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EPA’s MOU Partnership

Improving Communication, Cooperation, 
and Coordination in Decentralized 

Wastewater Management
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Welcome to the MOU Partners!
• EPA supports wastewater management 

strategies that minimize public health and 
environmental risks, and decrease costs

• The MOU group
provides a venue
for promoting 
professionalism
and consistency 

First MOU Signing Ceremony, January 2004
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Purpose of the Webinar

• Introduce new MOU
Partners to EPA’s 
Decentralized Wastewater 
Management Program

• Provide orientation on 
individual/cluster system 
technologies and 
management options
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EPA’s Decentralized WW Program

• Promotes better management for 
individual and small cluster systems
– Includes planning, design, installation, 

operation, maintenance, enforcement, record-
keeping, personnel training, etc.

• Promotes equitable consideration of 
centralized and decentralized options
– Option selected should be based on 

environmental risk, cost, other parameters
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Original Original MOUMOU PartnersPartners
•• Consortium of Institutes for Decentralized Treatment (Consortium of Institutes for Decentralized Treatment (CIDWTCIDWT))

–– Bruce Bruce LesikarLesikar, Board Member, Board Member
•• National Environmental Services Center [(National Environmental Services Center [(NESCNESC) National Small ) National Small 

Flows Clearinghouse)]Flows Clearinghouse)]
–– Dr. Gerald Dr. Gerald IwanIwan, Director, Director

•• National Environmental Health Association (National Environmental Health Association (NEHANEHA))
–– Dr. Welford C. Roberts, PresidentDr. Welford C. Roberts, President--ElectElect

•• National Association of Towns and Townships (National Association of Towns and Townships (NATaTNATaT))
–– Keith Hite, President Keith Hite, President –– sending representativesending representative

•• National Association of Wastewater Transporters (National Association of Wastewater Transporters (NAWTNAWT))
–– Tom Ferrero, Executive DirectorTom Ferrero, Executive Director

•• National Onsite Wastewater Recycling Association (National Onsite Wastewater Recycling Association (NOWRANOWRA))
–– Tom Groves, PresidentTom Groves, President

•• Rural Community Assistance Program (Rural Community Assistance Program (RCAPRCAP))
–– Robert Stewart, Executive DirectorRobert Stewart, Executive Director

•• Water Environment Federation (Water Environment Federation (WEFWEF))
–– Bill Bill BerteraBertera, Executive Director, Executive Director
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New PartnersNew Partners
•• Association of State Drinking Water Administrators Association of State Drinking Water Administrators 

((ASDWAASDWA) ) 
–– Jim Taft, Executive DirectorJim Taft, Executive Director

•• Association of State and Interstate Water Pollution Association of State and Interstate Water Pollution 
Control Administrators (Control Administrators (ASIWPCAASIWPCA))
–– Linda Linda EichmillerEichmiller, Executive Director, Executive Director

•• Association of State and Territorial Health Officials Association of State and Territorial Health Officials 
((ASTHOASTHO))
–– Paul Paul JarrisJarris, MD, Executive Director , MD, Executive Director –– sending representativesending representative

•• Ground Water Protection Council (Ground Water Protection Council (GWPCGWPC) ) 
–– Michael Michael PaquePaque, Executive Director, Executive Director

•• State Onsite Regulators Alliance (State Onsite Regulators Alliance (SORASORA) via ) via NESCNESC
–– Russell Martin, State of Maine Dept. of HealthRussell Martin, State of Maine Dept. of Health

•• Water Environment Research Foundation (Water Environment Research Foundation (WERFWERF))
–– Glen Reinhardt, Executive DirectorGlen Reinhardt, Executive Director
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Partner activity areas

• Communication and coordination
– Conference calls, email, events, conferences

• Training for service providers
– Installers, inspectors, other providers

• Collaboration on joint projects
– Research, meetings, outreach
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Signing CeremonySigning Ceremony

•• November 19, 2008 from 10:00November 19, 2008 from 10:00--11:30am 11:30am 
EST in EPA East, Room 1153EST in EPA East, Room 1153

Annual Meeting
Annual Annual MOUMOU Partner Meeting to follow the Partner Meeting to follow the 
signing ceremonysigning ceremony
November 19November 19th th from 1:00from 1:00--5:00pm and 5:00pm and 
Nov. 20Nov. 20thth 8:30am8:30am--12:30pm12:30pm
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Orientation on decentralized wastewater 
treatment technologies & management

• Wastewater pollutants 
and impacts

• Treatment 
technologies & options

• Management 
approaches

Presented by Barry Tonning, Tetra Tech
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Condition of U.S. surface waters
• Pollutant-impaired waters 

include* :
– 45% of assessed rivers and 

streams
– 47% of assessed lake acres
– 32% of assessed bay and 

estuarine square miles
• Polluted (nonpoint) runoff is 

mostly to blame
• Chief causes are nutrients, 

pathogens, and sediment

*National Water Quality Inventory, 2002 Reporting Cycle.  About
30% of U.S. waters were assessed by the states for this report.



Point source 
and runoff 
pollution 
come from 
lots of 
places...

6
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Wastewater pollutants of concern
• Pathogens – bacteria & viruses 

mainly; plus protozoa, worm eggs
• Nitrogen – causes algal growth in 

nitrogen-limited (mostly coastal) 
waters; nitrate can cause “blue 
baby” syndrome

• Phosphorus – causes algal 
growth in P-limited (mostly inland 
fresh) waters

• Others – pharmaceuticals, 
cleaners, solvents, & other toxics 
(most of which affect treatment 
processes)
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Sewage treatment
• What are the options?

– Individual onsite “septic” or advanced 
wastewater treatment systems

– Clustered systems 
with soil infiltration

– “Package” plants with
ditch/stream discharge

– Centralized plant with
lake/river/ocean discharge
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Centralized treatment plants

• Most discharge to rivers, lakes, streams, 
ocean, & need state/federal NPDES permit

• Centralized treatment can
result in better operator
attention and mgmt

• Good option for high-
density development

• Efficiencies related to 
economy-of-scale
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Decentralized soil-
discharging systems

• Individual systems
– Septic tank with gravity flow
– Tank with pressure dosing
– Advanced systems with dosing

• Clustered systems
– Each home has a tank
– Effluent collected via gravity or pumped
– Multiple options for treatment facility
– Dosed or gravity flow dispersal



16

Centralized plants – downsides 
• Some older plants

have CSOs or SSOs
• New regulations forcing

higher treatment levels
• Upgrades & expanded

collection systems costly:
~ $20 to $60K per home

• Unused capacity = poor use of public funds
• Local opposition to siting some new plants
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Decentralized treatment – downsides 
Septic system malfunction impacts
• 2800 TMDLs (43% of the 

total) in US EPA ATTAINS 
database mention septic 
systems

• 651 of these septic system 
TMDLs are in coastal states

• States list septic systems as 
a major source of 
groundwater contamination, a 
source of bacteria & nutrients, 
& source of impairment/ 
threats to surface waters
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States citing septic systems in TMDLS

• Ohio – 1235
• New Jersey – 244
• Illinois – 148
• Indiana – 117
• Kansas – 111
• Tennessee – 99
• Oklahoma – 72
• Alabama – 57
• New York – 50
• Michigan – 43
• Washington – 23 
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Overview of treatment processes
• Bacteria & other pathogens

– Biological death, predation, & 
decomposition outside host (i.e., in 
soil)

• Phosphorus
– Some retention in tank, soil 

adsorption
• Nitrogen

– Ammonia nitrified in treatment unit 
or soil; poor denitrification of nitrate 
w/o anaerobic step

• Suspended solids
– Settling out in tank & in treatment 

unit sludge; filtration by soil
• Other pollutants

– Aerobic soil environment helps 
degrade organics; treatment of other 
pollutants uncertain
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Septic tank & treatment processes:

Retains fats, oils, grease, & settleable solids, with 
some anaerobic decomposition
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Effluent movement through soil
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Water movement & treatment 
processes in the soil
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Effluent plume will move through 
soil based on soil properties, 
groundwater depth and gradient, 
and flow rate from treatment system
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Soil 
properties:

Most important 
treatment system 
component for 
soil-discharging 
systems!
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Soil structure categories
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Treatment in the soil
Biomat

Soil Particles

Water

Aerated pore spaces

• Unsaturated 
soil maintains 
oxygen transfer
needed for organic 
decomposition

• Also maintains 
effluent flow rate
through the soil, for 
maximum soil 
contact
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Pathogen treatment in soil

Flow through soil Attached to particles
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Stuck!!

Attacked!! Wiped out!!
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Soil treatment of septic tank 
effluent at varying soil depths

Pollutant 
Parameter

Tank 
Effluent

Avg. after 24”
soil filtration

Avg. after 48”
soil filtration

BOD (mg/l) 93.5 <1 <1

N03-N (mg/l) 0.04 21.6 13.0 – 29.0

TP (mg/l) 8.6 0.4 0.18 – 1.8

F. Coli (log #) 4.57 No detect No detect

F. Strep (log #) 3.6 No detect No detect
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Soil properties to consider

• Depth – unsaturated soil depth
• Horizons – layers with similar properties
• Texture – sand/clay/silt mix (permeability)
• Structure – granular, angular, platy, etc.
• Color – indicates minerals, redox, etc.
• Consistence – cohesion / plasticity
• Restrictive horizons – penetration resistance
• Others – organic content, P adsorb potential, 

etc.
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Soil treatment design challenges
• Poorly drained or compacted soil
• High groundwater table
• Nitrate & 

phosphorus 
loading

• Steep slopes
• Large rocks
• Rapid flow
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Conventional drainfield trench 
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Gravelless wastewater infiltration options
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Beyond the “box & rocks” systems

• Package & site-built units provide additional 
treatment for septic tank effluent
– Usually requires tank for primary treatment
– Can discharge to soil or surface waters (with NPDES permit)

• Treatment processes include:
– Suspended growth biological treatment, followed by settling tank

& disinfection (if discharging to surface waters)
– Fixed film biological treatment,  followed by filtration & drip 

irrigation to soil
– Includes use of various media, such as sand, gravel, peat, 

textile, tire chips, etc.

• All treatment systems require professional 
management!
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High groundwater? Raise the 
infiltration area with a mound

Source: ASAE
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Mounds with other types of 
“media” instead of sand
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Effluent PumpingEffluent Pumping

Intermittent Sand FilterIntermittent Sand Filter Recirculating Sand FilterRecirculating Sand Filter

Textile FilterTextile Filter

Lots of technology options . . .
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Some other treatment approaches
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Treatment system effectiveness
Pollutant 
Parameter

Septic 
Tank 

Effluent

Aerobic 
Treatment 

Unit

Sand Filter 
Treatment

Foam or 
Textile 

Unit

Removal 
Rate: 3-5’

Soil

BOD (mg/l) 140-200 5-50 2-15 5-15 >90%

TN (mg/l) 40-100 25-60 10-50 30-60 10-20%

TP (mg/l) 5-15 4-10 <1-10 5-15 0-100%

Bacteria 106-108 103-104 101-103 101-103 >99.99%
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Source: University of Minnesota Extension

• Drip lines high in 
the soil profile 
enhance treatment

• Good for sites with 
high water tables

• Can be used on 
sloping sites with 
trees, etc.

Drip irrigation: new technology 
from the agricultural sector
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Drip Irrigation
• Disperses treated 

water (soil used 
only to polish)

• Spreads flow out 
over entire lateral 
field (pressure 
distribution)

• Spreads flow out 
over time (time 
dosed)
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Installing drip irrigation tubing for 
effluent dispersal into the soil
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Clustered treatment systems
• Existing development

– Can serve dense areas
with small lots

– Improves treatment levels
considerably

– Increases groundwater
recharge

• New development
– Advanced treatment for sites with poor soils, steep 

slopes, high groundwater
– Very friendly to smart growth & low-impact 

development
– Promotes clustering of homes & businesses, 

preservation of woodlands & open space
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Cluster system 
basic layout



Managing onsite/clustered systems
• Management for existing systems

– Assess surface & groundwater quality
– Assess treatment systems & related risks
– Find & fix problems

• New system mgmt
– Planning & design
– Construction 
– O&M

• System inventories
are needed!

20
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General management approach
• Management intensity is tied to risk

– Sensitivity of receiving water, local setting
– Complexity & density of treatment systems

• Public/private mgmt entity is necessary!
– Example: sanitation district
– Maintenance contracts
– Operating permits
– 3rd party operation/ownership

• Public agencies provide
regulatory oversight
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Key entities in system management

• Local health departments
– issue permits for small 

systems
– investigate complaints
– respond to public health 

threats

• Tribal environmental 
agencies
– ensure system operation
– investigate complaints
– ensure compliance
– monitor water quality
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Performance vs. prescriptive codes

• Prescriptive codes
– Include mandatory setbacks, 

standard system designs
– Infiltration area sizing varies 

according to site conditions

• Performance codes
– Establish effluent quality 

requirements
– Allow design flexibility in 

meeting requirements



US EPA resources at 
www.epa/gov/owm/septic

• Design guidance
• Management guidelines
• Case studies
• Technology fact sheets
• State and local examples
• Research, demonstration 

projects, and other tools

23
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Elements of a Comprehensive 
Management Program

• Public
Involvement

• Planning
• Performance 

Requirements
• Training &

Certification/
Licensing

• Site 
Evaluation

• Design
• Construction 

• O&M
• Residuals 

Management
• Inspections/

Monitoring
• Corrective 

Actions
• Record-

Keeping/
Reporting

• Financing
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Objectives of the Guidelines

• Facilitate improved  management of 
onsite/cluster systems 

• Institutionalize the management 
concept at the state and local levels

• Promote consistent management 
approaches

• Establish benchmarks for minimum 
levels of management appropriate for 
the management goals

• Provide flexibility to customize and 
upgrade the management program

• Include both surface and ground 
water discharges
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Management models: highlights
• Program Model 1:  Homeowner Awareness

– Prescriptive system designs
– Proactive maintenance encouraged through education and 

reminders 
• Program Model 2:  Maintenance Contracts

– Enhanced treatment on traditional sites
– Required maintenance contracts between owner and operator

• Program Model 3:  Operating Permits
– Entry to performance-based programs (operating permits)
– Compliance based on performance rather than technology or 

design
• Program Models 4 & 5:  RME O&M or Ownership

– Responsibilities given to responsible management entity (4-third 
party O&M; 5-third party ownership)

– Watershed-wide planning
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How Can the Management 
Guidelines be Used?

• To evaluate and improve existing programs
• To determine appropriate management 

structures that will provide the necessary 
powers for effective implementation

• To develop codes and ordinances
• To learn about a variety of programs already 

implemented in other areas of the country
• To explore tools that can be helpful in 

providing services and their administration
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EPA Management Handbook

24
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The Good
• Onsite & decentralized systems are not a big problem 

in most places
– Agriculture, “big pipe” treatment systems, construction/development, 

urban runoff, & etc. are more significant
– Notable exceptions exist, with high public attention & interest in 

solutions

• Decentralized wastewater treatment technologies are 
dependable & performing well, for the most part
– Greater acceptance of new technologies in more places

• New focus on perpetual management can address 
poor public perceptions and improve acceptance
– Management is also creating new business opportunities

• Combined sewer overflow and sanitary sewer overflow 
problems increase interest in decentralized 
approaches
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The Bad
• Approvals for new technologies still 

difficult in some jurisdictions
• Wastewater codes being used as 

de facto zoning in many locales
• System selection/design driven by 

site – rather than watershed –
considerations

• Integration of wastewater and 
stormwater planning is moving very 
slowly

• More technical expertise is needed 
in local regulatory and planning 
agencies
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The problems with a piecemeal 
approach to water resource mgmt. 

• Polluted runoff is the 
biggest problem

• Wastewater and 
stormwater are integrated

• Both are tied to 
development patterns

• Both could benefit from 
better planning
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The problems with large-lot zoning

• Goal is to spread out & thereby reduce 
wastewater nitrate & phosphorus impacts

• But property owners 
turn into “yard farmers”

• Stream vegetation, 
woodlands, natural 
areas disappear

• Sprawl is the result
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Conserving natural areas

• Conservation of 
drainages, trees & 
vegetation

• Land use planning
• Watershed 

planning 
• Habitat 

conservation plans 
• Stream & wetland 

buffers 
Typical 

Subdivision

Conservation
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Advantages of decentralized 
(distributed) treatment

• Extent of sewers limited
• Multiple, small discharges 

for enhanced assimilation
• Conserves water within 

watershed through 
groundwater recharge

• Avoids large mass loadings 
at outfalls

• Risks from malfunctions 
small and easier to manage

• Can match implementation 
with capacity needs



73



74

Integrated wastewater/stormwater 
management & low-impact development

• Conservation of 
natural drainage 
system, trees & 
vegetation

• Clustered 
wastewater 
treatment

• Open space / 
greenways 
provide for 
wastewater & 
stormwater 
dispersal

Typical 
Subdivision

Conservation
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Our rules and practices should add value!
This? Or this?

Illustrations from “A Creative Combination:  Merging Alternative Wastewater Treatment with Smart Growth” by 
Joubert, Loomis, Dow, Gold, Brennan, Jobin, & Flinker, Published by University of Rhode Island, 2005



Rocky Mountain 
Institute 
Cost/Benefit 
Analysis of 
Centralized and 
Decentralized 
Wastewater 
Options

www.rmi.org
13
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Thank You!
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