-
tion and resupply ol aquifers.
Consequently, each home or husi-
ness that is added to the cemralized
sewer Hne  comsumes more water
Tesources.

Two types of decentrlized waste-
waler mamgenent are increasing
bring used. Clusicr wastewater
Ireatment systeins, which provide
high-quality, cosi-eflective waste-
waler management, e appheable 1o
a wide variety of situalions.

Constructed wetlaned  systems are
anmher  leading-cdge  vreatment
sohation being used extensively in
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industrial, luge residential, ground-
water remediiion, and a host of
ather applications 10 solve waste-
waler challenges.

The need for new approaches [or
wastewater management and envi-
ronmental demands is challenging
scientists, engineers, regulators, and
procdhuct manufaciurers 1o develop
mnovative ways of 1esting new
approaches and of thinking about
how wastewater treatment is accoin-
plished and managed. Another cata-
Iyst is a barrage of new health codes
that regulme wasiewater sysiem
design and mstallation. These codes
continue 1o be amended 1o preserve
and proteet publie health and nai-
ural resources. Growing awareness
of nuirient leadings 10 1he environ-
ment from nbrogen and phospho-
rus, agquiler prowetion, and the
value of water as a resouree are all
factors that contribute 1o this new
interest in deceniralized wastewaier
freatment,

Each year deceniralized systems
discharge bitlions of gallons of
wastewaler. Homeowners, regula-
tors, and the community-m-lage
depend on these sysiems 10 do one
specilic thing Tor them - work, In
fact, everyone involved with these
systems depend on (hese “hidkden”
workhorses 1o perform, and 10 do so
for periods of 20 10 30 years or more
with routine  mainienance and
inspection, litte cost, and preferably,
no expensive repairs or replace
ment,

The explanations ol “working
well” and “must perform” do noy
stopr with simply discharging waste-
water Lo the soif for ireaiment for all
those years, These systems must
maintain their structurl integriy
and storage capacity in order to per-
form for the long term. Companies
who engineer and design these sys-
tems (and those that manufacture
integral  componenis), including
tanks, distribution boxces, leach field
chambers, and piping, design and
engineer cach componem 1o Lt
numerous years under various con-
ditions for the best possible perfor-
mance and structural integrity,

Constructed
wetland treats
sewage effluent
in Israel

ater reuse is used to

prolect resourees

neededd [or irvigation
and for water habitals in water-
scarce areas. In lsmacl, the Yargon
River Authority (YRA) is employ-
ing this approach 10 proicet and
enhance the quality of 1the Yarjon
River. Together, YRA and the owns
of Hod H'Sharon and K'far Saba
are working to improve the quality
of municipal sewage effluent,
which llows into Lhe Yargon via the
Kana tributary.

Aller securing public ownership
of the land and the required bud-
get, both partes determined that
cfftuent from the Kana stream
could be improved by creating a
wetland treatment sysiem. Beyond
providing efflucnt treatment, the
system design also includes a large
water basin to provide aesthetic
and recrealional opportunties for
nearby residents.

To design a constructed wetland
system for wastewater purification,
the YRA conlacted 1the US-
Canadian  company  Jacques
Whitford NAWE (JW NAWE),
which  developed a  phased
approach that includes identifying
constructed wetland  alternatives,
creating o preliminary  design,
finalizing a dewailed design, con-
struction observation, and finally
providing one year of 1cchnical
support during the first year condi-
tioning of the projec. The con-
siructed wetland designed for the
Yarqon River site will cllectively
treat sewnge clfluent and, more-
over, procluce significam fong-term
operations and maintenance sav-
ings over the life of the sysiem. The
natural sysiem, will be robusi, sus-
winable, and require low energy
inputs 10 operate effectively and
safely.
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A constructed wetland in Four Corn

Natural approach
preserves land and
restores resources
Decentralized wastewater treatiment
technologics  that  use  natural
appreaches promole less land-inten-
sive development panerns, provide
suitable long-1crm treatment, create
public green space, and are leading
tw betier development practices
Due o the performance data now
available that makes \hese systoms
increasingly  popular with  locai
health officials, the new on-sile
wastewaler strategies and alernative
methods of treatment are ofien the
only sohwmion for engineers and
devetopers to obtain a code-compli-
ant system. This is particularly 1rue
on sites with dillicult soils and
tough wrrain. The same scenario
alse applies 10 large recreational and
commercial developments in envi-
rommentally sensitive areas where o
combination of technelogies must
also be considered.

A sustainable water use model
can be employed in a sysiem that
includes decentralized  wastewater
treatment. For example, susiainable
water use is possible where ground-
waler s extracted, consumed,
treaterl, and rewwrned close 1o its
poim of origin in erder 10 recharge
the aguiler, Onsile wastewater treal-
ment also cnables waler reuse possi-
lities as rrigation - 1hts creating a
sustainable sysiem.

The introduction of chamber
echnology more than thiny yous
ago was a revolutionary step in
mcreasing the elfecriveness and
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acceptance ol standard  andl
advanced onsite systems. Since the
US  Environmental  Protection
Ageney in 1980 US Environmental
Protection Agency in 1980 lirst rec-
ognized conercte “gallery”™ chamber
systems or “ameration chambers”
for onsite septie beach lickd applica-
tions as more clliciem than previous
traditionat stone and pipe systems,
chambers have evolved drmatically
in design. Several years of rescarch
and design culminaed with the
introduction of Infiltrator® plastic
chambers 10 the marketplace in
1987 These chambers are o com-
monly useel for onsite treaiment in
basic and advanced applications,
The chamber is highly adaptable
and effective lor specialized system
designs  and  teatment needs,
Consequently, it is now a key cle-
menl in seplic system Jeaching
menches and heds, simd  lihers,
mound systems, evapotrnspinmion
beds, community (cluster) sysiems,
constencted wetlands, Jarge-scale
wastewatler treaument plants, with
pretreaiment devices, and toxic
waste remediation.

Engineered weitlands are another
matural wastewaler treabment option
that is gaining ground as an ¢lective
approsch — for  conumuonilics,
Enginecred wetlands are unigue
from other Lreatment  processes
because they cmploy vegelation as
part of the reatnent process, and
require very linle cromgy input, On
sites with adeguate space, the appli-
cation of engineered wetlinds can
result in subsiantial operations

cques Whitford-NAWE inc.

maimenance cost savings, especilly
Tor systems 1t have Lo operate over
long periads of time. The engi-
neered aspect of this weehnology is
the application of enhancements,
such as Forced Bed Acration™, a
parenied approach thit was cremed
by North  American Waland
Engineering (NAWE), & US com-
pany that mtroduced process con-
ol 1o the opertion of the wetlnd,

Woetlanel treatment systems use
natural biological processes to break
down the organics in human waste
through bacterial action. Sulficien
air (oxygen) provided o the Tacteria
enhances the process, Bacieria can
provide # robust rement system
lor domestic wastewnter and recalei-
rany, diffieali-1o-degrade synthetic
compounds,

Not only is wastewiter manage-
memt an issue in rapidly growing
arcas, developers need 10 sty
competitive by mmintaining inter-
active arcas s opes space even in
more rural areas. Creating and sus-
@ining communitics that have a
nueleus of space and life in close
proximity 10 clusiered commercial
services is a desirable, cost effec-
tive, psychologically appealing,
and  eco-friendly  approach,
Decemralized wastewsiier  Liei-
ment is a viable option that allows
lor his 1ype of lilesiyle develop-
ment, Several examples ol decen-
tmlized wastewaler teanment sys-
s are clbormed upon in this
article 1o illusuate the ways in
which this approsch can help solve
wastewater challenges.

Wetland
remediates
contaminated
groundwater

he welland  remediation

system  implemented by

British Petroleum (BP) in
Casper, Wyoming, can handle up
to three million gallons per day of
gasoline-contaminated groundwa-
ter, blends into the middle of a
premier golf course, and has a lifc-
time operation of more than 100
years,

The largest remedimtion wet-
land in the LISA, the site was one
of the ofdest and largest Amoco
Oil Company relineries in the
American  West, which stared
operating in 1908, I was the
largest refinery in Morth America
during the 1920s and continued
vperation umtil 1991, Much of the
site is underlain with residual
hydrocarbons, resuiting  from
common operating practices dur-
ing the first 50 years of operation,
Since 1981, more than nine mil-
lion gallons of light non-aquecous
phase liquids (ENAPL) have been
removed from the groundwater,

The rising cost of environmen-
tal cleanup forced Amoco to close
the refinery in 1993, BP negoti-
ated an innovative agreement with
the City of Casper o clean up the
site. This involved demolishing
the old refinery structures and
converting the property inio an
18-hole premicr gol course
(designed by Robert Tremt Jones
11), complete with an office park,
river front trails, and a whitewater

kayak course (designed by
Recreation  Engineering  and
Planning}

The large amoum of contami-
nants on the site below the water
table posed #  problem,
Maintaining  gradicnl  control
requires groundwaler pumping
for decades before the contami-
nants can be adequately removed,
BP opted for biological treatmem
given the potential cost savings
for the lengthy time required, 50
to 100 ycars, for effecrive remedi-
ation. The consiructed wetland
was considered a low-mainte-
nance alternative 1o conventional
options that was acsthetically
compatible with the golf course
un the property.
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URBAN WATER & WASTEWATER MANAGEMENT

Environmental
issues catalyst for

community systems
Residents of the rapidly growing
Four Corners community located
near Bozeman, Montana, USA,
were deeply concerned  aboul
sewage conlamination within their
welis and the healith of the nearby
river. Located very close to the
Gallatin River, homeowners were
convinced that their  sewage
remment plant would discharge
sewage and contaminate their
drinking water

The UWiility Solutions—Four
Corners Water and Sewer District
realized that development in this
arca would go beyond the capacily
of existing inlrasiruclure very
quickly, so the wility designed a
new small-scale sewage Lreatiient
1o serve community nceds and
solve the controversy.

The new discharge facility uses
2700 Quick 4 High Capacity
chambers from Infiltralor Systems
Ine that will ultimately expand
coverage to 31 zones. Twelve
zones have been completed. The
State of Montana Department of
Environmental Quality approved
the facility. Originally gravel was
considered for the discharge area,
but infiltrator chambers were
ultimately chosen due to cost and
slorage  volume.  Currently
cquipped for wp to %46 m?
(250,000 gpd), the facitity wilt be
cquipped 10 serve 2000 homes and
handle Mows of 5678 m3 (1.5
million gpd) upon completion in
2010.

Cluster treatment systems
The comimunity of Lake Ehno i the
US state of Minnesota refused 1o
conneet 1o the regional sewer
order o preserve open space and
protect its rural chamctes. This deci-
sion was in conflict with growth
plans created by the regional plan-
ning ageney, the Mewropolitan
Council, so a legal baidle ensued tluit
went all the way 1o the Stac of
Minnesola  Supreme Courl.
Conscquently, Lake  Elmo  was
forced 10 accept a regional sewer
afong the Interstate 94 corridor and
limited vse clsewhere, The remam-
ing arcas of the community, how-
ever, retained their current waste-
waler systems.

In 1995 local developer Robert
Fngstrom proposed a development
neat the “Old Viflage,” the central
area of Lake Elmo. His plan, called
“The Ficlds of $1. Croix,” was 10
mittor the Old Village with large

tracts of open space surrounding
cluster of hones w be served by a
decenualized water and sewer sys-
tem. No orlinances existed W
accommaoidate such a request and
wastewaler trealmetit was 1 con-
cern, After momhs of working with
city and sie governmenn, the
developer hegan proceeding wih
plans 10 establish the first stale-per-
mitted, subsurface Now-engineered
wetland m Minnesoti,

This marked the beginning of
open space developments using
decentrahized wastewater technol-
ogy within the communy of Lake
Eimo, Currently, cigh cluster tret-
ment systes i he area now teat a
combined flow in excess of 440
cubic meters per day {118,000 gal-
lons per day) using both horizontal
subsurface Now and vertical subsur-
face Now engineered wetland waste-
water treatment systems, Subsurlace
infiltror chambers 1reat wasie-
water disposal using infiliration
beds and trenches, The chambers
are engincered 10 increase the sur-
face area available for infilration of
treated wastewaier to the subsur-
face, The lightweight and compact
design ol infiliration chambers
makes them casy o install even on
challenging sites.

Sustainability through
balance

Sustainable development through
sustaimable designs Tor water
waslewater infrastruciure is & means
of accomplishing balance. Solutions
that enable socicty 10 meet human
needs of lood, water, and housing
without exhausting or overloading
resources are critical 1o human wel-
fare  and, ubiimaiely,  survival.
Therefore, moving away  [rom
extracive and disposable waste-
water managenent methods and
toward  reeyeling,  closed loop

approach, and the restoraion of
existing systems s essential

High-strength wastes challenge experts

The acrated  subsurface  Thow
constructed wetland an the Williaims
Pipeline Company terminal Tacility
m Watertown, South Dakota, USA,
processes high-sirengtly petrolevm
CONLKL Walskes,

The Williams Facility  generaies
Targe quantiries of petroleum comtact
wasle in o sprng aml  summer
months, Petroleum contact wasie
includes  storm  water  runoll,
fydrostatic st water, and other
water sowrees 1w Juve come n
dircet contact with  petrolewm
praducts, An otlwiner separator
transperts combined  pewroleuny
water discharge W an owside stomge
ared.

High levels of BTEX, clevated
concentrations  of  carbunaceous

biochemical  oxygen  demand
(CBODs), and ammonia arc fownd in
the wasle. An existing

The Tocus on decemralized reat-
ment conlinues o increase, so those
professionals involved in the design
and use of these systems need 1o
hecome beuer cducaied regarding
performance. There must be a solid
understanding of desirable Jong-
terin operational standards and the
strictwral capacities w design sys-
tems  accordingly. Governments,
engincers, contraclors, reguluors
and home or commercial system
owners and operaors all share the
same goal — they want these systems
to perform well for many years.
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