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April 1995

To pafticipants at Clearing the Waters and other readers:

How we handle our sewaSe has long been a difficult issue for the people of Puget Sound.
Over time, the issue has brought into question a number of seemingly incompatible needs,
such as water quality, land use, public health, recreation, property values, housing and
shellfish. Today, because of a large and growing population and increasing reliance on on-
site sewage systems, the urgency to reconcile these needs and to improve sewage treatrnent
is greater than ever around Puget Sound.

Clearing the Waters brought together groups and individuals who have differing interests
and backgrounds, but who share a common vision about effective management of on-site
sewage systems. The conference succeeded in building partnerships and in providing
practical information on a number of important topics.

Some key themes and findings emerged over the course of the two-day conference:

r On-site sewage systems are a legitimate method of treating sewage. For many small
communities and rural homeowners, these systems provide the only practical means
of sewage treatment.

r lndividual and community systems should be managed as a component of the
publ ic-services infrastructu re of loca I governments.

r Sewage treatment is an important land-use issue, influencing both land-use activities
and development patterns. On-site systems should be designed and used in ways
that support sustainable land uses.

r When properly sited, designed, installed, operated and maintained, on-site systems
provide effective sewage treatment. The mishandling of any of these responsibilities
Jeopardizes the integrity and value of a system and often results in personal and
public liabilities.

r Creater attention must be paid to 'life-cycle management' of on-site sewage systems
in the Puget Sound basin. We need operation and maintenance programs that
recognize local autonomy and that emphasize utility structures, private-sector
services, public education and professional training.

r Education and outreach are essential to changing people's habits, which in turn
improves the performance of on-site sewage systems. Homeowners will care for
their systems if they understand the personal and financial benefits associated with a
properly function ing system.

r Training and certification are central to improving competency and the quality of
work in the on-site sewaSe profession. The new training center at Washington State



University, Puyallup, will help to strengthen the standards and expertise of the
industry.

r Public funding for sewage projects is generally inadequate and too inflexible to meet
the needs of rural homeowners and small communities. Where possible, public
funding programs should be adjusted to better support the appropriate use of on-site
sewage technologies,

r Successful sewage projects are characterized by collaborative problem-solving
involving homeowners (community actlon), local community leaders (political
leadership), septics practftioners (technical expertise), and public agencies (meaning-

ful technical and financial assistance).

r A number of alternative technologies are available for use in the Puget Sound region.
However, the appropriate and widespread use of these technologies is hampered by
a variety of obstacles, most of which are institutional in nature.

We have made great proSress in recent years in areas such as public education, professional
training, local regulation, system repairs, monltoring and maintenance, and a variety of other
activities-all of which are comblnlng to greatly improve the use and management of on-site
sewage systems throughout the Puget Sound basln.

Much remains to be done, and we encourage you to stay involved. Our joint efforts to
address these issues will continue to reveal that our needs for clean water, affordable
housing, and effective sewage treatment are indeed compatible and aftainable objectives
around Puget Sound.

Thank you for your help with these issues and your dedication to protecting the valuable
waters and resources of the Sound.

Sincerely,,q
Nancy McKay
Executive Director
Puget Sound Water Quality Authority
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Naacy McKay, Executive Director, Puget Souod Water Qualiry Authority
Hugh Spitzcr,Yice-chair, Puget Sound Water Quality Authority

A NmoxrYrrw or Ox-Sm S:mor Tn:rrm:rn (Cro,taRoou)

! What have we learned about the use and managernent of on-site sewage
I systcmsl Have on-site systems emerged as a legitimate "treatment"
I oitio"l
A. Robm Rubin,Extension Specialist and Associate Professor,
Nonh Carolina State University

-Ml 
Rubin's \qnotc addrcss uill bc folloutcd by audiencc discassion-

Rrclonlr PrnsprcflyEs oN UsE lrro tlrucrmrm or Or-Sm Svsnms (Cro*Roou)

t Are we effectively addressing the rnany public health, waterquality, land use and
I financial issues associated with on-site sewage systemsl

GeraU Emison, Deputy Regional Adrninistrator, Environmental Protection Agency,
Region l0

Eric Slaglc, fusistant Secretary, Environmcntal Health Programs, Washington State
Department ofHealth

Itrry llard, Board Member, Building Industry Association ofWashington and
Washingtoo Building Code Council; Prcsideng Kitsap Couoty Home Builders Assoc

Thc Hoaorublc Hans Danshcc. Washington State Representative

-Pancl 
discusion inuobing quations and commcnts from thc audicncc, modcratcd

by H"Sh Spitzcr (Vicc-chair, Puga Sound lAatcr Quality Authoity),

llncx (DwwcRoou)

Gnrxm Soumoxs rt.tg lpg1grp1xryg frrrrmm'r f:ctrroroqts Gro* Roou)

I What are the main options for sewage treatmentl How can we design more creative
I and practical solutions i

Gcorgc Tchobanoglow,Professor, Universiry of California, Davis

-Mr. 
Tchobanoglous' ftcynotc addrcss uill bcfolloutcd by audicncc discttsion.
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Pnocnems ftato-part cssion)

2:30 - 3:30 Principles end Objcctivcs of
Opcration aad Maintcnance Programs

What do the pros say about proper
use and maintenance of on-site
sewage systems I

Suphcn Wcc\cr, Director of Environ-
mental Services, Pac-Tech Engineering
Dauc Loutc, Prcsident, Dave's Designs;
President, WA State Pumpcrs Associatioo
Bill St*h,Presideng Stuth Company;
President, WA On-Site Sewage Association

-Pancl 
dint*rion iaaobing qrcstians

atd ammcnls fron thc audicncc.

3:40 - 5:00 Maaagemcnt Methods for
Scptic Maintcnancc Programs

I How do thc componcnts of a septic
I maintcnance program fit togetheri
Daac Lcnning, Program Manager,
Wastewat€r and Drinking Water Pro-
grams, Thurston County Health Depu
lim Hcnifucn, Superviso4 Wastewater
Program, Seatde-Kiog County
Department of Public Health
lary Dcctcr, Assistant Director of
Environmenal Health, Bremerton-
Kitsap County Health Distria

-lar nudics fl loand by din*tions
uith thc audicncc, modaatcd by Bill
Whiu (Dircaon Clalhm County
Dcpt. of Community Dcoclopmcnt).

B. Avru-luurv Ar{D UsE or
Artrxrrm or{-trrE Trlrrmmn
f:orxotoqrs

Are we making use of the best
technologies for on-site sewagc
treatmentl

Marft Soltman, Wastewater Ma[agement
Supervisor, Community Environmental
Health Programs, TV'ashington Sate
Depanment ofHealth
Larry Fay, Enviroamental Hcalth
Director, fefferson County Health
Department
DonaU Suong, President, D. R Suong
Consulting Enginecrs, Inc,
G co tgc Tc h obanogloar, Profess o r,

University of California, Davis

-Pttettutioas 
bypanclists aill bc

folloued by d*arsiottt aith thc
audicncc, modaatcd by Robcrt
Scsb l@?t (Emcritus Ptofcssor of Ciail
Eaginccring Uniacrity of Wadtingbrr).

Trre Pucer Sour.ro WafER QuAury AumoRrry wo[rLD uxE To r]rANK THE MEMBERS oF THE oN-smE sEurAcE
CoNFERENCE STEERING COMMITTEE, WHO HEIIED ORGAI:{IZE TI{IS CONFERENCE:

J crry S tonc brdgc, Stonebridge
Construction Company, Inc.

Cruig Cogcr, Washington Sate
University, Puyallup Research and
Extension Ce nter
Doug Ostcrmaa, King County
Planning and Community Dev.

In ry Foy, Jeffcnon County Hcalth
Department

Rry Pclzcl, Harvest Realty, Ioc.

Miftc Shclton, Island Counry
Commission

Datc Loarc, Dave's Designs, Inc.

Bill Stuth, Sz, Snrth Companylnc.

M arft S ohman, Washington State
Department of Health

Hugh Spilza, Puget Sound Whter
Quality Authoriry
Stturt Glasu, Puget Sound Water
QualiryAuthority staff
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A Grmncmox or Ox-Sm Srwrcr
PnorusstoNlts

What is the status and direction of
certification in the Puget Sound
region I

Bill Whiu, Director, ClaIIam County
Department of Community
Development
lcrry Stancbridgc, Presideng Stonebridge
Construction Co., Inc.; Vice-president"
Washington On-Site Sewage Association
Mary Jo Adams, Instructor, Water Supply
and Wastewater Technology Prograrn,
Green River Communiry College

-Pracnntiou 
urill bcfolloutcd by dis-

cttsions aith thc audicncc, modcretcd
by Karca VanDuscn (Dircaor of
Commanity Enuhonmcntal Hcahh
Ptograms, WA Stau Dcpt. of Hcahh).

B. Cosr Ax[vca AND ArFoRDABtrrY

! Do economic factors suppon the use
! ofon-site sewage systemsl

Alat Buhlcy, Partner, R W Beck and
Associates

Jolm C. Wikon,lr., Senior Project
Manager, Barret Consulting Group
Chayl Stangc,Water Quality Financial
Assistance Program Manager,
Washington State Department of
Ecology

-Pttcttutions 
by paacli* util I bc foL

loaud by dint*tions uith thc audicttcc,
mofuratcd by Edward Cebon
(Pincipal, Finan cial Consalting
Solutions Gmup ; C onmbsioncr,
Woo dina il b Watcr Didrict ).

l0:tO . l2:00 Goxcunnrm Srssoils (SasrorG CmtaRooulSBsroND:Auonowm)

c. Upouolxo Exmxe Sysrus
Do we have effective policics, pro-
grams and protocols for identifying
failcd systems, assistiog homeowners
and communities, aod enforcing
corrective actions ?

I-aura Portcr, Mason County
Commissioner
Linda Hofstad,Environmental Health
Specialisg Thurston County Health
Department
Hoanrd lribrand Health Officcr, Skagit
Counry Hcalth Department

-Prcscnutions 
by pencli* uill bcfl-

hand by d*cassbns uirt thc auilicacc,
modcrercd by Tim McDonald
(Prctidar, Washington Sutc Public
Hcahh Oficiak; Hcahh Dbcctor,
kland Couaty Hcahh Dcpettmafl.

D. llnrm:s ArrD FtxANcE M:cmrrsms
FoR CrN-Sm Pnocrems

What finance tools are available to
local governmens for their on-site
sewagc programsl

Hugh Spitza, A*orney at kw, Foster,
Peppcr er Shefclman
Ktty l*ftsca, Presideng CCAinc

-Ptr*tutions 
by pancli*r aill bcfoL

hutcd by diwsrions urith thc aud;crrcc,
modctatcd by Hagh Spitzcr.

12:00 - l:OO hlxcx (DarascRoolr,)



l:30 - 3:3O Concurr:rn Srsgoils (SasmrvE: Cro* Roou / Srssru,t F:Awnoxtuu)

E. Oprunoil AND XlalmtuNcE
Procums (two-part scsion)

l:fi) - 2:fi) Principlcs and Obiectivcs of
Operetion and l\r[aintcnancc Programs

What do the pros say about proper
use and maintenance ofon-site
sewage systemsl

Suphcn Wccftcr, Dircctor of Environ-
mcntal Services, Pacilech Enginecring
Daac laarc, President, Dave's Designs;
Presideng Washington State Pumpers
Association
Bil Swrt,Prcsident, Stuth Company,
Inc.; President, Washington On'Site
Sewage Association

-Poul 
distttsion inuolaiag ryatiotts

and comnzcnts from thc eudicncc.

2:10 - 3:30 Menagemcnt Mcthods for
Scptic Maiatenancc Programs

I How do the components of a septic
I maiotenance prognun fit togetherl

Bob Sarcaey, Environmental Health
Supervisor, Southwest Washington
Health District
foyc Bonaoaloir, Environmental Health
Director, Island County Health
Department
Linda Atfti*, Environmental Health
Specialisg |cffcrson County Hcalth
Department

-1 ar oudics folloutcd by ditcttrions
uith thc audicncc, modcratcd
by Suphcn Wccrtcr (Pac-Tcch
Enginccring ltc.)-

3:45 - {:t5 Connmrcr lxslrs AND }lrtv Dn:cnons (crunRoon)
Nancy McKay, Executive Director, Puget Sound Watcr Quality Authority

F. lmo Us: rro On-Sm Srmor
Svsnms

FIow are the use and managcment of
on-site sewage systems linkcd with
land-use planning, utilities planning,
sewage managcmert, and the pnotec-
tion of water resources.

Dbrt Sath, Professor, Seatde University
School oflaw
Loubc Miller, Councilmember,
Meuopolitan King County Council
Mi\c S hchon, Island County
Commissioner
I oy Kcn;san - I-ongrie, Environmental
Programs Division Manager, King
County Depanmcnt of Mctropolitan
Services
Creig Cogcr,Excnsion Soil Scientist,
Puyallup Rcscarch and Extension
Center, Washingon State University

-Prcsataions 
by panclins utill bc

followcd by discassions uith thc
audiencc, mohratcd by Stcac Wclk
(,lssisu* Dircctor for Gmutth
Managcn att S cru ba, Wat h ingan
Statc Dqanmcnt of Community,
Tradc and Ecanotnb Dcaclopncnt).

Tuesdoy, Novernber 15, 19q4 (continued)

Puonr SouNp Warrn Quer-rrv Atmronrry MEMBERs:

Mary Riacland, Department of
Ecology, Chair
Hugh Spitzcr, Seatde, Vice-chair

J cnnifcr Bc bha, Commissioner
of Public Lands

Lois Cattit, Bainbridge Island
Tim Douglas, Bellingham

Jcny Ficfrlin, Gig Harbor
Larry Phillip,Seattle

M ich acl T ho tp, Federal Way
Shcri Toan, Thcoma
Nancy McKay, Executive Director
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A NATIO\AL VIEW OF O\-SITI SI\\'ACE TREA]A'IE\I

Keynote Speaker

A. Robeft Rubin
Extension Specialist and fusociate Professor, North Carolina State University

Message

On-site sewage systems have emerged as a legitimate sewage treatment option,
refl ecting a shift in emphasis from wastewater disposal to wastewater treatment and
environmental protection. With the availability of different types of systems, we must
select the technology that is best suited to a particular setting. To serve the needs of
homeowners and small communities, on-site sewage systems must be effective,
reliable, affordable, and flexible. lncreased reliance on on-site technologies has
created a strong need for management programs that help ensure tlre proper use and
maintenance of these systems.

Keynote Address

References to the handlint of wastes can be traced back to biblical history and Creek
mythology. Hercules' fifth task, for example, required him to divert a river through the Aegean
stables to wash away the manure of 1O000 animals.

Problems with sewage have been with us since we started populating the earth and tathering in
small communities. With time, the rise in population centers led to more difficult problems with
human wastes. Through the Middle Ages and into recent times, epidemics of disease have
resulted from improper w.rstewater treatment, including the recent outbreak of cholera in Peru in
1993-1994.

Everyone has to have a place where they can manage their wast+places that are safe and
sanitary. The fifth law of thermodynamics says that "everything has to go somewhere." We are
placing treater demands on the natural environment every day, and as a resu lt the environment
is becoming more and more sensitive. Our charge today is to devise better ways of managing
our wastes in these sensitive environments.

On-Site Sewage Regulalion in ilre United S&.la,s

After World War ll, the Cl bill came out with the goal of educating people and helping them
buy their own homes. The U.S. Public Health Service had some interest in on-site wastewater
issues, but their concerns focused primarily on getting rid of the water, not on the protection of
public health or environmental quality. Septic systems were not seen as a long-term wastewater
management alternative, but instead were viewed as a temporary solution until sewers were
available.

It soon became apparent that this philosophy was resulting in high failure rates and other
problems, which contributed to the following federal actions in the 1950s and 1960s;

't



A Natimal View of On-Site Sew'age Treaanent

I The Water Pollution Control Act of 1956 (Public Law 84-660) allocated funds for
municipal wastewater treatment faci lities.

r The U.S. Public Health Service published the Manual of Srl4ic Tank Pradice in
1957. The manual was modified in 1967 based on research examining soil
systems as receivers of wastewater.

t The Water Quality Act of 1965 (P.1. 89-234) established the Federal Water
Pollution Control Administration (precursor to the U.S. Environmental Protection
Agency).

r The Clean Water Restoration Act of 1965 (P.L. 89-753) instituted beuer
enforcement of environmental laws.

ln the 1970s, regulatory and reearch activities shifted emphasis from wastewater disposal to
wastewater treatment and environmental protection. Key milestones during the decade included
the following:

r The Clean Water Act of 1972 (P.L. 92-500) provided funds for innovative and
alternative wastewater treatment systems. Also in 1972, the U.S. Environmental
Protection Agency (EPA) funded research and development activities related to
on-site sewage systerns.

t The American Society of Agricultural Engineers convened its initial on-site
wastewater treatment conference in 1974. The ASAE convend its seventh
confurence in 1994.

t The Clean Water Act of 1977 (P.L. 95-217) increased local responsibility for
wastewater management.

ln 1980, the EPA issued the Daign Manual for On-Site Waiewater fieatmert and Disposal
Sy*ems, contributing to the current philoeophy which stresses "tfie soil as a treatment system'r
and the use of engineered soil modifications as a means for enhancing soil treatment. Many
states revised their local codes in the early 1980s to emphasize soil-based siting criteria, and
replaced "percolation tests" with "site evaluations."

Through the 1980s and early 1990s, these changes have led to greater acceptance of engineered
solutions and the emergence of more sophisticated pretreatrnent and delivery systems. The
advances have also heightened awareness of the need for long-term monitoring and
management of systems.

lssues atld Concerns

With as many as a half-million on-site sewage systems around Puget Sound, these systems
cornbine to form the largest wastewater treatment system in the region. lt is not surprising that
large inputs from these systems can be very deleterious to human health and environmental
quality (e.9., fecal contamination and pathogens, nutrients and algal blooms) as well as property
values and aesthetics.

So when we develop on-site sewage systems, what are some of the impoftant considerations?
Obviously it is paramount that we protect public health and environmental quality. But we also

2



A National View of On-Site Setage Trer,fnan,t

have to make sure that on-site sewage systems are reliable-typically homeowners don't manage
or maintain their septic systems. The systems have to be efficient and economical-we have to
Bet the best posible treatrnent for as little investrnent as possible. And they have to be
aesthetically pleasing-no one wants a system that smells.

The systems we develop must also be flexible and have the capacity to cope with changes in
waste strength and wastewater flow from day to day. And if we are going to consider long-term
use of on-site sewate systems then we have to look more carefully at current and projected land
uses, assimilative capacity of the receiving environment, site and soi! conditions, and long-term
management schemes for these systems. We cannot ;rssume that sewers will be put in
eventually, so we need to design and use on-site sewage systems with an emphasis on life-rycle
management and sustainable land uses.

Soil Suibbility and Grundwats,r Ptotec'lion

ln order to effectively treat sewage and protect water guality, primary consideration must be
given to soil suitability, topography and landscape position. The following are soil properties
that we look for in siting an on-site system:

. Texture-Determines the rate at which water moves through the soil. A lot of
people think drat sandy soils provide good treatment because water moves
through them quickly, but in fact they are terrible because water moves through
them too quickly.

t Drainage/permeabilrty-Another factor that determines the rate of water
movement,

a Color-Provides evidence of where the water table is or has been. We can't treat
sewage in saturated soil,

1 Strudure-Fells how the particles hold together. The better the soils ,ggrEJate or
hold together, without compacting, the better the water movement.

t Depth-Ensures adequate contact time and distance within the soil for
wastewater treatrnent.

We have to change our thinking from disposal to protection. lt upets some people when I say
this, but the primary resource that we need to protect is groundwater. Because surface water
and groundwater are integrally connected, if we protect groundwater then we are also protecting
the adjacent surface water. This is very critical in areas where you have shellfish tidelands or
shallow, unconfined aquifers in close proximity to homes. Factors that influence or threaten the
protection of groundwater include erodible or permeable soils, use of soluble and persistent
chemicals, excessive rainfall and irrigation, inadequate vqletation for nutrient uptake, and poor
timing or excessive loading of wastewater.

On-Sib Scwage Trcahtent Syslenrs

A variety of on-site technologies are available and in use across the county. These systems
either rely on surface water discharge (point source discharge) or land discharge (diffuse or
nonPoint discharge). With the availability of different types of systems, we can select the

3



A National View of On-Site Sewage Treatnent

technology that is best suited to a particular site, soil and receiving environment. The following
is an overview of some of the more common options for on-site sewage treatment.

C.onventional segic systems-These classic septic tank/gravity drainfield systems have been
around a long time, and we have a lot of information about their performance. One thing we
know is that these systems do not spread wastewater uniformly across the drainfield.

Altemating trench systems-These systems allow us to move waste\flater from one drainfield to
another. The system aims to improve treatment by gefting more wastewater into the soil, and by
allowing one drainfield to rest while the other is in use. These systems are relatively simple, but
someone has to turn the valves to ensure proper use of the fields. This is an example of what
we mean when we talk about long-term maintenance and management.

Pressure di*ribution s;atems-These systems provide better treatment by spreading the
wastewater over the entire drainfield through pressurized lines. This allows for better
calculations in sizing and deigning the systems. lt's important to keep surface drainage off the
site in order to protect the shallow soil resource where the treatrnent occurs. Performance can
be affected if the systems are not'Vater tight," so make sure seams and joints are tight and use a
singlecompartment pump tank rather than a multipl+layer pump tank.

Mound sydems-This technology allows us to bring in good soil to construct an elevated
drainfield that provides treatment above the original soil surface. Again, i(s important that
surface water is diverted off the field to make sure that the system does not flood. We also need
to do a better job of siting and designing these systems to make sure the wastewater flows
properly through the mound and achieves the necessary treatment.

Sand filter s)cterns-These systems pass the w.rstewater through a filter or bed of sand before
discharge to a drainfield. These are simple technologies that provide very good Ueatment, but it
is critical that the systems are properly inspected and maintained. In North Grolina for
example, we have a sand filter system treating wastewater from about four or five mobile homes.
The wastewater is diverted to a pump tank, discharged onto a drainfield then recirculated back
onto the sand filter surface. With this simple system we are gening BOD (biochemical orygen
demand) levels below five, ammonia levels below two, and phosphorus levels below one
milligram per liter.

Drip irrigation systems-These systems pump wastewater through a disk filtration system for
application onto a drainfield. These systems have been working very well in North Carolina.
We've met all the state groundwater standar& with shallow drip irrigation systems. We've also
us&j surfuce irrigation technology extensively on individual residentiat lots (using sand filter,
disinfection, and spray irrigation). Again, it is critical that someone inspecG these systems to
make sure they are functioning properly. Pretreatment and disinfection are ndd in sensitive
areas to keep organisms out of shellfish waters.

@nstruded walands-These systems, also known as aquatic sy*ems, have a place in
wastewater management. ln the fufure, we will see a lot more interest in constructed wetlands
as part of the rural wastewater infrastructure.

4



A National Vievv of On-Site Sewage Treatnqtt

Management and Maintenance Ptryrams

ln sening up a management program, there are a number of issues and considerations to keep in
mind. The protram should be developed and instituted at the local or community level. You
need to decide how the prqtram will be managed. Will it be handled by a public agency, by
the private sector, or jointly through a public-private partnership?

It's critical that you emphasize public involvement in your decision-making processes. We need
public meetinSs and other educational forums that encourage an open exchange of information.
We also need ongoing educational and training activities, such as the training center being set
up at Washington State University, Puyallup. We have to work with diverse troups and interests
to hear their ideas and to get our message across to them.

We also need to deal with septage and other biosoli&, a direct corisequence of sewage
treatment. New federal regulations (40 CFR Part 503) lay out specific provisions for septage
management. These rules are self implementing, which means that ignorance is no excuse for
not being in compliance.

And we need to set up our on-site sewage programs so that they are integrated and consistent
with other needs and objectives, including land use planning, water conservation, stormwater
management, shellfish protection, groundwater protection, and solid waste management. These
are some of the issues that Bo along with centralized management of a rural infrastructure.

Conclusion

We can have waters that are clean and safe, both for recreational use and .u sources of drinking
water, but it will take a concerted effort on everybody's part. We have the technologies to
provide good sewage treatrnent, but the more we rely on technology to address our concems the
more we have to ensure that these technologies are properly monitored and managed.
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Keynote Speaker

Carge Tchobanoglous
Profesor, University of C-alifomi4 Davis

Message

What we define as "innovativd'or "alternative" technologies are really only
improvements in equipment that are based on very old and simple principles. On-site
sewage systems can be made to work on practically any lot and can achieve almost
any desired level of treatment, However, the use and design of these systems must
take into consideration the assimilative capacity of a lot, the level of treatment needed
to protect public health and the environment, and long-term management of the
system.

Keynote Address

"Creative solutions" and "appropriate technologies" are terms which are really inappropriate for
this presentation and our modern on-site sewage technologies. When placed in the appropriate
historical context, we begin to see that our present technology is really very simple, very old,
and in fact can be made to work quite well under a variety of conditions.

Typical problems with on-site systems include the failure of old systems and premature failure of
new systems. A second issue is groundwater contamination, although there is a lot of debate
about nitrogen and its presumed impacts. And finally there are legitimate public health
concerns.

What are some of the issues with on-site systems? Perhap first and foremost is the inappropriate
estimation of the soil's assimilative capacity. There really is no such thing as a failed septic
system drainfield. Every drainfield will accept some amount of water. A failed drainfield is
simply one that will accept less water than the amount being applied. The question is, can the
wastewater that is applied in a particular area be transported away from the lot without causing
a problem? With this approach, assimilative capacity becomes the central consideration in the
design of a system.

There are several other design-related issues that cause problems, including undersized disposal
fields and the carryover of grease and other solids from the septic tank. Problems associated
with grease are becoming more complex because we cook with many different kinds of oils
today, not all of which solidify at the temperatures encountered in septic tank. Another issue is
the defloculation of soil caused by sodium that is preent in the wastewater. lt's a relatively
common problem that can be addressed through use of a defloculating agent. And finally we
have problems with the discharge of phosphorus and nitrogen, and those really are design issues
because we know how to deal with them.
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Creative hlutians and Appropriate Treaanent Technologie

Contaminants and Fata. Processes

Historically we have been concerned with the presence of organic matter, which is measured as
biochemical oxygen demand (BOD). The level of organic matter is a legitimate concern
because it determines the amount of orygen that we have to supply. However, the "five-day
BOD" parameter is totally artificial and has no meaning at all. Other contaminants of primary
concern include suspended solids and pathogens, lncreasingly we have to look at the entire list
of contaminants, including nutrients, organic pollutants (from household products), and heavy
metals (from plumbing in older homes).

Fate processes are important because they tell us how these constituents are altered as they are
applied to the water column or to the soil. For example, absorption is a significant process with
metals, trace organics, ammonia, and phosphate. lf we are concerned about phosphate, then we
might well modify the leachfield to provide maximum absorption of phosphate-an example of
a design issue that we can address.

There are not hundreds of these fate processes, instead there are a few and we understand them
guite well. fu we look at these processes-for example, algal synthesis, bacteriological
conversion, chemical reaction, filtration, gas absorption, ion exchange, and natural decay-we
see that there is no "silver bullet''out there that we can use to solve all our problems.

On-Site T reafrnent Options

Treatrnent options for unsewered areas can be organized in terms of primary treatment,
advanced primary treatment, biological treatment and disinfection. There are lots of
technologies and an almost endless rante of possibilities for combining these technologies to
achieve the desired level oftrea$nent. But how do you decide whether you need any ofthese?
What is it that you are worried about and are trying to protect? Once you determine this, how
much credit are you going to give for alternative types of treatment? These are the pivotal
questions that dictate our sewage treatment decisions.

Septic Tanks-For years, the standard septic-tank model has used a two-compartment
arrangement, but the reason for this is basically structural. Studies have measured no difference
in effluent quality from divided and undivided tanks. Working from this standard model,
Orenco Systems in Oregon has developed an effluent filter that attaches to the end of a single-
compartrnent septic tank. A biological growth forms on the filter screen that reduces the
suspended solids and BOD before the effluent leaves the tank. This development, in turn, has
allowed the use of well pumps for moving septic-tank effluent where previously we used only
centrifugal pumps. fu we look at on-site systems, one of the most dramatic things that has
happened is the availability of this kind of technology. However, I have an article on effluent
screens that dates back to 1 895. I point this out to illustrate the fuct that it's not that the concept
is new, it's just that the implementation and production are more advanced today. This example
also illustrates how we are able to adjust our designs and technologies to better manage
wastewater to achieve a higher quality effluent on a more consistent basis.

One of the fundamental principles of on-site treatment is that you must have a water-tight tank.
lf water flows in, it disrupts the biological activity. ln a properly functioning septic tank, the
residual that remains in the tank is linle more than the lignin in the toilet paper. Everything else
literally breaks down.
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Sand Filterc-ln this type of system, the wastewater is distributed evenly across the top of the
sand bed and is treated as it passes through the medium. The popularity of sand filters is
attributed, in part, to the fact that they can be fully or partially buried, or placed above ground
or in containers. By attaching a simple, inexpensive device to control the dosing we now have
the capability with these systems to dose anywhere from 12 to 72 times per day. This lighter,
more frequent dosing increases the probability that an organism or contaminant will attach to a
sand grain by capillary action and provide maximum oryten transfer that literally mineralizes
the entire content of the wastewater.

The performance of these s)4stems depen& heavily on the size and quality of the sand. Here's a
simple technique for determining quality. Fill a jar half fu|l of sand, fill the remainder with clear
water, shake it well and let it seftle. lf anything more than a barely perceptible layer of silt
seftles on top of the sand, your system will fail when the silt block the flow of wastewater
through the granular medium. This is the principle mode of failure for sand filters.

Research conduaed at the Univercity of California, Davis evaluating the performance of
intermittent sand filters is yielding good results. The effluent quality is generally suitable for drip
iffitation, and wanants consideration of a host of other altematives for applying the water.
Results with virus removal indicate that performance is dependent on loading rates, i.e., virus
removal decreases as loading rates increase.

Aquatic S1,$ems-With a typical emergent-plant system (also called constructd wetlands),
trearnent is carried out by bacteria that are attached to the root zone. As such, die'back of
vetetation during winter months does not affect performance because the vegetation does not
really contribute to performance. What's most important about the plant is that it transports
oxygen down to the root zone, and methane back out ofthe root zone to the atmosphere.
l'm a great enthusiast for these systems, but there are some inherent problems associated with
their use, ln many parts of the country effluent can be discharged from aquatic systems to just
about any watercourse without a permit. But in other areas, including Washington, you need an
NPDES permit for surface water discharge, which brings with it requirements for monitoring and
other thinp that are impractical for individual systems.

Hisbric Perspec'tive

To pttt these issues in proper historical conterc, we can look at a 1920 public health bulletin
entitled The Treatment of *wage from Single Hous and Small Communitia. The bulletin
provides information on the design and performance of an early lmhoff tank, which is actually
superior to today's conventional septic tank. The system described in the bulletin also employed
a mechanical tilt doser and an intermittent sand filter that established loading rates, sand sizes
and other specifications that are exactly what we use today. And the performance of this system
was as good as anything we see today. the point is that although they did not have today's
equiprnent (e.9., pumps and pressure distribution), they understood and applied the same
principles and concepts that we use today. We may be dweloping more innovative equipment
over time, but there really is no such thing as innovative or altemative technology.
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Creative Solutiqs and Appropriate Trcatnant Tehnologies

Disposal Options znd Effluent Qualrty

Ceneral options for disposal include subsurface disposal, evaporation systems, surface disposal,
wetlan&, and discharge to water bodies. The system that probably makes the most sense is a
gravelless trench at the surface of the soil. But this concept has been distorted over time. One
reason for this is that our standard regulations for on-site sewate systems have evolved on the
basis of successive trials, leading to exaggerated and enlarged design standards. The corollary
reason has to do with the out-of-sight, out-of-mind thinking. Deeper must be better,.right?
Aaually it's the wrong approach if you want to take advanage of nitrification, absorption,
bacterial activity and other treatment processes, You have to put the wastewater where the soil
is. With shallow-trench systems you take advantage of bacteria which live in the upper layer of
soil.

With the option of ultra-violet disinfection, the key is to keep the water running past the UV
light tube so that a growth does not accumulate on the tube. UV disinfection is simple,
inexpensive, and very effective.

As noted previously, the fundamental design considerations for on-site systems are 1) the
assimilative capacity of the lot and 2) the level of treatrnent needed to protect public health and
the environment. You can achieve almost any effluent quality desired depending on how you
combine different treatment units. You simply have to decide what water quality problem you
want to address.

Long-Term Management

It is likely that the U.S. Environmental Protection Agency will soon say that on-site systems are a
real part of wastewater management in the United States. Further, they are likely to push that
responsibility onto the states. While it's relatively easy for EPA to change direction, we have to
understand that people have been told for years that we don't want on-site systems and that
centralized sewer systems are needed to protect the environment. These are difficult issues that
we are all going to face as we continue to design our programs.

I know that the approach in Washington is to allow each county to develop its own regulations.
But while l'm in philosophical agreement with this approach, there needs to be some uniformity
in these programs to ensure consistency with recommended practices and standarcls of the
profession.

As for long-tern management of on-site systems, there is no single model that will work in all
locations. Someone simply has to take responsibility for looking at the systems and making sure
that they function properly. The fact is, on-site systems can be made to work on practically any
lot, but nof without on-site management districts to ensure responsible operation and routine
monitoring and maintenance.
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Panel

Eric Slagle
Assistant Secretary, Washington State Department of Health

Larry Ward
Board Member, Building lndustry fusociation of Washington
President, Kitsap County Home Builders Association

Gerald Emison
Deputy Regional Administrator, U.S. Environmental Protection Agency, Region 10

Moderator

Hugh Spitzer
Vice-chair, Puget Sound Water Quality Authority

Message

On-site sewage treatrnent is here to stay in the Puget Sound region. The challenge is to
provide cost-effective treatment of wastewater while protecting the environment and
public health. The proper manatement of on-site systems is an integral part of the
general public-services infrastructure that local tovernments must provide. Operation
and maintenance prqirams should consist of public/private partnership with
government in an oversight role. Cood education of the public and practitioners is the
first and mo6t important step toward a stront septics manaSement program. On-site
sewage management is basically a local issue that must rely on local funding and
problem-solving. The local utility model is the prefened model for providing necessary
senrices and for generating operating revenues.

Eric Slagle, Washington State Department of Health

There are about a half million operational on-site sewage systems in the Puget Sound basin, with
an estimated 25,000 new systems added each year. On-site selvage treatment is a contentious
and emotional issue. lt is linked with land usef property rights, and major economic impacts,
such as the state's $50 million per year shellfish industry. On-site systems are essential to our
way of life. There is probably $3 billion per year in construction that relies on on-site systems.
On-site sewage systems allow local govemments to accommodate growing populations at a time
when many regional sewer systems are at capacity and cannot accept additional connections.
ln areas where sewers are not available or affordable, on-site systems provide the only feasible
means for sewage treatment.

We must acknowledge the fact that on-site systems provide a long-term solution to sewage
treatment. We can no longer view these systems as temporary solutions while we wait for the
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expansion of sewage treatment plants or collector systems. To this end, we must emphasize
sewage treatment and protection of the environment and public health, not iust disposal ol
wastewater.

The formula for a good on-site management program has three primary components-providing
the public and practitioners with good education and information, providing incentives for
proper on-site system management and maintenance, and only then looking to the regulatory
structure to enforce compliance. Enforcement should be relied upon as a last resort.

Operation and maintenance, which is covered under the new on-site sewage regulations, is the
part of the solution that needs the greatest attention today. The local utility model has emerged
as the most effective way to address this need. ln setting up the utility framework, we have to
consider linking on-site systems with small public water systems to address the environmental
and public health issues. To be truly effective, ot r manatement pro{Irams have to address and
protect the hydrologic continuurn-ground and surface water. lssues to explore in this context
are water conservation, Braywater management and wastewater reuse.

Larry Ward, Building lndustry Axsxiation of Washington

It is vital for the building industry to have a clean environment. lt attracts business. The
building industry wants on-site systems that are simple, inexpensive, and effective in protecting
the environment. However, builders are concerned that we are "dying the death of a thousand
cuts" due to taxation and regulatory complexity. With the Republican revolution we can expect
smaller state government, more incentives for free enterprise, regulatory reform, and more local

Bovernment initiative and primacy on many environmental issues, including the management of
on-site systems. We have to start switching our emphasis away from centralized solutions back
to local communities. Local health districts are the place where this revolution should occur.

People are frustrated by over-regulation and the inflexibility of ft€ulatory systems. Property
rights advocates are pushing to do away with large parts of the state's environmental re6ulations.
The building industry is concerned that all environmental regulations could be dismantled or
otherwise modified-a situation that would not be conducive to the future of the building
industry.

An exarnple that illustrates the problems with current regulations is Kitsap County's on-site
management program. lt is an excellent prqrram, but it will become illegal under the new state
on-site sewage regulations. The county's on-site poblems have to do with older systems that
were built and installed before the current local regulations were instituted. What Kitsap County
really needs is a program to identify and repair failing older systems, not an entirely new
regulatory structure. We should be attacking the problem and cleaning up old, failing systems
instead of over-regulating the new systems that work quite well.

On-site management practitioners want to know what the regulatory agencies expect in terms of
human health and environmental protection. Current technologies can achieve just about any
level of treatment, We need to see performance standards for on-site systems and protocols for
measuring performance.
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On-site manatement must be a private-sector solution wherein the spirit of fiee enterprise is
followed. No one is suggesting that we should put in septic tank that don't do the job. What
we want are systems that work with the least cost and least bureaucracy. The building industry
is really frustrated by the inability to use proven, alternative systems that are working in other
states. We would like local health districts to be able to make administrative judgements in their
own jurisdictions.

Gerald Emi*n, U.S. Environmental Protection Agency, Region 10

None of us-businesses and government agencies alike-can expect to do business as usual in
the future as it pertains to the management of on-site sewage q6tems. lf we have substantial
growth in the number of on-site systems and that growth is accompanied by substantial failures,
the environmental damage will be horrendous.

We must address both the direct public health impacts from on-site systems as well as the
indirect impacts to the environment, Direct threats to human health include pathogens and
nitrates. These threats can be handled through the proper operation and maintenance of all
systems and the identification and repair of failing systems.

Greater emphasis should be placed on the protection of gror.rnd and surface water, paying
particular attention to nitrates. We can't e)(Pect to continue pushing the development envelop
without addressing proper land use, potential for failures, and siting criteria and standards for
determining failures and repairs.

ln general, people are not gefting the services from government that they want and need to
properly manate their on-site sewage systems. Though regulation is an essential part of any
management prqJram, government must become more service-oriented with its programs and
less heavy-handed about regulation and enforcement.
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Panel

Stephen Wecker
Director of Environmental Services, Pac-Tech Engineering Inc

Biil Stuth
President Stuth Company, lnc.
President, Washington On-Site Sewage fu sociation

Dave Lowe
President, Dave's Designs, lnc.
Presiden! Washington State Pumpers Associationt

Moderator

BillWhite
Director, Clallam County Department of Community Development

Message

Professional, routine monitoring and maintenance are essential to ensuring effective
sewage treatment and lasting performance of on-site sewate systems. Unfortunately,
the lack of attention to these needs has dramatically affected the performance of on-site
systems thranghout the Puget Sound region, fu local health jurisdiaions begin
establishing comprehensive septic maintenance programs, succesful implementation
will require much attention to public education, professional training and the
development of standard metho& and procedures for monitoring and maintenance.

Stephen Wecker, Pac-Tech Enginering, lnc.

For most people, on-site sewage systems are a bury-it-and-forget-it issue. There's also an
interesting dichotomy in our thinking about'treatment' and "disposal," as if good treatment
somehow alleviates the need for proper disposal. The issues of treatment and disposal are
obviously interrelated.

Our on-site programs date back to the 1940s and 1950s. Simple technology that was originally
developed for use in rural settings was broadly applied to a booming housing market at the end
of World War ll. Since then we have seen a lot of movement to develop better treatment
technologies, particularly for use in disposal-tight sites. While the scientific principles have been
around a long time, we've come a long way in putting the components totether and getting the
systems to work.

t ln ;anuary 1995, the Wastrington State Pumpers Association merged with the Washington On-Site
Sewage Association. The organization retaind the name of the Washington On-Site Sewage Association
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Principle and Objxtives of Opntim and lvlaintanance Progams

We've gone from very simple systems to very complex systems, I liken it to artechnology trainrl
that has taken us to the point of almoet abeolute treatment. But unfortunately the boxcar of the
train-the maintenance and monitoring component-hasn't even left the station yet. All
systems, both old and new, are suffering from the lack of attention to maintenance and
monitoring.

What is maintenance? lfs looking at the components of an on-site system. What is monitoring?
It's an attempt to look at how well we are protecting the environment. Complementing these
two components is education. People have to understand that if you flush it down the toilet or
put it down the drain, you're going to have to deal with it and the environment is going to have
to deal with it. Education is essential in any aftempt to come up with long-term solutions to our
on-site sewage problems.

We need to reach a point where homeowners acknowledge the need for maintenance. As for
the cost of maintenance services, it's not unlike what others have long paid for public sewer
service. People need to realize that an unmaintained systern is a liability to the facility it serves.
When buying a car, people look for a car that has been well maintained and comes with
conrplete service records. We need to reach that same kind of motivation and self-interest in
our dealings with on-site sewate systems.

Bill ftur}, Washington On-Site Sewage Association

Together with regulators, educators, and other interests, the Washington On-Site Sewage
fusociation (WOSSA) has established a training center on the grounds of Washington State
Univesity (WSU), Puyallup. The training center is deigned to provide training continuing
education, professional interaction, research and, ultimately, professional certification related to
the design, use and management of on-site sewate systems. WSU Cooperative Extension is
responsible for the research while industry professionals are taking the lead wifi the training.

The training center is unlike any other in the United States with is hands-on approach. The
facility consists of fully functional systems and components that operate on clear water. The
setup is very user-friendly, All the systems are linked together, which allows us to configure the
systems in a variety of ways. Systems already in use at the facility include septic tanks, pump
tank, pressure distribution systems, slope distribution systems, sand filters, chamber systems,
mound systems, a couple of proprietary devices and a recirculating gravel filter.

The goal of the training center is to familiarize professionals with a wide range of treatment
options and to explain how the different systems function. Moreover, our goal is to use the
center to enhance and set the standards of the industry.

During the training we place strong emphasis on the flow of wastewater through the s)stems.
This is because problems associated with flow are the most common and constitute as much as

90 percent of monitoring. Other parameters addressed in the training include pH, dissolved
o)ryBen, temperature, BOD (biochemical orygen demand), suspended solids, grease, nitrates and
coliform.

So why do we need a training center? One reason is that technology has surpassed the
industry's understanding of technology. We wo* with a variety of systems, but we also have a
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monitoring methods for all systems-something that we cari accomplish in part through the
training center. lf we don't standardize our monitoring methods, we'll run the cost of
monitoring so high that the whole effort will self-destruct.

But before we can develop appropriate standards and procedures, we need to first develop a
better understanding of our monitoring needs. A prqgram that we use at our company bases the
monitoring needs of a system on three functions: 1) degree of risk to the environment, 2)
complexity of the system, and 3) user. This is the kind of methodology that we need to start
developing at the local, county or state level-monitoring priorities that take into consideration
relevant risk factors such as lot size, proximity to water supply or water body, method of
treatment, etc.

Our intentions with monitoring and maintenance are all very good, but the issues are not as

simple as one might think. The training center will help to clarify some of these issues.

Dave Lowe, Washington State Pumpers Assciation

There are a few points about the training center at WSU Puyallup that I want to emphasize. The
first is that development of the center and the curriculum has generated a lot of positive
interaction and education between the industry and the regulatory community. The second
thing is that we are able to work with functional systems, which allows us to provide not only
hands-on training but also some problem-solving by actually experimenting with the different
pieces of equipment. And finally, the center provides the means to establish a base level of
training and continuing education that didn't exist before. One issue that we have yet to resolve
is the mechanism that we will use to link the training program with formal certification.

The training center should serye as a focal point for homeowners, regulators and maintenance
professionals in putting together a framework for the O&M programs now required under the
state on-site sewage regulations. Although homeowners, regulators, and maintenance
professionals all have added responsibilities for O&M, the state regulations do not establish a
format or framework for these prqJrams. The training center can serye as a great tool in sorting
through these issues. By providing a trained and qualified industry, we can establish a necessary
link between the homeowner and regulator. And with good education and implementation we
can p,erhaps even generate a demand fq these monitoring and maintenance services.

The following are other issues to consider as we set up these O&M programs:

. Monitoring access-Many systems are not currently set up to accommodate
monitoring. This will require the installation of risers or other monitoring ports on
many existing systems. We also have to ensure that new designs incorporate the
necessary monitori ng features.

t Flexibility and priorities-ln designing and implementing general requirements for
monitoring and other things, we need to give consideration to variations in
circumstances and conditions. Priorities and risks will vary frorn one system to
the nexL and from one setting to the nen.

. Data and evaluation-We have to make sure that the information we generate is
really needed, and we have to then use this information wisely to refine and
redirect our efforts.
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a Roles and responsibilities-Who's going to do the maintenance and what's the
necessary level of expertise? A key to this is making sure that we have qualified
maintenance professionals, which underscores the purpose of the training center.
How the protrams will aaually be structured and implemented by the local
health jurisdictions remains to be seen. The local health jurisdiaions should
provide oversight and audit functions and leave the bulk of the field work to the
private sector.

I Enforcement-How are we going to ensure that the maintenance gets done? This
again is something that will depend on how the programs are structured,
Education is seen as an important tool in making sure that monitoring and
maintenance activities are actually carried out. lt's going to be easier to ensure
follow-through if we are working with individuals and communities that
understand that ongoing regular maintenance is in their self interest.
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Panel

Dave Lenning
Program Manager, Thurston County Health Department

Jim Henriksen
Supervi sor, Seattl e-Ki ng Cou nty Health Department

Jerry Deeter
Assistant Director of Environmental Health, Bremerton-Kitsap County Health District

Bob Sweeney
Environmental Health Supervisor, Southwest Washi ngton Health District

Jo;re Bonvouloir
Environmental Health Director, lsland County Health Department

Linda Atkins
Environmental Health Special ist, Jefferson County Health Department

Moderators

BillWhite
Director, Clallam County Department of Community Development

Stephen Wecker
Director of Environmental Services, Pac-Tech Engineering lnc.

Message

Local health jurisdictions are using a variety of tools and management structures to
improve the use and maintenance of on-site sewate systems. These include
operational permits, private maintenance contracts, operator warranties, pumping
notices, as-built stickers, community presentations, educational materials, and
professional training and certification. As a result of these efforB, we now have a
number of experiences and approaches that can be used to refine and redirect septic
maintenance strategies across the Puget Sound region.

Dave Lenning Thu$on C-ounty Health Department

ln addressing on-site sewage issues locally, it helps to have a good board of health. The
Thurston County Board of Health has been very progressive on these issues. The following are
key policies they have passed that have shaped our on-site sewage program:
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I On-site systems and sewers should be sited in appropriate areas based on good,
comprehensive wastewater-manatement planning.

r On-site systems should be designed, constructd, and maintained for long-term
use (defined in policy as at least 25 years).

r Personal responsibility should be encouraged.

I Operational permits should be used to ensure proper operation and ongoing
maintenance.

r Local management districts should not be precluded.

r Water quality monitoring should be implemented to evaluate the cumulative
effect of on-site systems on ground and surface water and to refine planning and
decision-making.

I Owners of on-site systems should pay the costs of monitoring and permitting.

The following are additional goals and policies that we have used, and continue to use, in
developing and revising the operational permit prqiram: 1) the private sector may be called
upon to carry out the field work; 2) all permits should contain maintenance requirements which
vary according to the Wpe of system and ofier conditions; 3) eventually all systems in the
county should have an operational permit; 4) the permit should contain conditions to
accommodate any needd repair, upgrade, or conversion to a sewer or off-site system; and 5) in
urban areas the permit may contain conditions related to serr/er-interception schedules and
comprehensive sewer plans.

Our permit program started in the late 1970s, focusing first on large on-site systems, certain
types of altemative systems, and systems in geologically sensitive areas. In September 199Q
following an extensive public process, we established requirements for a county-wide program.
We knew it was impractical to permit all systems at the start, so we decided to take a phased
apprroach and issue permits for all new systems, systems being repaired, and systems on
properties being sold. Cunently, 25-30 percent of the estimated 40,000 systems in the county
are under an operational permit. While this is good progress, it's unlikely that we will reach
100 percent of the systems by the year 20O0.

A characteristic of our prqlram is that it is very staff intensive<ne issue that we will continue
to address in the coming years. Bofr tlre initial and renewal inspections are done by health
departnent staff, and our investigations are probably the most stringent in the state.

The permit iself is quite simpl+as short as one page. We generally issue four-year permits,
but in exceptional circumstances we may reduce this to as little as six or twelve months (e.g.,

repairs or sewer connections). Each permit is tailored to the type of system and other relevant
factors. lt provides the homeowner with useful information pertaining to proper use and
maintenance. ln the past we required pumping every three to five years, but we are changing
this to emphasize regular inspections and pumping only when necessary. The homeowner is
given educational brochures and a copy of the as-built drawing. We enter the permit
information into a database and file a rrstatement of record" with the county auditor's office.
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The permit program is financed entirely by fees. ln 1994 the fee schedule included a $40
administrative fee, a $30 annual monitoring fee, and a $134 initial inspection fee. At present
there is no inspection fee associated with permit renewal.

Benefits of the program are numerouHwners are informed of needed maintenance, systems
are inspected and pumped, proper sewage treatment is assured, costly repairs and sewer
extensions are reduced, public resources are protected, and so on. But we have also
encountered a number of problems with the program, including the following:

r Two lawsuits have been filed against the county because we do not currently
permit all existing systems. One lawsuit has been dismissed and the other is
pending.

r The renewal program is not currently active, due in part to the pending lawsuit.

r The water quality monitoring prqJram has not yet been instituted, also due to the
pending lawsuit. Monies have been collected (over $300,00O) but nothing has
been spent.

r Public understanding of and support for the program is poor. People are not used
to paying routine fees for septic systems. Th"y understand sewer, water, and
other utilities, but they don't understand the concept of a septic utility.

I Public education needs greater attention. The key is letting people know how the
problems of inadequate maintenance affea their pocket book.

r People misunderstand the nature of the operational permit, believing that it
signifies approval of their system.

r Enforcement has been hampered by the lack of a renewal prqiram.

What our prqJram will look like in a few years is very uncertain. Despite its flaws, the program
has formed the basis for a long-term, on-site sewate manatement program in Thurston County.

Jim Henrikxn, Seattle-King C-ounty Health Department

King County cunently does not have a system to ensure periodic maintenance of on-site systems.
We do have an advisory grotrp looking at various issues related to code revision, and one of
these issues is ongoing operation and maintenance,

Proper operation and maintenance really begins with the site evaluation to determine what kind
of system a site can accommodate. The design is developed by a qualified designer or
professional engineer and is then submitted to the local health department for review and
approval. The system is installed by a qualified installer and is inspected by both the designer
and the regulator. We send a copy of the final as-built drawing and educational material to the
proPerty owner following installation, but the information does not necessarily reach the
homeowner if, for example, a developer still retains ownership.

For individual systems, homeowners are responsible for ensuring proper use and maintenance.
For particularly difficult sites (i.e., waiver sites), we generally require periodic inspection of the
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system by a designer or pofessional engineer. And for cornmunity systems installed after '1984,

we require some form of public mana8ement.

Approximately 1fi),000 on-site systems are located in King County. Under our curent
management system, we estimate that about 13,(X)O prmpings and other maintenance activities
occur in the county each year.

With respect to monitoring, we conduct operational assessments of existing systems in response
to applications from lenders, and for remodels and expansions. These assessments consist of a
visual inspection to look for any problems or obvious signs of fuilure, but we do not open or
uncover any system components. We also conduct sanitary surveys in defined geographical
areas to assess the performance of systems, And each year we assess all 45G500 on-site
systems located in the City of Seattle.

ln addition to providing the as-built and educational information at the time of system approval,
we send the same information to the address three years later along with a reminder that the
system should be inspected. We make ptrblications and videoe available to the public through
the county library system, and we do a lot of direct education with homeowner groupe. Low-
and moderate-income homeowners can obtain financial assistance through the King County
Housing Authority to upgrade or repair a failing system or to connect to a sewer system at the
time of a problem.

So where do we go from here? ln the short term, our first step will be to create a database of all
known systems in King County. We have good information for systems installed since 1990, but
incomplete records for systems installed prior to that date. We are also stressing good
implementation of regulatiors to ensure that systems are deigned and constructed to facilitate
ongoing monitoring and maintenance (e.8., access points and monitoring ports).

We are also looking at ways to enhance public education and awareness through, for example,
beuer notification on title reports, periodic maintenance reminders to homeowners, and
informational stickers with system diagrams. We also see a need to enhance pumper training,
maintenance reporting and certification requirements. Gffiently there is no quality control to
assure that individual technicians really know what they are doing.

ln the long term, we will be looking at the results of these initial tasks before commifting to a
larger program. Following an initial assessmen! we will then review our options and select the
best approach for meeting the requirement for periodic inspections by the year 2fiD. Whatever
type of prqiram we put in place, it must meet a demonstrated ned, generate broad public
support, produce measurable results, and be cost-effective.

Jerry Dder, Bremerton-Kitsap County Health Di9rid

Kitsap County expecb to have its operation and maintenance program in place by mid-l995.
Our approach calls for private-sector implementation with the health district focusing on start-up
and ongoing oversight and enforcement. We have an estimated 50,(X)O systems in the county,
Another 1,400 new systems are installed in the county each year, so it s important that we get
things started as soon as possible.
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There are several reasons why we feel an operation and maintenance proliram is needed. The
evolution to more sophisticated treatment systems has resulted in failures and other problems.
We've documented a 28 percent failure rate, for example, for mound systems in the county,
These complex systems need routine monitoring and maintenance in order to continue
functioning properly, and we want systems to reach their full lif+expectanry. Many interests in
the county are asking for leadership and direction in setting up a program to address these
needs.

The level of maintenance will depend on the type and complexity of the system, site conditions,
and proximity to areas of special concern. Further, we feel that any reduction or waiver from
regular standards must be compensated by greater attention to monitoring and maintenance.

Based primarily on revenues from local septage-tipping fees ftwo cents per gallon), our effort to
institute an operation and maintenance prqlram started in 1993 and has focused on the
following activities:

a Databas-We are converting "road files" for all on-site sewage systems to the
county assessor's account numbers. When finished, the data system will give us
an efficient way of sending maintenance notices and other information to the
public.

. Education-We do a lot of presentations to a variety of groups and interests. We
also distribute a lot of educational material, but we need to make sure this
information reaches the right audiences and is put to good use. We've produced
a video that is available to the public through the health distria and local
libraries.

t Slpreline surueys-We are conducting shoreline surveys in priority areas based
on water quality data, sensitive shellfish areas, and past problems with failures.

t Furding-We set up a low-interest loan fund to hetp homeowners repair and
upgrade their failing on-site systems. The county also established a surface water
manatement program that will provide the district with roughly $70O,000 to
$800,000 per year. About $180,000 ofthis is dedicated to sanitary surveys.
Another $255,000 (the amount diminishes over a three year period) is dedicated
to the local revolving fund. ln the forth year, we are looking at redirecting this
portion of the fund (approximately $15O,OOO) to our operation and maintenance
activities.

t Regulations-We are continuing to revise our local on-site regulations to establish
the necessary structure for our operation and maintenance program.

t Certification-Operator certification is being strentthened to require training at
the Puyallup center along with local testin& licensing, bonding and continuing
education.

Maintenance professionals are using an "operator warranty'r to notify us when the necessary
maintenance has been performed, to inform us of any system failures, and to inform us of
expired maintenance contracts. An interesting feature of our program is that we guarantee new
systems for two years. lf there is a failure, we determine the cause, identify the responsible
party, and correct the problem.
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We are taking a different approach with subdivisions and large on-site sewage systems. The
public utility district will manage these systems (including all billings and maintenance) in the
rural parts of the county-just as they are already managing the large water systems in these
areas. And in the sewered, suburban areas of the county, our public works department will
manage these systems.

Bob Sweeney, Southwe* Washington Health District

The Southwest Health District covers Clark, Klickitat and Skamania counties along the Columbia
River valley. Each county offers its own set of challenges because of differences in politics and
site conditions.

The benefis of a good maintenance program include improved sewage treatment, resource
protection, prevention and conection of failures, education, information gathering, and
perception management. We believe we have done a good job with site evaluations, designs,
and inspections. But aftention to maintenance has been lacking. Historically we have relied on
a variety of tools, including voluntary actions, complains, as-builts, educational handouts,
maintenance plans for alternative systems, sanitary suryeys, and assessments for lending
institutions. These methods are now augmented by a maintenance program that we adopted in
December 1992 and implemented in March 1993.

Cost estimates for optional maintenance programs that we studied ranged from $75 to $30O
every four years for inspections, pumping and possibly some retrofitting (e.9., risers, screens,
etc.). But it's necessary and cost-effective. Without maintenance, homeowners are looking at
$1,500 to $10,0OO and more for repair and replacement co6ts. The public also bears significant
costs associated with public health hazards and degradation of water quality.

Representatives from the three counties, twelve cities, septics industry, and many others helped
with the development of our program. The health board made sure that the health district and
utility district retained the option to carry out inspections. Although we have not yet set up an
inspector classification, we have begun training utility technicians and pumpers to perform the
detailed inspections. While developing the program we encountered a lot of opposition from
the pumpers. This surprised us because we expected the program to create a boon in business
for the industry. lnstead, many pumpers felt threatened, and opposd the program out of fear
that larger companies and the districts would take away their business.

We considered a number of options for funding the progranr-general fund, grants, loans,
maintenance district, user fees, and operational permits. What we selected was a septage-
tipping fee of 3.5 cents per gallon plus a surcharge on permits (increased to $'10 in January
1995). The overall cost ofthe program is about $1 50,000 per year.

Responsibility for inspecting the systerns rests with the homeowner, pumper, utility district or
health distriA. An inspection entails measuring the scum and sludge; inspecting the baffles,
pumps, and other parts; evaluating the treatment area; and thm reporting the information back
to the district. lf the inspection is not performed, the district follows up with notices and, as a
last resort, fines of up to $25 per day.
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Reguirements for inspection and pumping apply to on-site systems in urban boundaries, areas of
special concern, alternative systems, non-residential systems with flows greater than 1,00O
gallons per day, and specially seleoed systems, such as those with no available reserye area.
These systems must be inspeaed every four years. However, inspection by a licensed
professional is required only once every eight years (i.e., every other inspection), at which time
the system must be pumped or the inspector can certiff that pumping is not needed. The new
state on-site sewage regulations require inspections every three years, so we will either revise
our regulations accordingly or request a waiver.

Other issues that we are currently dealing with include delineating the areas of special concern;
sludge/biosolids treatment and disposal; and communication with decision-makers and
stakehol ders, particularly county commissioners.

Joye Bonvouloir, lsland County Health Department

Approximately three-quarters of the 58,(X)0 people in lsland County rely on groundwater as their
source of drinking water, and a comparable percentage use on-site systems as their method of
sewage treatment. The demands on these resources and systems are only expectd to increase
as our population continues to Brow in the coming years.

lsland County's on-site sewage program revolves around the proper siting and design of systems,
quality construction, and ongoing operation and maintenance. Our operation and maintenance
program consists primarily of education, code requirements, and a database that we use to track
pumping records. We have one full-time environmental health specialist who carries out the
education, loan assistance, monitoring and enforcement activities.

Community education and outreach are central features of our program. There are over 70O
homeowner associations and civic Broups in the county that we try to reach. We also have
quite a high transitory population associated with the naval air station. We tell everyone that
maintenance is the key, and we try to take the mystery out of owning and operating an on-site
system, Our goals are to prevent premature failures, promote good operation and maintenance,
and assist in correcting problems.

As new systems are approved, we give the property owner an as-built sticker to permanently
affix to the hom+typically on the electrical panel or fuse box. The sticker provides notice that
the home is served by an on-site system, shows where the system is located, provides tips on
operation and maintenance, includes a space to record pumping and inspection activities, and
gives names and numbers to call if there is a problem. fu the property owner changes, the
sticker stays with the home.

Another component of our program is monitoring and enforcement of failing drainfields. This
work typically requires sampling and dye tests to convince homeowners that they have a
problem. We also have our loan program to assist with upgrades and repairs.

Under local code, pumpers are required to submit records to us on a regular basis. We use this
information to track pumping activities and, as necessry, to follow up with homeowners on
particular problems. By linking this database with the assessor's records, we are now able to
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track pumping and maintenance of systems on a continuous basis, regardles of changes in
ownership.

For residential systems, we recommend that they be inspected every three years, and pumped
when the soli& reach one-third the volume of the tank. At one point we proposed mandatory
inspections, but the idea proved to be too controversial. Once each year we sealch the
database and send reminders to owners of systems for which we have no record of pumping in
the past three years. With these "friendly remindersrr we emphasize the personal cost savings
associated with regular maintenance. Each year the number of pumpings increases while the
numhr of notices that we have to send decreases.

Our local code requires annual inspections of mobile'home park and community drainfields,
and semi-annual inspections of food-service establishments. These inspections are linked with
permits that we issue for mobile-home parks and food-service establishments.

So where does all the septage go? Starting in 1989, our solid waste advisory cornmitee helped
develop a septage management plan to determine the best way of providing lont-term treatment
and utilization of the biosolids. The two preferred methods that we identified wete aerobic
digestion with land application, and lime stabilization with land application. We selected the
aeobic-digestion option for several r@sons, including level of treatment, beneficial use,
environmental impa.cts, and ease of operation. We financed construction of the facility with a
Centennial Clean Water Fund grant and a $90O,00O local bond. The plant started operation in
October 1994. The biosolids are currently applied at both a silviculture site and an agricultural
hay<rop site.

l(s clear to us that education and code requirements are necessary for ensuring good
performance of on-site systems, but unless we also have knowledgeable professionals providing
quality maintenance service, we will not make many gains.

Linda Atkins. lefferson Gunty Health Departmeil

Jefferson County has had an operation and maintenance prqlram for alternative systems for
several years. Although there are only 20,000 people in the county, development pressures

continue to be very strong along the county's sensitive shoreline areas,

Historically our health department has been very reticent to allow alternative ueatment systems,
due in part to the need for careful operation and routine maintenance. We were not sur+and
even tday are not sur+--{hat homeowners are willing to pay close attention to their on-site
sewage systems. The state regulations require monitoring of all altemative systems, and our
health department takes that requirement seriously.

ln 1987 the health department reached atreement with the Jeffurson County Public Utility
District (PUD) to monitor alternative on-site systems in the county. This seemed to be a rather
natural arrantement since the PUD was already involved in inspecting and managing water
systems.
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The following are key components and characteristics of our program:

J Contrad-Applicants are required to enter into a monitorinB contract with the
PUD at the very start of the permitting process. Unfortunately, subseguent
property owners were not always told about the monitoring contracts when
properties were sold. To rectifi this problem, we now attach a copy of the
contract to the property deed.

I Fees-The PUD charges an initial administrative fee ($50 to $75) then charges
additional inspection fees at the time of service ($a5 to $55).

. lnspedions-We use inspection frequencies of one, three, five and ten years
based on state Buidelines for alternative systems. The schedule begins at the time
of final inspection. We also require an inspection at six months, which has been
very beneficial in identifying and reaifying early problems. The inspections
present good opportunities for education. The health department retains
responsi bi I ity for enforcement.

. Pumpint-lf pumping is needed, the PUD informs the homeowner and the
information is recorded on the inspection report. The PUD does not get directly
involved in pumping.

t Design-ln the design phase we make sure that all systems can accommodate
monitoring. We require risers to grade on all pump chambers, monitoring ports
in the drainfield, dose counters to help monitor flows, and so on. We also
require the designer to provide an O&M manual to the PUD and the homeowner.

t Education-Education and outreach to homeowners is a major part of otrr

ProSram.

Based on our experiences, the following are considerations that we believe are particularly
important in the design of an operation and maintenance prqyam:

r Eshblish mechanisms to notify property owners of monitoring contracts and
obligations.

r Provide adequate and ongoing training of monitoring personnel.

r Use the inspections as opportunities to educate homeowners.

I Develop a system to facilitate the transfer of information behveen the monitoring
personnel and the health department or enforcement agency.

We need to focus our monitorint on systems and parameters that give us valuable information.
We have not been finding many major problems, but we have detected many things that would
have led to major problems. We have succeeded in getting homeowners interested and
involved in the management of their systems, but this only mark the beginning of the process
for long-term maintenance.
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Message

A variety of alternative technologies are available for use in the Puget Sound region.
However, the effective and widespread use of these technologie, as well as the
approval of other technologies, is hampered by a variety of problems. These include
the lack of information or confidence with certain systems, limited funding for applied
research and experimentation, regulatory constraints, the lack of reliable operation and
maintenance prqyams, and insufficient training and expertise among service providers.
Over time, the developrnent of stronger and more uniform standards and protocols,
enhanced research, improved operation and maintenance programs, and beuer training
and certification will all aid in expanding the availability and use of alternative
technologies.

Mark Sokman, Washington ftate Depattmem of Health

ln Washington, any on-site system other than a conventional septic tank/gravity drainfield system
is considered an alternative system. The state Department of Health, which coordinates the
work of the Technical Review Committee (TRC), is responsible for approving the general use of
alternative systems in the state. Once approved, authority for permifiing the installation of
individual systems rests with local health departments, the state Depaltment of Health, or the
state Department of Ecology depending on the size of the system. Local health departments
have authority for systems with volumes less than 3,500 gallons per day (gpd); state Health for
systems with volumes between 3,50O and '14,500 gpd; and Ecology for systems with volumes
greater than 14,500 gpd.
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The TRC has been in existence since 1974 and was recently expanded from seven to nine
memhrs under the nev/ state on-site sewage regulations. The TRC is not responsible for
documenting the performance of alternative systems, but instead is responsible for evaluating
information provided by others which documents the performance of the proposed technologies.
The TRC maintains a list of approved systems and proprietary devices, but by law does not give
any preferential endorsement of these systems,

ln coming years, the use of alternative technologies should improve as we establish a more
comprehensive framework for the proper application of these systems. This will depend upon
the creation of reliable operation and maintenance prqgrams/ service-based utilities, training and
certification programs, and a legitimate public-service infrastruclu re for on-site sewage systems.

There are trvo key areas where our efforts need attention. The first involves increased
cooperation between the public and private sectors to find common-ground solutions. The
second involves the need for research and study on matters of public health, engineering and
environmental science, which is best carried out through the state universities. The training
center at Washington State University, Puyallup, is an excellent example of the kind of
cooperation, applied research and training that has to happen if we are to improve the overall
effectiveness of on-site sewage treatment.

Larry Fay, Jefferson County Health Depaftment

Jefferson County started allowing the use of altemative technologies in 1987 when we made
arrangements with the Jefferson County Public Utility District (PUD) to provide inspection and
maintenance services for these systems. Of the approximately 500 on-site sewage permits issued
annually in Jefferson County, about 50 percent are for conventional systems and the rest are for
alternative technologies. Of the permits for altemative systems, about half are for pressure
distribution systems.

Jefferson County has taken a non-regulatory, minimalist approach to on-site sewage slatems. So
far our approach has worked well, particularly because of our emphasis on education and
outreach. Because we work primarily from guidelines and not regulations, we have greater
flexibility to make common-sense judgments. The downside of this approach is that we may
have some potential liabilities.

Performance of alternative systems is monitored thro.rgh regular inspections carried out by the
PUD. We require an initial inspection at the time of constuction plus a follow-up inspection at
six months, which has been very effective in detecting early problems. We've seen that if
alternative systems are designed for easy inspection and maintenance, owners become better
educated and involved in the operation of their systems.

lmplementation of the new on-site regulations, especially the operation and maintenance
protram, will be difficult in Jefferson County. A lot of people reject the idea that we are all part
of a larger sewaSe treatment network. The objections of private property rights advocates will
be a major obstacle to overcome in this regard. As a result, public education programs will be
critical in allaying homeowner concems. Lack of funding is also a problem.

27



The Availability and Ux of Alamative On-Site Sewage Txhnolqie

The state Technical Review Committee (IRC) should mqrs atEressively pursue and evaluate the
performance of emerging technologies, including recirculating systems, wetland systems,
graywater systems and aerobic propriaary systems. The TRC could also assist in creating an
incentive prqiram that encourages greater exploration, testin& and development of new
technologies. Finally, the lack of standar& for measuring performance and monitoring systems
is problematic for on-site se\,vage systems in general, and for altemative systems in particular.

Donald Strong, D- R. Strong Consulting Enginers, lnc.

Public policy, local regulations and political will, particularly in urban areas, favor regional
collection and treatment over on-site treatment. King County, for example, requires that
community s)6tems be owned and operated by a public entity, but most public entities are not
interested in this responsibility and liability. This is a real loss, because community systems
have definite benefis in certain circumstances, Th.y provide flexible, long-term treatment and
are generally very cost-effective. ln rural areas, these same influences seem to favor individual
homeowner solutions even where community systems are more logical and affordable. There is
no clear state policy conceming these issues.

Mound and sand systems have a high incidence of failure at the interface between the mound
material and surface. This is due primarily to the builcl-up of fine material fiom unwashed
gravel and sand. lnspection of gravel and sand excavation sites is recommended. The definition
of "clean" gravel varies greatly acro6s the region, which could be resolved throrgh the
development of a simple field test and consistent material standards.

The following are some important steps that should be taken to significantly reduce the
incidence of on-site system failures:

r More frequent inspections and better oversight during installation.

r Early post-installation inspections to find and fix problems as soon as possible.

r Better training and certification for installers.

r Better homeowner education to ensure proper use and maintenance of systems.

I Annual inspections to ensure routine monitoring and maintenance, with reports
submifted to the local health district.

Garge Tclobanoglous, University of Califomia, Davis

Different kinds of on-site systems have flaws or problems which are essentially endemic, but
most of which can be avoided or resolved with proper design and managernent.

The use of wetland systems on individual homes, for example, is problematic. ln the
southeastern states, where many wetland systems have been installed, many have failed.
Mosquitos, vegetation and odors are all endemic problems. Odors are a particularly significant
problem,

With mound systems, gravity flow has been the dominant method for distributing wastewater.
Unfortunately, the designs typically fail to adequately transport water off the system. ln most
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cases, pressure dosing provides a simple soltrtion. ln Stinson Beach, California, we have put in
almost every kind of conventional on-site sewage system, most of which are pressur+dosed.
Many of these systems have sand filters in addition to septic tank. The only failures we have
had are caused by excessive fine material in the sands.

ln order to prevent on-site system failure, it is critical that you examine the systems as they are
installed, monitor them on an ongoing basis, and repair any problems as quickly as possible.
This is true for conventional systems, but it is especially true for alternative systems.
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Message

The affordability of sewage treatment varies from one locale to the next, and is
influenced by such factors as the typ" and cost ofthe system, regulatory constraints,
financial and managerial considerations, and land use and environmental constraints.
Any definition of affordability must include not only the immediate cost of installation,
but also the life-cycle cost of operation and maintenancg the repair or replacement
cost associated with improper use or inadequate maintenance, and the value that
accrues to a property with a prop.,erly funaioning systern. Public funding has
influenced the affordability of sewage treatment acroes the state. Although these
funding sources are diminishing they are also being fine-tuned to better meet the
needs of small communities and individual homeowners.

Alan Bushley, R.W. Beck and,4ssociates

Do economic factors support the use of on-site sewage systems? ln general, the answer is yes,

but for any locale there are a number of factors that affecl affordability. These include the
technology rlrat is selected, the coot of that technolory, regulatory constraints, financial and
managerial considerations, and land use and environmental constraints (e.9., slope, groundwater,
soils).

How do costs for different systems compare? The traditional septic tanldgravity drainfield is the
least expensive type of system ($3,000 to $5,0O0). Homeowners are fortunate if they have the
space and soil conditions to allow the use of such systems. All other systems are more
expensive and vary greatly in cost (e.9., $10,0fi) to $'l 5,000 for a septic tanldmound system).

Cost estimates for small community systems typically range from moderate to high. These
include recirculating sand filters, lagoons, proprietary treatment systems, and mechanical
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treatment systems. Constructed wetland systems are a higher cost option, due primarily to the
expense of complying with regulatory requirements. To make wetland systems more affordable,
they need to be recognized and appoved by state agencies as a le6itimate wastewater treatment
option.

Although many of these technologies are not very complicated, there is concern about their
operation and performance. The regulatory agencies are rightfully cautious in approving
alternative systems, but it's important for state and county agencies to be flexible.

Regulations can have a major influence on the cost of on-site systems from one locale to the
next. What are the applicable regulations and how flexible are they? How easy is it to obtain
approval for an innovative system? What level of treatment is required? Does an NPDES permit
have to be obtained for surface discharge? How feasible is this? What are the requirements for
operation, monitoring and maintenance? What levels of treatment must be obtained before the
treated water can be reused for irrigation, industrial cooling or other uses?

There nee& to be a local agency that assumes responsibility for the funding of on-site sewage
systems. Financial resources need to be available for initial installation, operation and
maintenance, and repair and replacement. A well-organized structure for operating and
managing the system must be in place. Technical information and assistance must be provided
to system owners and users.

On-site sewage systems offer a legitimate and long-term wastewater treatment solution. On-site
treatment is the only practical and affordable option for many areas around Puget Sound. The
only way to ensure that on-site systems will be viable in the long term is to take an area-wide
approach. The role of county government is very important in providing leadership and
resources to facilitate the proper organization, management, and financing for good treatment.
Rqiulatory flexibility is important to allow new technologies to be adopted and used where
appropriate. We also need to emphasize results-based regulations in lieu of the current design-
based approach to encourage better wastewater treatment solutions.

lohn C. Wl*n, lr., Banefr Consulting Croup

Affordability really cannot be defined until all costs are known. When seen in isolation, costs
are easily misunderstood or misrepresented. When something is defined as "affordable," we
have to ask, "ln comparison to what?" An on-site system that is abused today is either
postponing costs or transferring costs to others.

We need to recognize that there are standard cost elements for all on-site systems. The cost of
construction is the sum of the collection, treatment, and disposal components plus taxes and
contingencies. The total project costs must also take into consideration the cost of design,
permits, easements, property acquisition, and other ancillary costs.

Once defined, these costs must then be evaluated to determine the full, life-cycle cost of a
system. We need to consider the required level of sewice attention, that is, the frequency and
technical skill needed to care for a system. We need to outline the operation and maintenance
costs, which include such things as power, chemicals, labor charges, and septage disposal. We
need to consider how long a system or individual components will last-perhaps 10 to 20 years
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for mechanical and electrical equiprnent, and 50 years for pipe and concrete. And when a
system is rebuilt or replaced, there may be salvage value for parts of the old system.

When thinking about affordability, we must also consider other benefits that accrue to, or costs

that detract from, the property. These include the respnsibil,tythat accompanies private
ownership of an individual system or public ownership of a community system; the nsk
associated with system failure, natural catastrophe, or a change in income; the financing thal
may be in the form of a commercial loan or tovernment assistance, and property limitationslhal
influence current and future use of the system.

On-site systems that perform well and conform to code add value to a property. Systems that do
not meet these standards may be cheap to put in, but when the owners want to sell these
properties, they lose. ln addition, when homeowners remodel their houses, building permits
usually require a conforming on-site sewage disposal system, which can present the homeowner
with a very large and unexpected cost.

Homeowners and developers alike tend to place far greater emphasis on short-term capital costs
than on long-term maintenance and replacement costs. Homeowners who exPect to live in a
house for a long time are more likely to value the savings and reliability associatd with proper
maintenance and long-term performance, even if the system is more expensive to install initially.
There are very real differences in attitudes about installation and maintenance costs depending
on the homeowner and particular circumstances.

Cheryl Suange, Washington State Depaftment of Eology

The affordability of on-site sewage systems is directly influenced by our public funding
prqirams. The availability of state and federal funding has had a dramatic influence on the
affordability of wastewater treatrnent in many areas around the state. Unfortunately our
programs have tended to emphasize remediation rather than prevention, which has daraaed
from the overall effectiveness of these efforts and the protection of water quality.

Funding programs must strike a balance between short- and long-term considerations in finding
cost-effective solutions to sewage treatment. This means that in calculating the costs of a
project, we need to take into consideration the costs associated with fixing upgrading and
replacing failed systems as well as the costs associated with not doing something. lt is only then
that we begin to demonstrate the full importance and value of adequately managing and
maintaining our sewa8e treatment systerns.

Since its inception in the mid 198Os, the majority of money available through the Centennial
Clean Water Fund for wastewater treatment has gone to secondary treatment plants. While it is
unlikely that we will see a dramatic shift in this trend and significantly greater funding for
community systems and individual on-site sewage systems, we have made grant and loan
monies available for community systemg, on-site system repair and replacement, and educational

Protrams,

So what's being done to make things more affordable? In our funding prqlrams we are
streamlining review and approval requirements where it makes sense. We are trying to instill
more flexibility to encourage better planning and decision-making. We are shifting greater
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control and responsibility to local Bovernments and small communities, telling them what the
targets are and then letting them find the best course of action and most appropriate solutions.
We are developing programs that will deliver customized assistance to small communities. And
we are doing a better job coordinating our funding decisions through a variety of means,
including involvement in the lnfrastructure fusistance Coordinating Council. This is all very
important because we will likely have less public funding available for sewage treatment
projects in the coming years.

On-site sewate systems are a viable treatment option in many areas around Puget Sound,
particularly in areas with appropriate development pauerns and good site and soil conditions.
The tough situations are those areas where on-site systems are inappropriate and sewers are not
available or affordable. We need to find new ways to help finance solutions in these areas, to
develop effective operation and maintenance programs, and to continue with the development
of new technologies that show promise in this region.
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Message

A number of finance tools are available to local governments for their on-site sewage
programs. Local jurisdictions should choose the finance and management scheme that
is most appropriate for their situation. The utility approach is increasingly popular due
to its flexibility and emphasis on service delivery.

Modela lor htspcclion arrd Mainbnance Prcgnns

Before looking at financial and legal models for inspection and maintenance programs, you first
have to determine how much government, versus private-sector activity, you plan to rely on.
The structure of yotrr program will drive the financial tools that are available to use.

ln setting up an entity for an inspection and maintenance prqtram, you need to look at the
history, needs, and goals of a community, particularly as they relate to the issue of sewage
treatrnent. A community may opt for a privatized prqlram that involves, for example, a system
to periodically notify homeowners who then are obliged to contract with a private firm for
inspection and maintenance seryices. A contrasting model on the other end of the spectrum
would be one where all services are provided through a public, govemmental atency and the
homeowners pay periodic service charges or rates.

ln addition to looking at the public-private models, it's useful to also understand the distinction
between the regulatory public-health model and the utility model- Traditionally. local health
jurisdictions have managed on-site sewate systems using statutory and regulatory police powers
that are designed to protect public health and safety. This authority allows health jurisdictions to
charge fees, but only for the allocable share of the cost of regulating individual activities. The
utility model, in contrast, is a more service-oriented approach that employs a broader set of
tools, takes into consideration the needs of people and the impacts of their activities, and allows
greater flexibility in addressing those needs. The utility model allows the jurisdiction to charge
ongoing rates to fund the prqiram.

fhere are advantages to setting up a utility that covers many types of activities, such as
stormwater management, on-site septic system manatement, and flood control. The state
accountancy act allows for the internal transfer of funds under a utility from one activity area to
another to cover unforeseen or start-up costs. This can be very helpful when trying to come up
with funds to set up a septic inspeaion and maintenance program. A utility also affords the
flexibility to provide low-income assistance in the form of lower rates, rate subsidies, or even
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financing for septic installations. Probably the single best reason for the utility model is that it
provides a comprehensive approach for managing a community's resources.

Stormwater facilities may be a good example of why utilities are a better approach than private
ownership. fu new developments have been constructed around the region, stormwater
detention ponds have often been required as mitigation. But over time, we have seen that the
maintenance of these facilities-which is supposed to be canied out by the owners of these
facilities, generally homeowners associations-has not been performed. As a result, local
utilitiesarenowhavingtostepintotakecareofthesefacilities. On-siteinspectionand
maintenance utilities should heed this example and find ways to clarify and strengthen
ownership and maintenance responsibilities.

Revenue Oplions forOn-Site Prcgnms

The accompanying table summarizes the main options that cities and counties have for
regulating and managing on-site sewage systems and generating funds for those programs. ln the
1995 legislative session, the Water Quality Authority is again introducing legislation designed to
streamline the authority of local governments to establish efficient, service-oriented utilities for
on-site sewage management and other activities.

Crants and loans are available from the state for use by local governments. The primary
prqyams are the Water Quality Account (Centennial Clean Water Fund) and the State Revolving
Fund administered by the state Department of Ecology, and the Community Development Block
Crant (CDBC) program administered by the state Department of Community, Trade and
Economic Development (DC[ED). Currently, the Ecology funds are available only as loans for
the repair and upgrade of on-site systems. The CDBG fun& are federal Housing and Urban
Development funds which can be used as Brants to tow- and moderate-income homeowners to
repair or upgrade failing septics under the catqlory of "household improvement."
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Type of Organization Revenue Options Chapter of RCW

Program or Utility
Operated by Cities and
Towns

Rates and Charges
General Obligation Bon&
Revenue Bonds
Fines and Penalties
lncludes Utility Local lmprovement
Districts and Local lmprovement
Districts

35.67, 35.92,
35.4'1

Program or Utility
Operated by Counties

Rates and Charges
General Obligation Bonds
Revenue Bonds
Fines and Penalties
Special Assessments
lncludes Utility Local lmprovement
Districts and Local lmprovement
DistricB
(This is the broadest option available
to counties for performing on-site
sewage activities.)

36.94

Disficb Revenue Oplions Chapterof RCW

1. Sewer Districts and
Water Districts

Rates and Charges
Ceneral Obligation Bonds
Revenue Bonds
Special Assessments

56.04, 56.08,
57.M,57.O8,
56.16,56.20,
57,16,57.20

2. Aquifer Protection
District

Fees for Withdrawal of Croundwater
Fees for On-Site Sewage Disposal
(must be per household)

35.35

3. Lake Management
District

Rates and Charges
Special fusessments
Revenue Bon&

35.61

4. Shellfish Protection
District

Rates and Charges
Tax Revenues
lnspection Fees and Similar Fees

90.72

5. Health District Permit Fees 70.05

6. Public Utility Disrricts Rates and Charges
Ceneral Obligation Bonds
Revenue Bonds

54;t6.230,54.24
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Moderator
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Director of Community Environmental Health Programs, Washington State Department of
Health

Message

Training and education are essential in making sure that on-site sewage systems are
properly sited, designed, installed, monitored and maintained. Certification provides
an important means for measuring and ensuring professional cornpetency and
familiarity with changing technologies, professional practices and regulatory
requirements. Cooperation and joint ventures between the public and private sectors,
such as the training center at Washington State University, Puyallup, will improve the
quality and success of certification prqirams.

Karen VanDu*n, Washington State Department of Health

It doesn't mafter how good a design or a particular system is if the pple who are doing the
siting, designing, installing inspecting and maintenance don't know how to do it correctly,

We have had some system of certification in Washington for installers since 1974, and for
designers since 1984. Engineers are also called "certified" if they have a professional enginee/s
license. The groups that we really have not yet dealt with are the inspection and maintenance
professionals and the public health professionals who do the permitting.

One factor driving the Department of Health's efforts to set up a certification program is Element
OS-3 of the Puget Sound Water Quality Management Plan. The Water Quality Authority would
like to see us develop a certification program, to modify the necessary WACs and RCWS to see
that something is established, and to set up continuing education as a part of that program.

The new on-site sewage regulations call for the Department of Health to establish guidelines for
qualifications for on-site professionals involved in the design, installation, inspection and
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maintenance of these systems. Although the development of guidelines is not the same as the
development of a certification program, this wo* should lead to greater consistency of
approaches, the potential for reciprocity, and greater assurance of comPetency amont
professionals.

Ceftification is a term that means different things to different people. What are people's
expectations when they talk about certification? For the Department of Health, we will be
focusing on experience, education, testing and some type of credential system (e.g.. certification,
registration, licensing). ln an era of regulatory reform and public-private partnerships, whatever
evolves on the issue of certification may well be influenced by what comes from the private
sector and the training center at WSU Puyallup.

Bill White, Clallam Cou,rty Depaftment of C.ommunity Development

Through the mid-.|980s, the Clallam County Health Department did almost all of the site work
for the on-site systems. Between 1986 and 1988, we created a designe program, tested it,
made some adjustments and established a certification program. Today, designers and
professional engineers do almost of all the design work for on-site systems. The county's role is
to provide review, quality control, approval, inspeaion and perzuasion.

The following are reasons why we felt we needed to institute a certification program in
Clallam County:

t Workload vercus permit fees-Without a change in policy, we knew we were
looking at an ever-increasing and changing workload due to the reliance on
alternative systems. Our program had to pay for itself and we felt we had
reached the ceiling. We were also getting pressure for quicker turnaround with
our reviews and permifting processes from the developrnent cornmunity and
county commissioners.

. Hom@wrrer ducation and involvemefi-We thought that if we had more people
working with homeowners, rather than just field sanitarians, we might do a better
job of educating homeowners and gettinS them involved with their systems.

t Qualtty contrcl arf, improvements-WoIking from the philosophy that two heads
are better than one, we thought that if more people looked at the rystems and
issues, not just county staff, we would get a better end product.

t tiabiltty exposue limits-We were concerned that the combination of limited
staff and quicker processing times might start to open up liability exposure.

t Best possible design for each site-This requires a certain amount of time and
hand-holding with homeowners, but we decided that county govemment was not
the best place to place all that responsibility.

The cor.rnty health department still maintains a great deal of authority and responsibility for on-
site systems. We review designs, issue permits, do inspections and final approvals, manate
records, handle enforcement and compliance, and take care of the licensing and certification.
Designers are responsible for doing the actual design work, celtifyint the installations,
maintaining their continuing education credits, and providing loan certification information to
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lending institutions. Certain responsibilities are shared by the county and private sector. These
include site reviews, as-builts, homeowner education, and the maintenance of on-site systems.
We also share training responsibilities with the local chapter of the Washington On-Site Sewage
Association.

The process for our certification program is composed of a three-phase exam which covers rules
and regulations (including an emphasis on local policies and procedures), soils theory, and
practical exercises. We also require county staff to take and pass the exam. Today we have
about 10 certified designers, in addition to county staff, who are all knowledgeable and capable
of offering good assistance and information to homeowners in Clallam County. This has allowed
us to reduce field staff, improve turnaround times, focus on final inspections and as-builts,
implement the revolving loan fund for failing systems, and carry out watershed studies.

There have also been some tough issues. The most noticeable has been an overall increase in
the cost to the homeowner as the net cost of system design has risen. There has also been a
certain amount of confusion about roles and responsibilities as more players are now involved at
each site. This, in turn, has created some problems in ensuring accountability when mistakes
occur. And finally, there has been some resistance from the private sector which, in some cases,
has questioned the need for county oversight once professional competency has been
sanctioned. This has required some ongoing role identification.

Looking ahead, we need to enhance land use and sewage planning; monitoring and
maintenance programs; professional competency, performance, and trust; and public confidence
in our work as public health professionals.

Jerry Stonebridge, Washington On-Site Sewage Association

There is a clear need for some type of certification program for the on-site sewage industry. On-
site systems are here to stay, and they need to be properly operated and maintained in order to
provide good treatment and disposal. lndividuals in the industry are now realizing that we are
puuing secondary treatment plants in people's backyards, and we need some means to take care
of these systems.

This is why the members of the Washington On-Site Sewage Association (WOSSA) took the lead
in establishing the training center at WSU Puyallup. We invited a wide range of interests to
participate in this project, including the academic institutions, local health departments, the state
Department of Health, the Water and Wastewater Certification Board, manufacturers, suppliers,
the Washington State Pumpers fusociation, Washington Environmental Health fusociation,
Board of Registration for Sanitarians, professional engineers and soil scientists. This group has
made the training center a reality, and now needs to continue working together to make it a
success. The center can become the hub for a variety of on-site training programs, and will
certainly become a significant part in certification programs.

ln North Carolina, certification started with a state mandate to establish a certification prqrram
for on-site sewage operators. ln Washington we do not have such a mandate, and in today's
political climate we may not get one. So we have taken the initiative to make use of the
existing infrastructure to better educate and train practitioners, lf legislation is what we want
and need, we will be much more successful if we wo* together as a unified group that shares a
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common vision for professional training and certification. We've also talked with the American
Board of Certification, who have said that they could possibly handle certification in conjunction
with the state Department of Health. We have many options. Now we just have to make some
decisions.

We believe that all individuals and entities, public or private, need to be educated and certified
if they are going to operate, maintain, and monitor on-site sewage systems. Certification means
that local regulators can be confident that practitioners are trained and competent in dealing
with on-site sewate systems. A6ain, the key to progress is through the continued cooperation of
the many individuals and agencies involved in these issues.

Mary Jo Adam, Green River Community College

lnformation that I have about the Water and Wastewater Certification Program at Creen River
Community College may serve as a possible model as you move forward with your certification
programs for on-site setvage practitioners. ln keeping with yotrr focus on operation and
maintenance, we essentially certify people who operate and maintain wastewater and drinking
water facilities.

The state Department of Ecology assists us with our waste\Mater certification, and the state
Department of Health assists us with the drinking water certification. Personnel involved in day-
tc'day operation of water or wastewater fucilities are reguired to be certified. Many employers
also use the program in determining minimum qualifications, salary levels, job titles, etc. The
certification board oversees administration of the pogram, while the state agencies carry out the
day-teday business of the program. The certification board is composed of representatives from
various certification levels, employers and the state agencies.

We also maintain a classification system for the water and wastervater utilities. This allows us to
match certification levels with different types of systems, a concept that may have some
applicability for on-site sewage systems and utilities.

Each certification level has minimum education and experience requirements, which are as
follows:

Claeqifiration
Operator in training
Level 1

Level 2
Level 3
Level 4

Yearc of Fdrration
12 (high school diploma)
't2
12
14
16

Year< of Fxperience
3 months
1 year
3 years
4 years
4 years

Operators are allowed to substitute their education and experience in different ways. Our goal
is to ensure that operators have sufficient expertise to carry out their duties. lf you go this route,
you will have to decide whether you want this complex of a system.

The program is designed to be self-supporting. fu such, the exam fees and annual renewal fees
are based on the cost of the program. ln order to qualify for renewal, operators must document
professional growth through continuing training and education. When necessary, we can and
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do revoke certifications in cases of negligence or unverified education and experience. We feel
very strongly about this because of our obligations to protect the environment and public health.

Challenges for the program include the following: 1) the "catch-22" problem of having sufficient
opportunities for operators who need experience before they can move up in certification; 2) the
wastewater prqilam is currently not self-supporting and Ecology as not prepared to approach the
legislature to address the shortfall; 3) the pogram is prone to abuse by employers; and 4) the
need to keep examinations cunent and practical.
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Message

Public health and environmental protection require ongoing attention to the repair and
replacement of failing on-site systems. lt is an issue that is complicated by many
social, economic, political and technical considerations. While our ability to detect
failing systems has improved in recent years through the use of sanitary surveys and
dyetest techniques, our ability to correc{ these problems continues to depend on
strong local government and cornmunity leadership, flexible public funding, clear
information and technical assistance, good education, timely enforcement, sound
planning and design, and committed action by property owners.

Lirda Hofstad, Thurston C.ounty Health Depattmert

Thurston County has a comprehensive protram for identiffing and correcting failing on-site
sewate systems. This program is composed of three primary components, two of which are
reactive in nature (complaints and loan certifications) and a third which is more proactive
(intensive sanitary surveys).

Complaints are handled on a prioritized basis through a single staff person devoted to complaint
response and enforcement. Top priority is given to surfacing discharges followed by permiVcode
violations and other, less descriptive problems. When a problem is detected, owners have 30
days to submit a repair design and 60 days to complete the installation. For the loan
certifications, health department staff are called upon to inspect individual on-site systems, then
prepare a report for the lending institution.

The third corponent of our prograrn is the intensive sanitary survey. We call it "intensive"
because it takes between 4 and 8 hours to inspect each system in a targeted area using a dye-
trace technique. We changed our approach in the late 1980s when it became apparent that we
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were not succeding in improving water quality and protecting shellfish be& by simply
correcting the obvious on-site failures. We theorized that we were dealing with a more
widespread nonpoint problem involving many more systems.

Our survey method is based on the following three key features:

t All homes with on-site sy*ems are surueyd-We define the boundaries of the
survey area and identify all properties based on information from the tax
assessor's office.

. Education is conduaed throughout the suruey procex-Letters are issued
explaining the reason for the survey, neighborhood workshops are conducted on
the care of septic systems, brochures are handed out during the actual survey, and
videos are made available on the care of basic and alternative systems.

. On-site systems are testd using a dye-trace technique-The dye'trace technique
allows us to identify failures that previously went undeteoed. We've now
surveyed about 1200 systems, revealing an averate failure rate of 13 to 14
percent. (Previous metho& revealed failure rates of 4 to 6 percent.) We use a
conservative testing approach which relies on both a positive dye result and a
water sample that confirms the presence of fecal coliform. To improve quality
control, we first determine background levels and have now introduced a second
dye to avoid problems with cross-contamination. To date, our research has
shown no conelation beh,rreen failures and the age or type of system.

As part of the Shellfish Protection lnitiative grant, one employee is deignated to work half-time
on community solutions in the project areas. For individual repairs, we have had great success
using a 'Uiagnostic approach" which gives the homeowner six to eight weeks to identify his or
her own problem. The repairs often involve fixing only a component rather than the whole
system, which can be handled relatively quickly and inexpensively. With this approach the
homeowner develops more ownership and awareness about the problem.

With our enforcement actions, we now rely on the civil process only. The real objective, after
all, is to fix the failing system and to protect public health and water quality. Having the ability
to write tickets shows the public that these issues are important. lf necessary, we also have the
option of using default judgments or injunctive relief.

To assist homeowners, we provide low-interest loans for repairs and upgrades. We are currently
looking at the criteria that we use in making these loans to see if we can make the program
more useful.

We are currently conducting a dye-trace study to see if we can find a correlation between dye
levels and bacteria levels, or to see if we can find a better indicator for identifying failing
systems. Our goal, always, is to find better ways of carrying out this program.

Laura Porter, Mason Cwnty Commission

Mason County's experience can be portrayed through personal anecdotes which illustrate the
difficulties facing rural, mostly poor areas of Puget Sound. On-site sewate systems are
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expensive to repair and uptrade, and in many cases property owners are unwilling or unable to
pay these costs.

I once visited a singlg low-income mother who was participating in neighborhood discussions
about failing on-site systems--a neighbofiood with an on-site failure rate of about 55 percent.
As I approached the home, her children, ages two and four, were in the yard making mudpies.
This story is about what was in that mud. I had corne to talk with this mother about serious
health problems that had plagued the family. Although this person had been to meetings and
had heard all the information about failing systems, pollution, and public health, she never
connected the information with the mud pies and their family health problems. She finally
asked me, after an hour of personal discussion, "ls it possible that our illness is related to the wet
clay in the front yard?" Complicating the situation, this person was a renter, so it wasn't her
system to fix. And the owner said he would simply evict the family if he had to fix the system.
As such, the option for this family was to live in their car, which then presents the public policy
question, '\Mhere are they going to go to the bathroom if they are living in their car?"

How do we deal with these types of situations? How do we deal with low-income residents,
renters and other neecls? ln Washington it's fine to spend public money on sewers, but it is not
acceptable to spend money on on-site systems.

The next day the Mason County Board of Health heard an appeal pertaining to a new system
being installed on a lot where the previous home had been destroyed by fire. The third-
generation owners simply wanted to reconstruct their property. However, there wasn't enough
room for both the new on-site system and the tennis court. Because recoflstruction of the tennis
court was a priority, the owners sued us. The case is now being appealed to superior court.

With our processes, judges and political leaders alike are called upon to interpret health
regulations and to make decisions about failures and many other issues. These technical issues
become political when dealing with constituents. At almost every juncture in the process, staff
and commissioners are called upon to make decisions that come under tremendor.rs scrutiny and

Pressure.

Another difficulty is finding qualified professionals who are willing to assist homeowners with
repairs. Most designers and installers prefer to work on new systems. Because of this problem
and other circumstances, the county often has no alternative but to extend deadlines for
compliance.

We are finding fairly consistent hilure rates of l0 to 15 percent along our shoreline areas. 5o
why don't we just fix the problem? The simple answer is that there is nothing simple about
these issues, For example, a homeowner who had given permission for staff to enter his
goperty and conduct a dye test is now considering suing the county for "breaking and entering"
because the sanitarian went under the house in performing the dye test.

ln Mason County, a good l0 percent of the people 'Just say nd'-no to govemment, no to
regulations, no to public health, There is immense pressure on elected officials in dealing with
the on-site sewage issues, from being sued, to losing elections, to making decisions that may
involve matters of public health and possible eviction. Elected officials need to deal with a
number of practical considerations in solving these problems.
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From a local perspective there are glitches in state policy. Why can't the state provide better
assistance when it is far cheaper to fix existing systems than it is to install sewers? There is a
real need for education on land uses, densities, failure rates and water quality. We all have to
continue working with citizens to help them better understand these issues and to focus attention
on solving the problems.

Howard Leibrand, Skagit County Health Depaftment

After many years of living with failing on-site systems, two small, bay-side communities in Skagit

County are now working toward a soltnion. Both of the communities have high failure
rates-5O percent in Edison and 45 percent in Blanchard. Edison has 55 homes on tiny lo6
most of which are hooked into a common drainage system that goes directly to a tidal slough.
Blanchard has 52 homes with gravity systems, many of which are discharging directly into the
bay. For years people knew they should stay away from the waters, but because the problan
wasn't too bad, no one took action. The residents didn't understand the threats to public health
and nearby shellfish beds. When the health department found high coliform counts in 1990-
1991, the county wanted to wait until the watershed planning process was completed before
taking action. But efforts were initiated earlier after promptint frorn the state and a shellfish
downgrade at the mouth of the Samish River.

fhe communities took the initiative and formed local sewage committees in January '1993. They
are doing a great job working with a variety of interests and local, state and federal agencies to
solve the problem. The Edison and Blanchard projects were selected by the Department of
Ecology as pilot projects under their Small Towns Environment Program. Cornmunity leaders
worked with Thurston and Mason counties to see how they had dealt with shellfish downgrades.
The communities petitioned the state Department of Health in March 1993 for a severe public
health hazard designation to qualify for grants. They also studied treatment options and funding
sources, and were successful in obtaining both a $50,000 Centennial Clean Water Fund grant for
designing a community sewage system in Edison and a $Sfi),fiD Community Development
Block Crant for system repairs and upgrades. During this period, the county also established a

9500,000 revolving loan fund to assist with repairs and upgrades.

Despite the effort, 15 people became ill last spring after eating shellfish from Samish Bay, which
resulted in a downgrade for a portion of the bay. Overall, there has been success in identifying
the problem, but failure in not addressing the problem soon enough.

ln our work on these projects, a number of issues have surfaced. One issue is the obvious lack
of monitoring and good information that we have in areas like this. lf failures had been
detected and addressed as they occurred, it would have prevented the dramatic problems that
we have today. Health departments lack the basic capacity to be proactive. We spend most of
our time and resources responding to emergencies.

Another issue has been one of inertia-the difficulty in changing course with a long-established
situation. ln addition to the 65 homes in Edison, a school is also involved. To fix the problem
we had to wait for resolution on a school bond issue. However, having the school involved has
also been positive in generating action because the school district has a timeline that will help
force a solution.
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Citizens initially thought the problem was from furms upstream, not from their septic systems.
Leaders from the community have been instrumental in providing information to neighbors to
help them understand that it is their problem, The county has also played an important role in
educating the residents. The sanitary surveys we conducted were effective, educational, and
well received.

A final problem has to do with "it's not my job." The role of a local health professional has
evolved basically as that of a regulator-not an ducator, not a facilitator, and certainly not an
on-site designer. State law says that it is the homeowner's responsibility to make sure that the
on-site system is functioning propedy. But as we learn more about the breadth and depth of
these problems across the region, we increasingly see that they require more from all interests,
including local health departments.
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Message

CroMh management planning influences the use of on-site sewage systems in the
Puget Sound region. ln rural areas, individual and cornmunity on-site systems will
continue to be called upon as a long-term solution for sewage treatment. Existing
systems in urban areas will likely remain in use as long as performance is good, due in
part to limited capacity at municipal treatment facilities. ln rural settings, particularly
the island environments, CMA policies that concentrate growth are difficult to
reconcile with other policies that support groundwater recha€e and wastewater reuse.
lncreasing reliance on on-site systems raises unresolved questions about development
densities and nitrate contamination of groundwater,

Dick Settle, Seatt/e University School of Law

The Crowth Management Act (CMA) is stirring a revolution in Washington land use planning.
Most GMA provisions relate to the county and city planning and regulatory processes. These
include responsiveness of comprehensive plans to the 13 CMA goals, consistency and
coordination through county-wide planning policies, identification of urban growth areas, and
implementation of the comprehensive plan through consistent development regulations and the
capital facilities plan. The CMA spells out three kinds of consistency-local policies and
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regulations must be consistent between jurisdictions; they must be internally consistent; and
zoning other developnrent regulations, and capital investments must be consistent with the
comprehensive plans.

There are a few major substantive regu irements in the GMA. One is that natural resource lands
and critical areas must be placed off-limits to urban development. The second is that urban
growth areas must be designated and sized to accommodate the 2Fyeat growth projection and
must contain most of the growth. The third substantive requirement is concurrency-new
development will not be allowed unless certain services are available within six years of the
time of development. Finally, locally undesirable but regionally essential land uses, such as
prisons, must be accommodated.

The GMA has some general implications for on-site sewage treatment. For the most part
development will be concentrated in sewered areas. Development outside the urban grolvth
areas will be at lower densities which are more compatible with on-site sewage treatment.
Subdivisions will need facilities and services concurrent with development. This will require
that sewage treatment, including individual and community on-site systems, be adequate or that
sewers be made available when needed.

Loui* Miller, Metroplitan King C-ounty Council

One of the drivers behind the Crowth Management Act was that King County voters were
concemd about sprawl. The challenge is to figure out how we can grow more gracefully and
not get ahead of the capacity of our local infrastructure. ln spite of the recent rise in opposition
to groMh managemen! people are still very concerned about the manner and cost of new
growth. King County has about a half-million people in the rural area, a half-million in the
suburban cities, and a half-million in Seaftle. Financial constraints are strongly affecting the
extension of infrastructure, especially to groMh areas outside existing urban areas.

There is no Breat urgency for converting on-site systems to sewers. METRO is approaching
capacity with its sewer system, and it will be expensive to add more. Also, on-site systems
contribute significantly to groundwater recharge, which we are corning to see as an important
benefit. The King County comprehensive plan has been revised to acknowledge that existing
on-site systems in urban areas can remain, as long as they aren't polluting.

We need good maintenance and periodic inspection of on-site systems. Many people in the
rural area are on public water and don't even know they have an on-site sewage system. More
and more houses are built every day that are served by on-site systems and that have all the
conveniences of homes in urban areas. We need to make sure that people know they have an
on-site system, and that they know how to maintain it so they don't pollute their community
water system. Once a community water supply goes bad, people look to the county to
subsidize their connection to a regional water supply.

Statewide, the future of growth management is uncertain. Some counties now want to opt out
and the Crounh Management Hearings Board decisions are challenging local tovernment
authority. The urban counties certainly don't want out of groMh management because they
have made such an enormous investrnent of time and process, and have developed consensus
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about how to deal with growth. lt's a set of issues that we have to deal with in one form or
another.

Mike Shelton, lsland County Commission

lsland County is growing quickly, and mostly in the unincorporated areas. There are no rivers in
the county-our aquifers recharge from rainfall. Except for Oak Harbor, groundwater provides
the water supply for everyone in the county. This has led us to recognize the importance of
both protecting our groundwater supply and maintaining recharge via on-site sewage systems.

Our on-site program in lsland County can serve as a model for other counties. County health
has been a leader with standards that are just now being accepted as minimum requirements in
the state regulations. lsland County understands the importance of on-site systems as the
permanent means for sewage treatment in rural areas.

On-site systems are important sources of aquifer recharge, both for drinking water and to prevent
salt water intrusion. lf all new development were required to Bo to sewers in urban growth
areas, the lack of recharge would place tremendous strain on the aquifurs.

l'm afraid the Crowth Management Act doesn't recognize these needs. Standard CMA
requirements that call for concentrated growth and centralized sewer service are contrary to
what we believe are good water-management practices in lsland County. The GMA needs to be
changed to allow more flexibility for rural local governments to control their patterns of land use
based on local situations and knowledge.

Joy Keni*on-Longrie, King County Department of Metroplitan Seruices

METRO is a regional wholesaler of wastewater treatment. METRO is developing a Regional
Wastewater Service Plan through the year 2020. Considerations in this process are coordination
with GMA, state and federal regulations, demographics, and the fit with on-site sewage systems.
The plan will look at regional alternatives for protecting water resources; reducing wastewater
discharges, combined sewer overflows, and treatment of waste; wastewater reuse; and biosolids
handling and reuse. METRO hopes that the plan wil! be forwarded from the King County
Executive to the King County Council in 1995, and adopted by the Council in 1996.

This regional appoach is needed because the population and sewage discharges continue to
grow. A half-million more people and 83 million gallons per day (mgd) more wastewater will
be added to the METRO service area by 2020. This translates into a 39 mgd additional need for
treatment capacity. Treatment plants and pipes will be at capacity by 2008. New systems need
to be deigned for peak flows, and need to account for both sewage flows as well as inflow and
infiltration.

Financing will be a major concern for the future. Charges to rate payers have increased
dramatically over the past 30 years. Total investment to date for infrastructure is between $2
billion and $2.5 billion. ln the future, costs will increase further. Poor management can result
in public health problems and surface and groundwater contamination. These costs are hard to
quantiry.
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Public sewers will be extenM to serve gro\ /th in urban areas. Existing on-site systems may
remain in those areas, but if densities increase then they will need to be replaced with sewers.
On-site systems in rural areas serve valuable functions, such as aquifer recharge. However, they
can cause pollution problems in areas with unprotected aquifers or if poorly installed or
maintained.

King County is close to adopting the following policies for on-site systems:

I Septic systems are considered to be permanent in rural areas and on natural
resource lands.

r CommuniV systems may be allowed when they are needed to solve health
poblems in rural areas and when they are managed and accompanied by density
limits.

r Failint systems in rural areas and on natural resource lands can be replaced with
public systems only if health problems exist.

ln urban areas, decisions on the types of $lstems allowed will be made by local jurisdictions.
Sewers are usually required if they are within a certain proximity to development.

METRO is reguired to accept all the sewage that member jurisdiaions generate. However,
expansion of the system will be increasingly difficult and METRO is interested in working
collaboratively throughout the jurisdiction to find creative ways to protect water resource quality
and quantity. lmportant considerations are watershed manatement, fish and wildlife habitat
protection, and wastewater reuse.

Craig Cogger, Washington State Univercity

A properly functioning on-site system effectively reduces bacteriE biochenrical oxyten demand,
and phosphorus, but produces nitrates. The problem is horv to limit the effects of nitrate
leaching. Estimates of nitrate removal by different types of septic systems are limited, and are
based on uncertain data. The impacts of nitrate discharges on human and environmental health
may not be seen until a community is fully developed, when it is too late.

Short-term actions should leave room for long-term solutions. While one house per five acres
may be an acceptable density for rural areas, it is unsuitable for urban areas and conflicts with
groMh management planning. We need to consider the cumulative impacts of development on
the environment. ln the long run, we need to find ways for on-site systems to limit nitrate
discharges. The following are possible ways to deal with the problem of nitrate contamination:

r Estimate nitrogen loss from current systems and evaluate the benefits of converting
to more efficient systems.

r Develop models to estimate *re effects of dilution in groundwater. This has
yielded limited success so far.

! Base lot sizes, in par! on the potential for landscapes to remove nitrates.

r Encoura8e the development, approval, and use of denitrification systems.
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r Explore the use of systems that have increased seasonal plant uptake, such as
shallow irrigation s)6tems.

I Build dilution and denitrification goals and policies into landuse planning, such
as clustering systems and using greenbelts for dilution.
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