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SUMMARY FOR GUIDANCE
DOCUMENT USERS
Septic systems control nutrients, bacteria, and pollutants from entering surrounding waters, but a
malfunctioning septic system can pose a risk to local water quality.

Properly functioning septic systems prevent nutrients,
bacteria, and other pollutants from impairing lakes,
streams, and coastal waters. However, malfunctioning
septic systems can pollute local waters and be difficult to
locate and fix.

Pollution sources from the land can flow
into surrounding rivers and estuaries,
causing water quality problems.

This document’s intended audience is any municipality
that is concerned about high levels of fecal indicator
bacteria—E. coli, fecal coliform, or enterococci—in their
valuable recreational or fishing waters. Those waters
may be lakes, streams, beaches, coastal waters, and/or
shellfishing grounds.
The Septic System Vulnerability Assessment presented
here can provide a comprehensive, data-based view
of the risk of pollution from septic systems in a town or
watershed. A completed assessment helps focus municipal
pollution prevention efforts on areas which are most likely
to provide results. It also helps in making well-informed
policy decisions, educating homeowners, and ultimately
improving water quality.

Septic systems are designed to remove
pollutants from wastewater, but can
malfunction or fail.

This guidance document:
»

Introduces the threat of failing septic systems to
the environment.

»

Presents a septic system vulnerability assessment
as a way to identify potential risk.

»

Provides resources for communities to take the
next steps towards protecting and restoring water
quality.

FB Environmental Associates

This guidance document presents a
septic system vulnerability assessment
to help communities identify potential
risk and take steps towards protecting
water quality.
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WATER QUALITY AND SEPTIC
SYSTEMS
An introduction to the threat of failing septic systems to the environment, water quality, and to coastal
communities.

APPLICABILITY
The septic system vulnerability assessment presented here can help protect lake, stream, and coastal waters from pollution
coming from malfunctioning onsite wastewater treatment systems, or septic systems. The assessment is not intended for
areas served entirely by public sewer, but can apply to areas with a mix of septic systems and public sewer.

WASTEWATER POLLUTION OVERVIEW
A common pollutant of concern from septic systems to surface waters tends to
be fecal indicator bacteria (FIB): E. coli, fecal coliform, and enterococci. When
these bacteria are present in high levels, they indicate that untreated wastewater
potentially containing a wide variety of pathogens (bacteria, viruses, protozoa,
etc.) is likely polluting the water. This pollution may have caused closings or
posted warnings on swimming beaches, closed or restricted shellfish harvesting,
or otherwise limited the use of a valuable water resource.
When designed, installed, operated, and maintained correctly, septic systems
essentially eliminate harmful bacteria, viruses, and other pathogens from the
treated wastewater. They also rapidly remove (or stop) phosphorus, which is a
serious threat to lakes and other freshwater resources. Nitrogen, considered a
major pollutant to saltwater, is removed more slowly, provided the wastewater
moves a sufficient distance through adequate soils and/or groundwater. There
are many other potential pollutants in wastewater, such as pharmaceuticals,
toxic chemicals like paint or harsh cleaning products, microplastics from laundry,
PFAS, salt, and more. These additional pollutants are typically more of a concern
when they concentrate in public sewer plants. The science is still evolving on
some of these pollutants, but in general, a malfunctioning septic system which is
releasing fecal indicator bacteria to surface waters is probably at risk of releasing
other pollutants, too.
Some levels of fecal bacteria are considered normal within the environment,
presumably from wildlife. Fecal bacteria can also enter waterways from pet
waste and agricultural activities transported by stormwater runoff. However,
very high levels of fecal indicator bacteria are a major concern for human health
because they suggest untreated wastewater is present, which can contain many
disease-causing organisms (pathogens). If the source is a failing septic system,
the problem may be intermittent or persistent, depending on the exact type of
failure.
FB Environmental Associates
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DISCOVERING AND MEASURING WASTEWATER POLLUTION
Elevated fecal indicator bacteria in surface waters can be discovered in several ways. The Maine Department of Marine
Resources (and similar departments in other states, such as the New Hampshire Department of Environmental Services)
regularly monitors fecal bacteria levels and is in charge of issuing closures to shellfishing areas. Shellfish prohibited fishing
areas, conditional closures, flood closures, and restricted areas tend to reflect data showing high fecal bacteria levels.
Persistent shellfishing area closures as a result of fecal contamination can have serious impacts on the local economy and
the livelihood of fishermen and women.
The Maine Healthy Beaches Program and New Hampshire Department of Environmental Services Public Beach Inspection
Program, like similar beach monitoring programs in other states, sample for enterococci at coastal beaches to protect
public health. When enterococci levels exceed the safety limit (and other program standards) advisories are issued to inform
the public of potentially dangerous water quality conditions. The advisories can come in the form of warnings (informing
swimmers that rainstorms increase pollution and likelihood of unhealthy swimming conditions) or beach closures
(preventing water activities until sampling demonstrates healthy conditions). Beach closures or frequent advisories can cost
communities tourism revenue, reduced recreational activities for residents, and create public health concerns.
In addition, organizations such as the Lake Stewards of Maine, the Volunteer River Monitoring Program and individual lake
associations acquire water quality data that can be used to track and assess water pollution. A waterbody may also be listed
by the state (Maine DEP, NH DES) as impaired for recreational uses due to fecal indicator bacteria, and the relevant state
agency can be contacted for more information or data on the listed impairment. Fecal contamination impacts other water
related resources, such as aquaculture.
See “Understanding Water Quality” on the following page.

SEPTIC SYSTEMS OVERVIEW
All homes and most businesses are required to have wastewater treatment of some kind for public health and to protect the
environment from pollution. In rural areas where public sewer is not available, and the pattern of development is too spread
out to make installing public sewer cost efficient, septic systems tend to predominate.
Septic systems are wastewater treatment systems that are privately owned and operated, serve a single building or small
group of buildings, and discharge treated wastewater back into the environment through the soils on the property. This
document uses the term septic system to describe a variety of system types, including traditional septic tank and gravel
disposal field systems, tank and gravel-less or tunnel disposal fields, advanced treatment systems involving aeration, and
many others.
See “Understanding Septic Systems” on the following page.
Economic Benefit
On-site
systems
allow
for
wastewater treatment in rural areas
without access to sewer, preventing
infrastructure and energy-related
costs for communities.

Environmental Benefit

Public Health Benefit

On-site treatment systems use
natural processes in the soil via
the drain field to filter pollutants;
this also replenishes groundwater
sources and aquifers.

Septic systems treat household
wastewater and thereby reduce
the risk of human exposure to
bacteria, associated pathogens,
and disease transmission.

FB Environmental Associates
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UNDERSTANDING WATER QUALITY
Water Quality Basics

Eff ects on Aquatic Life and
Public Health

Eff ects on Shellfishing

Eff ects on the Economy

The term water quality
is used to describe the
overall condition of any
water source (ocean, lake,
river, or even drinking
water). This general term
often encompasses several
physical, chemical, and
biological characteristics.

High quality water is essential for
organism health and public health.
In Maine, it is recommended that
water utilized by organisms have a
certain amount of dissolved oxygen,
stay below a certain temperature,
and do not exceed certain other
chemical parameters. High quality
water is also important to human
health and pristine waters provide
the opportunity for recreation.

Shellfish growing areas must meet
certain water quality standards in
order to be utilized for harvesting.
Specifically, water is monitored for
fecal coliform bacteria, which is an
indicator of the presence of fecal
material in water. If bacteria levels
exceed those set by the state, then
the shellfishing area must close.
Specific rules determining closure
times and circumstances vary by
region.

Shellfishing area closures
have detrimental impacts
on the local economy.
Identifying persistent
sources of pollution is
important to harvesters
and also to those who are
reliant on healthy natural
resources for their own
recreational enjoyment or
for the economic impact to
the tourism industry.

Example

Example

Example

Example

The quality of our water
resources is impacted by
air and water temperature,
the level of nutrients that
enter the waterway, and the
amount of pollution that
runs off the land into the
water.

In Maine, the Maine Healthy Beaches
program routinely tests water
quality for the presence of bacteria
at popular recreational places. When
bacteria levels are too high, the
local municipality can post warnings
or close beaches to recreational
activities such as swimming and
boating.

In the Medomak River, when
rainfall accumulates to one inch or
more in a 24-hour period, certain
areas of shellfishing are closed for
a minimum of nine days. These
conditional closures are because
pollution from the landscape are
washed into the water during high
rainfall events, contaminating the
resource.

The number of softshell
clam bed closures in the
Medomak River adversely
affects the number of pounds
harvested, in turn affecting
income for approximately
175 shellfish harvesters as
well as local dealers, seafood
markets, and restaurants.

© Melissa Smith
FB Environmental Associates
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UNDERSTANDING SEPTIC SYSTEMS
Common signs of a malfunctioning
septic system:
»

A strong odor near the septic
tank or drainfield

»

Exceptionally lush grass or other
vegetation near the drainfield

»

Pooling water around the
system or in the basement of a
home

»

Household drains backing up

Some types of malfunctions may be
entirely underground with no visible
sign of a problem at the homeowner's
property, for example, if the drainfield is
in contact with groundwater.

Wastewater (1) exits a home and enters a septic tank (2) which is buried underground. In the septic
tank, solids settle to the bottom where microorganisms break down the material and naturally separate
the wastewater. These solids need to be periodically pumped out. Lighter, partially decontaminated,
material floats to the top and is discharged to the drainfield (3). Phosphorus and bacterial treatment
happen in the unsaturated soil below the drainfield as the water filters through the soil (4). Nitrogen
more gradually denitrifies into N2 gas as the plume of water travels further through the soil. Other
contaminants in wastewater, such as salt, pharmaceuticals, PFAS, and microplastics may react
differently, but many are expected to be trapped or slowed by travel through unsaturated soil above the
water table. The water then flows to groundwater sources, (5) and eventually to nearby surface waters
such as lakes, rivers, or the ocean (6).

Any malfunctioning step in this process
results in the potential for untreated
wastewater, containing bacteria,
viruses, and high levels of nutrients, to
impact the natural environment and
water sources.
More information on septic maintenance
can be obtained from the United States
Environmental Protection Agency (US
EPA) Septic System Program or your
state's department of environmental
services.

Diagram © EPA; Photo © FB Environmental
FB Environmental Associates
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HOW A CONVENTIONAL SEPTIC SYSTEM WORKS
A conventional septic system consists of a building drain (the sewage wastepipe that exits the building), a septic tank,
a distribution box, a disposal field (also called leach field or drain field), and unsaturated soils (or infiltration media fill)
underlying the disposal field. The septic tank is where solids settle to the bottom; and fats, oils, and grease (scum layer)
rise to the top. A baffled drain system keeps the solids and scums in the septic tank, and allows only the liquid waste to exit
for further treatment. A septic tank must be pumped out periodically, because otherwise the solids and scum would overaccumulate, exit the tank, and clog the disposal field, requiring an expensive excavation and repair to the disposal field. The
distribution box sends the liquid waste evenly throughout the disposal field. The disposal field infiltrates the liquid waste
into the soil, well above the water table. The volume of soil below the disposal field and above the water table is where most
of the bacteria and other pathogens are removed. It is also where most of the phosphorus is retained. Nitrogen tends to be
removed gradually over longer distances (EPA 2002).

SEPTIC SYSTEM MALFUNCTIONS: SOMETIMES VISIBLE, SOMETIMES INVISIBLE
Any part of a septic system may be a source of malfunction1 or leak. Pipes, tanks, and distribution boxes can get damaged or
can become misaligned. More complex systems might rely on electric pumps which can fail. Some malfunctions are visible
to the homeowner, neighbors, or an inspector observing the area. There can be a sewer odor, unusually lush vegetation near
the disposal field, soggy ground or seeping wastewater, or sewage can back up in the house.
Other failure modes may be invisible from the home and ground surface, yet still cause pollution and elevated bacteria levels
in surface waters. One of the most challenging malfunction conditions to discover is a lack of separation distance between
the disposal field and the water table. Bacteria and other pathogens that enter the groundwater can travel long distances
with the groundwater to pollute lakes, streams, or bays (Viraraghavan 1978, McCoy and Hagedorn 1979). Under-treated
wastewater entering the groundwater is likely invisible at ground level, so that there is no sign of a problem to the homeowner
or surface-level inspector. Lack of unsaturated soils adequately separating the disposal field from the groundwater can occur
for many reasons, including:
»

The septic system was installed too low in the soil profile, too close to the groundwater

»

Seasonally high groundwater (usually in springtime), was underestimated at time of construction or has increased
due to a stormier climate

»

The septic system is too small for the number of people in the house or the pump-out schedule is not frequent
enough, sometimes a problem for vacation rentals or summer homes with many family members visiting

»

Excessive water use by the household has saturated the soils, which can occur due to leaky faucets or toilets, roof
gutters connected to the septic system, or simply excessive use

»

Flooding from heavy rains saturates the soils temporarily

»

Groundwater rise from climate change raises the groundwater table, most likely in low-lying coastal areas

»

The distribution box is out of alignment and no longer sends water uniformly through the disposal field, and all flow
is concentrating in one area

»

The septic tank has filled up, and solids from the tank have entered and clogged parts of the disposal field

»

Many other possible reasons.

It is not easy to detect inadequate separation distances between the disposal field and groundwater. One method is to install
monitoring wells near the septic system. Recent research in coastal Rhode Island that installed groundwater monitoring
wells around disposal fields found that half of the septic systems investigated were constantly malfunctioning due to high
groundwater. Many others showed failure for at least half of the time, and only 20% of septic systems had adequate separation
distance year-round (Cox, et al. 2020). One might hope this is an extreme case, but it represents one of the few studies that
document real-world conditions, and the results are concerning.
Some failures may be due to age. There are varying views on the expected service life of septic systems. In general, they range
1 The Maine subsurface wastewater disposal rules define a malfunction technically as "a system that is not operating or is not functioning properly,
based on the following indicators: ponding or outbreak of wastewater or septic tank effluent onto the surface of the ground; seepage of wastewater or
septic tank effluent into parts of buildings below ground; back-up of wastewater into the building being served that is not caused by a physical blockage
of the internal plumbing; and contamination of nearby water wells and waterbodies/courses." Here, we not referring specifically to the statutory
definition of a malfunction.

FB Environmental Associates
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from 15-25 years (Clayton 1973) to 40 years based on an extensive review of records in Maine (Dix and Hoxie, 2001). However,
the longevity of a system can vary widely based on the use and maintenance of the system - newer, well designed systems
and lightly used systems can last indefinitely. The Rhode Island study above, however, did not find a relationship between
malfunction and age, so a recent system is no guarantee against failure.

SEPTIC SYSTEMS REGULATION AND THE “ MAINTENANCE GAP”
Septic system site selection, design, and installation in Maine (and all New England states) are thoroughly regulated by
the state and are typically inspected by the municipality. Both the state and the municipality keep permits on file. In New
Hampshire, the state reviews applications, issue permits, and maintains records, and municipalities may impose additional
requirements. But in Maine, NH, and many other states and municipalities, once a system has been installed and approved,
there is typically no formal inspection or oversight. Most states require that malfunctioning system be fixed, but since there
is no inspection program in most areas, it is hit or miss whether a failing system will be discovered and repaired promptly.
Some very old septic systems may have been installed prior to modern design and inspection requirements and may even
predate the permitting system itself. In Maine, subsurface wastewater disposal rules were introduced in 1974, requiring
permits and site evaluators for the installation of systems. Other systems may have been installed well, but have never been
pumped out and maintained, or they’ve suffered damage over the years. In situations like these, systems may be releasing
untreated or under-treated wastewater into the environment for years, but unless there is a major above-ground problem,
there is no mechanism to discover the pollution and upgrade the system. This post-installation period can be considered a
missing link in protecting water quality from septic system malfunctions.
The septic system vulnerability assessment is a valuable tool to see how many systems in a watershed or town might be
affected by the missing link, and shows which areas are most environmentally sensitive to wastewater pollution. Some
municipalities have enacted periodic pump-out requirements in order fix this missing link, and the assessment helps
evaluate that option.

RESPONDING TO HIGH BACTERIA LEVELS
When a town or watershed finds high bacteria levels in its surface waters, the almost universal response is a desire to find
and stop the sources of pollution.
Identifying sources of elevated fecal indicator bacteria can be particularly challenging. The first step is usually more water
sampling in the watershed, carried out over one or more seasons. It is important to sample repeatedly, because bacteria
in the environment are highly variable, and the sources may be intermittent. The best measures of bacterial pollution are
medium to long term statistics (geometric means, 90th percentiles, etc.).
Sample stations are often established upstream and downstream of suspected pollution source areas. This approach, called
bracket testing, can narrow the geographic focus to certain tributaries, neighborhoods, or large facilities. In areas upstream
of high bacterial levels, neighborhoods may be scanned for obvious signs of septic system failures. Using environmental
DNA sampling, or "eDNA", a sampling technique that identifies mitochondrial DNA that is released from an organism in the
environment, can help narrow or identify possible fecal bacteria sources. Specific stream reaches with high bacteria levels
may be walked and visually inspected for unidentified pipe discharges or overland flows, which if found are tested for fecal
indicator bacteria. Some failing systems are found and corrected this way, but it often does not entirely resolve elevated
bacteria levels. A septic system vulnerability assessment, described in Chapter 2, is a logical next step to expanded water
sampling.

© FB Environmental
FB Environmental Associates
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SEPTIC SYSTEM
VULNERABILITY
ASSESSMENTS
An overview of the septic system vulnerability assessment as a way to identify potential risk.

WHAT IS A SEPTIC SYSTEM VULNERABILITY ASSESSMENT?
A septic system vulnerability assessment is an analysis tool to protect the water quality of streams, beaches, shellfish beds,
and other valuable surface waters from malfunctioning septic system pollution. The assessment begins with collecting
publicly available soil, wetland, flood zone, sea level rise, and other environmental data, plus data from septic system
permits. The next step organizes this information on a map to visualize where wastewater pollution is most likely, and where
it would do the most damage if it occurred. Then, based on that mapping analysis, municipal parcels are prioritized in a
database (spreadsheet) in order of wastewater pollution vulnerability.
The visualization map and prioritized database are data-based estimates. They require follow-up work such as septic system
inspections and continued water quality sampling to find and correct real-world pollution sources. The database can reveal
gaps in municipal records, such as missing septic designs, permits, or inspections for some properties. Sometimes, these
records can be found with additional research, and other times a field inspection by a licensed site evaluator is required to
know what type of septic system exists and whether it is working condition.
The septic system vulnerability assessment guides municipal officials and other stakeholders to focus pollution
prevention efforts on the highest priority areas first, and then systematically work through an entire town or watershed
in a data-driven order. It may require additional research, communication with landowners, and/or field inspections,
but that work will be highly focused and proceed in a logical order to provide the maximum benefit to water quality. The
spreadsheet also provides a document for recording progress. Finally, the vulnerability analysis provides a strong basis for
community education and potential municipal policy updates.
Appendix B provides in-depth steps to complete a standard septic system vulnerability assessment. More information on
each step of the assessment is below.

Environmental Risk Factors
Environmental risk factors refer to the sensitivity to septic failure
in various areas of the town. This portion of the risk assessment
uses environmental factors such as shallow groundwater, flooding,
proximity to wetland, and soils data, to prioritize how vulnerable the
environment is to a system malfunction. This typically comes in the
form of a septic system’s proximity to any of these resources. Higher
risk factors indicate a greater risk to health and safety if a septic system
should fail, because bacteria and algae-causing nutrients will have a
more direct route to swimming, shellfishing, or other valuable surface
waters. This analysis occurs in GIS (computer mapping) using publicly
available environmental data.

FB Environmental Associates
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Infrastructure Risk Factors
Beyond the environmental risk factors, certain infrastructure factors
carry a higher risk of septic system failure. These include design
suitability, installation quality, maintenance history, and age of system
(research has cited system lifespans range from 15 to 40 years). The best
proxy for these infrastructure issues is permit history. Buildings with
water supplies for which there is no wastewater system record (permit
or approval) on file with either the town or the state suggest that one or
more of these risk factors might be present. If a septic system is present,
but has no permits of any kind on file, it may pre-date modern design,
permitting, and inspection standards, or could have been installed
without permits and oversight.

Accounting for future risks: Surface Inundation, and Groundwater Rise
Some septic systems in coastal communities may fail due to sea level
rise, through either surface inundation or groundwater rise. Increased
extreme precipitation in Maine may also cause saturated soils and
flooding, similarly damaging septic systems and releasing wastewater
pollution.
In rising groundwater, there is a reduction in the volume of soil beneath
a leach field that is able to treat septic waste (Mihaly, 2018). Reduced
unsaturated treatment area beneath the disposal field can cause the
subsurface system’s treatment to be inadequate, leading to a malfunction
or failure of the system. In addition, surface water inundation or rising
groundwater levels can damage a septic system, causing permanent
malfunction that may not be visible from the surface. If the groundwater
surrounding a system is inundated for multiple days, the components of
a gravity-fed system that are buoyant (contain air) may be disrupted and
become misaligned. In addition, components may become clogged with
sediment (Cox et al., 2020).
To account for sea level rise, the Maine Geological Survey has identified
sea level rise scenarios which can be used to characterize vulnerability to systems due to surface inundation. Parcels within
the “moderate” sea level rise scenario at Highest Astronomical Tide (HAT) plus 3.9 feet by 2100 can be assigned an increased
risk of surface inundation from sea level rise.
Groundwater rise due to sea level rise is an evolving topic of scientific research, and there is considerable uncertainty
regarding exactly where and how much groundwater will rise. In general, low-lying areas within a few miles of the coast are
seen as likely to experience groundwater elevations increasing somewhat less than sea level.
Given this uncertainty, a straightforward approach is adopted in the septic system vulnerability assessment to account for
groundwater rise as a risk factor. Parcels that are less than one meter in elevation above the HAT + 3.9 feet sea level rise
scenario are considered at severe risk of inundation. Parcels that are within one to two and a half meters in elevation above
HAT + 3.9 feet sea level rise are considered at moderate risk of inundation. This elevation-based vulnerability assignment is
based on a study performed in Rhode Island by Cox et al. in 2020 considered lasting damage on systems based on temporary
storminess (i.e. flooding, and rising groundwater levels, even if temporarily). The study used a geospatial model to predict
storm impacts on septic systems on the coast, using field based observations to calibrate the model. Cox et al. found the
model performed best at categorizing the damage level of parcels when damage level was based on mean elevation of the
parcel, finding that systems within a mean elevation of less than 1-meter experienced severe damage, systems within 1-2.5
meter mean elevation experienced moderate damage, and systems greater than 2.5 meter elevation experienced ephemeral
damage. Given the variability in conditions along the coast of Maine, and within other New England states, using elevation
to assign vulnerability levels was the most straightforward approach to complete a septic system vulnerability assessment
FB Environmental Associates
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that accounts for sea level rise and associated rising groundwater levels and storminess.
The above risk factors are synthesized in the septic database and displayed geographically as a map of risk to the environment
if septic systems fail. They represent environments that would be highly impacted by a septic system failure, and parcels
whose permit records suggest may have septic systems at a higher risk of failing. The prioritized list of high-risk parcels can
be used to direct resources in an orderly and efficient manner to provide the greatest benefit to both public and watershed
health.

IS A SEPTIC RISK ASSESSMENT RIGHT FOR YOUR COMMUNITY?
Consider using a septic system vulnerability assessment if:
»

You have bacteria pollution in surface waters, or high nutrients (such as phosphorus and nitrogen), or other
pollutants causing algae blooms.

»

There are septic systems used by landowners in close proximity to the water (within approximately 500 feet).

»

You’ve found and corrected some failing septic systems, but bacteria numbers are still too high.

»

You are considering a more comprehensive municipal management of septic systems.

»

You want to get a handle on what areas of a watershed are most at risk of bacteria pollution.

If you are experiencing other pollution problems, such as from chemicals, oil spills, salt, or the area is serviced by sewer
instead of private septic systems, a septic system vulnerability assessment may not be the right path. Refer to the Appendix
for a more detailed decision tree for additional considerations.

USING THIS DOCUMENT

Investigating the root cause of resource closures.

Municipalities

Town planners

Identifying steps to build a database of septic system records (if not
already available).

Conservation Commissions

A reason to protect valuable natural resources.

Code Enforcement officers

A database of septic system records to reference.

General public

Information on pollution and the impact on water quality, natural
resources, and the economy.

Landowners

Information on the importance of proper septic system maintenance.

Conservation
Groups

Fishermen and women

Residents

Shellfish
Commissions

This document provides the following benefits to each stakeholder group listed:

Watershed Associations
Land Trusts

FB Environmental Associates

Information on pollution and the impact on water quality within a
service area.
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RESOURCES AND NEXT
STEPS
Resources communities can use in their next step towards protecting and restoring water quality.

WHAT CAN YOUR COMMUNITY DO ONCE RISK IS IDENTIFIED?
The septic system risk assessment identifies areas in a town or watershed that are estimated to be most at risk of septic
system malfunction and water pollution. To protect and improve water quality, follow-up action is needed. Below are
recommended next steps and resources.

Understanding Regulations
Homeowners can get assistance in the process of installing or updating their septic system by reaching out to their town’s
local plumping inspector. Although septic systems are privately owned, homeowners are required to have a licensed site
evaluator design the septic system. In Maine, the Subsurface Wastewater unit within the Department of Health and Human
Services regulates and oversees the administration of the septic system program, including licensing site evaluators who
design the septic system. Other New England states employ similar forms of approval for septic system design, often under
the state’s division of environmental services. During installation, the system is inspected by the Local Plumbing Inspector
who ensures that the system has been installed in accordance with subsurface rules.

Optional Municipal Regulations
Septic system maintenance ordinances (e.g., minimum pump-out intervals) can be implemented as a regulatory measure
by a town. Regular pump-outs and maintenance are important to prevent a system from malfunctioning or failing. Septic
system maintenance ordinances may have different requirements for more environmentally sensitive zones. For example,
pump-outs may be required every 3 years in the shoreland zone, and every 5 years elsewhere. Maintenance ordinances may
also be implemented in phases, so that more sensitive areas are required to comply in the first two years, and other systems
FB Environmental Associates
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are required subsequently.
In order to reduce the reporting burden on homeowners, and ensure orderly and efficient record-keeping at the town, septic
pumping companies may be required to submit a monthly report using a standardized form or format of every property they
have pumped out in the town. The town thus has only to enter data once per month, and information arrives in a uniform
format.

Outreach and Education
Increasing awareness and understanding of septic systems is an important preventative measure. Many homeowners want
to do the right thing to protect their local water quality. They also realize that timely and correct preventive maintenance
protects their investment in their septic system.
Engage with landowners on septic system maintenance. Consider mailing a septic system maintenance survey to gather
information on when and how often landowners perform septic system maintenance. Enclose educational materials.
Host “septic socials” in areas with a high density of septic systems. A septic social is a fun, casual event where a local
resident hosts a get-together for their friends and neighbors to learn about septic system maintenance. Septic socials should
be held in known “hotspot” areas of bacteria and in areas where there are many homes with septic systems. While a local
resident will provide the meeting space and the attendees, the town or consultants can provide the educational material.
Provide septic system maintenance information available at Town Hall, through local access TV, on the town’s website,
and through other established means of communication. Provide ample opportunities for residents to come across
accurate information on how to care for their septic systems and the local streams, lakes, beaches, and shellfish beds.

Maintenance
In order to maintain a septic system, it is important for most properties that the system is properly pumped-out every three
to five years, though this depends on how often the system is used and the size of the system. Seasonal properties that
do not get heavy use may require less frequent pump-outs, while rental properties that get heavy seasonal use may need
frequent pump-outs. Solids accumulate in the bottom of the tank and will interfere with proper functioning if not periodically
removed. Oils, fats, and grease may also accumulate at the top of the tank in some cases and should be removed before

SEPTIC SYSTEM MAINTENANCE
Do:
☑ Pump system every 3-5 years
☑ Inspect every year
☑ Evaluate system for replacement if it is older
than 20 years
☑ Use only non-toxic cleaners (e.g., bleach kills
microbes necessary for waste decomposition)
☑ Conserve water as much as possible
☑ Spread out laundry loads
☑ Plant downhill of the system
Don’t:
X

Dump oils, grease, or fats down drains

X

Use powdered detergents

X

Dump toxic materials down drains

X

Excessively use garbage disposal

X

Pave or plant over the leach field (lawn only)

FB Environmental Associates

they enter and clog the disposal field. Even though the pumpout process is not a full inspection, it does provide a chance
to open and observe the tank, and ensure that wastewater is
flowing through the system as expected.
Further steps to maintain a septic system for homeowners
include proper water conservation; not driving over the tank
or disposal field (unless it has been designed to withstand
vehicle weights); spreading out laundry loads over more than
one day; leaving the leach field as lawn with no woody plants
or paving over it; avoiding dumping oils, greases, and fats into
the septic system; avoiding powdered laundry detergents; not
dumping toxic materials down drains; and avoiding using a
garbage disposal. By following these maintenance guidelines,
this better protects landowners from the costs of replacing
septic systems and leach fields.
If landowners or towns have concerns about their septic
system or issues with maintenance, they may contact the
Maine Center for Disease Control and Prevention, Maine
Department of Health Engineering, Maine DHHS, or local
septic tank plumbing companies.
If a failing septic system is identified, help landowners provide
financial assistance. For new construction of a septic system,
there is generally one option, a conventional construction
loan. However, for replacement systems there are a variety of
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options, including home equity loans, refinancing, and
grant programs. See “funding opportunities” for more
information on grant opportunities.

Gathering More Information:
The septic system vulnerability assessment produces a
prioritized list of septic systems in a database. This list
is based on the publicly available data found during the
assessment, but it is a living document which should
be updated as more information is discovered after the
assessment.
Fill in the blanks among High Risk parcels. Among the
highest risk parcels are built lots with no septic permit
on file. The permit may simply have been misfiled or
lost, or the system may be very old and pre-date modern
design standards and/or record keeping. Attempting
to locate and estimate age of septic systems with no
permit on record should be a top priority. If high risk
parcels are identified as being unbuilt lots, they can be
removed from the high risk category.
Follow up with landowners with parcels identified
as moderately high risk parcels. Inform landowners
of the signs of malfunctioning septic systems. Inform
landowners of the importance of septic system
maintenance and pump-outs, both to preserve their
investment and to protect local water quality.
Implement a schedule for updating the septic and
sewer database regularly. Regularly updating the
database at least annually to add newly created
parcels or recent permits will allow the town to rapidly
and more thoroughly respond to future water quality
pollution.

FUNDING OPPORTUNITIES
»

Small Communities Grant Program – The Maine DEP Small
Community Grant Program provides grants to municipalities to
help replace malfunctioning septic systems that are polluting
a waterbody or causing a public nuisance. These grants are
income-based.

»

Community Action Program – CAP Agencies in Maine provide
loans to low-income families.

»

USDA Rural Development 504 Program – This program has
grants and loans available for home improvements such as
repair and maintenance of on-site systems for low-income
households.

»

US Department of Housing and Urban Development –
This program provides funds to states through community
development block grants which can fund rehabilitation of
residential structures and improvement of water and sewer
facilities.

»

Maine Department of Environmental Protection – Maine DEP
provides funds for watershed planning and implementation
projects that are intended to address water quality
impairment. Funding is not currently available for septic system
replacements, but may be used for education and outreach
efforts.

»

Clean Water State Revolving Fund – CWSRF funds through
states a wide range of water infrastructure projects, including
assistance for the construction, repair, or replacement of
decentralized wastewater treatment systems.

»

Cost Sharing – Local shellfish committees and conservation
associations may be able to provide cost sharing options for
septic system risk assessments and the following steps.

© FB Environmental
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APPENDIX A: DECISION TREE
IS A SEPTIC SYSTEM VULNERABILITY ASSESSMENT RIGHT FOR YOUR
COMMUNITY?
Is your local waterbody impaired, or are your shellfish flats experiencing closures, or do you have an important
water resource threatened by pollution?
What pollutant are you concerned about?
Unknown

Bacteria, high nutrients (such as
phosphorus or nitrogen), pollutants
causing algae blooms.

Chloride (salt), chemicals, oil
spills, or sedimentation.

Work with the Maine DEP, Maine
DMR, or a qualified consultant to
perform sampling

Are septic systems used by landowners
in close proximity to the water (within
approximately 500 feet)?

No - if the area is serviced
by sewer, contact the local
municipality or sewer district,
who may be able to inspect
sewer infrastructure, perform
smoke tests, etc.

Yes

Septic systems are not the
source of these pollutants.
Work with Maine DEP or
a qualified consultant to
identify sources of these
pollutants.

Is data available to conduct a septic system vulnerability assessment? This data
includes access to septic system permits through the Maine State database1 or
through the relevant municipality, access to soils data2 and hydrology data3.
Yes

No

Are staff and/or funds available to digitize relevant septic permits and conduct a
septic system risk assessment?
Yes

No

Do staff have GIS expertise or are there funds to hire a consultant with GIS
expertise?

Yes - Perform a full septic system vulnerability assessment
with spatial mapping. See Appendix B, Option 1.

Utilize other options to identify
and reduce risk of septic
system pollution, including
education and outreach.

No - Conduct a modified septic system vulnerability
assessment with a compilation and review of septic
permit data. See Appendix B, Option 2.

1 Maine Septic System Permit Search allows citizens to search for septic plans by town, address, or map-block-lot identifier.
2 Soils data is available for Geographic Information Systems (GIS) through the US Department of Agriculture - Natural Resource Conservation Service Web
Soil Survey.
3 Hydrology data includes surface water data available for GIS through the National Hydrography Dataset and flood data available through the Federal
Emergency Management Act.

FB Environmental Associates
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APPENDIX B: SEPTIC VULNERABILITY
ASSESSMENT STANDARD OPERATING
PROCEDURE
A septic system vulnerability assessment can be achieved through two avenues, option one and option two as described
below. If neither option one or two are possible, we recommend utilizing other options to identify and reduce the risk of
septic system pollution, such as education and outreach as described in Chapter 3: Resources and Next Steps. For more
assistance on the best approach for your community, we recommend utilizing the decision tree on page 8 of the guidance
document.
Option one is a full vulnerability assessment with spatial mapping and should be completed if:
»

The community has staff and/or funds available to conduct data entry from relevant septic permits to spreadsheet
and GIS formats; and

»

The staff has GIS expertise or can hire a consultant with GIS expertise.

Option two is a modified septic system vulnerability assessment and should be completed if:
»

The community has staff and/or funds available to digitize relevant septic permits, but does not have GIS expertise
or funds to hire a consultant with GIS expertise.

OPTION ONE: FULL SEPTIC SYSTEM VULNERABILITY ASSESSMENT
A full septic system vulnerability assessment following option one was performed as a case study for the Town of Waldoboro
and Lower Medomak River Watershed to accompany this document.

STEP 1: SEPTIC PERMIT DATABASE CREATION
1. Use GIS to select all parcels within the area of interest, which could include: parcels within a town or regional boundary,
parcels within a watershed or direct drainage of a water resource, parcels within a certain distance of surface waters,
etc.
2. Obtain septic permit information for each parcel through the Maine Septic System Permit Search or with assistance
from the relevant municipality’s paper permits, scanned copies, or an existing electronic source.
a. Within Maine Septic System Permit Search, records are named by either address, owner name, map-block-lot
number, or a combination. The map-block-lot number is generally available on newer records.
b. Use the Maine Parcel Viewer in tandem to confirm or identify parcel addresses and landowner. Clicking on a
parcel will bring up the owner’s name and address, which can then be used to search in the Maine Permit Search.
c. It is common for only about 20-50% of permits to be available via the Maine Septic Permit search, so utilizing the
relevant municipality’s records can also be extremely helpful.
3. At minimum, the following information from each septic system permit should be obtained:
a. Parcel ID (Map-Block-Lot)
b. Address
c. Year Installed
d. Year Permit Issued
e. Additional information that can be helpful in determining risk includes: if the parcel is within the Shoreland
Zone, if a variance was needed and what type, and additional notes such as whether the parcel is a vacant lot,
the most recent pump-out date, if known, maintenance notes, and any recorded violations.
4. Review the parcels without permits and determine if they are vacant or unbuilt lots, or lots with accessory structures
without plumbing or wastewater. This can be done through town records, or can be done coarsely using aerial imagery
on Google Maps or Google Earth.
FB Environmental Associates
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STEP 2: DETERMINING SEPTIC SYSTEM INFRASTRUCTURE RISK FACTORS
5. Two factors are used to approximate the risk of septic system failure: whether a permit can be found for the system;
and if found, the age of the permit. Septic permit date is used because it is available consistently across all septic
records and is the best proxy for certain infrastructure factors that influence the risk of septic system failing, including
design suitability, installation quality, maintenance history, and age of system.
a. Sources suggest the typical lifespan of a septic system ranges from 15 – 40 years, with a 30-year lifespan used in
this assessment for determining priority levels.
b. Buildings for which there is no wastewater system record (permit or approval) on file with either the town or
the State suggest that one or more of these risk factors is likely present. If a septic system is present, but has no
permit of any kind on file, it may pre-date the modern permitting and inspection procedures, or it could have
been installed without a permit or supervision.
6. Assign a priority level to all parcels based on the date of the septic system permit.
a. High priority parcels are those without a septic system permit on file (i.e., there is no clear record of septic
system approval), and parcels with unknown status (unknown if on private septic or other).
b. Moderately high priority parcels are those with a septic system permit that is more than 30 years old.
c. Moderate priority parcels are those with a septic system permit that is between 10-30 years old.
d. Low priority parcels are those with septic systems built within the last 10 years.
e. Non-priority parcels are vacant land and parcels only with non-dwelling buildings that lack plumbing (e.g.
storage shed).

STEP 3: ENVIRONMENTAL RISK FACTORS
7. Use GIS to compile publicly available environmental data for the study area, using the federal data sources listed
below for each environmental data factor. These environmental risk factors refer to the sensitivity to septic failure in
various areas of the study area. Higher risk factors indicate a greater risk to health and safety if a septic system should
malfunction because fecal contamination and excess nutrients will have a more direct route to nearby waterbodies
and swimming areas.
8. Collect the following data for the study area. Assign a risk factor score to each area of environmental risk as follows.
a. Wetlands: Using National Hydrography Dataset (NHD) data, all wetland areas receive a risk factor of one.
b. Within 100 ft. Stream Buffer: Using NHD data, all areas within 100 feet of a stream receive a risk factor of one.
c. Within Waterbodies Buffer: Using NHD data, all areas within 100 feet of a lake, pond, or estuary receive a risk
factor of one.
d. Flood Zones: Using FEMA flood zones data, all areas within the Special Flood Hazard Area (SFHA), or “base
flood” or “100-year flood” zones, (e.g., zones A, AE, AO, and VE) receive a risk factor of one. All areas within the 0.2
percent chance annual flood hazard are receive a risk factor of 0.5.
e. Soil Limitation Factors: Use soils data from the Natural Resources Conservation Service to determine a risk factor
for soils data within the study area. Use the sewage disposal report from NRCS. Each soil map unit consists of
one or more soil name(s) at a specified percentage. For each soil map unit, aggregate the limiting features rating
value by class for septic tank absorption fields of each soil name using a weighted average approach. Then add
up the aggregated soil limitation values across all rating classes for each soil map unit to represent the degree
of limitation within each soil map unit. The rating classes are described below:
i.

Filtering capacity: The saturated hydraulic conductivity of soil, known as Ksat, is an important physical
property that influences the capacity of the soil to retain and transport water. The soil horizon with
the maximum Ksat governs the leaching and seepage potential (or filtering capacity) of the soil. When
this rate is high, transmission of fluids through the soil is unimpeded, and leaching and seepage may
become an environmental, health, and performance concern.

ii. Flooding: Flooding has the potential saturate soils containing septic disposal fields and greatly extend
the transport of untreated waste, polluting surface waters. Flooding also limits building, recreational,
and sanitary facility use and management of these soils.
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i.

Ponding: Ponding is the condition where standing water is on the soil surface for a given period of time.
Soils that pond have restrictions that limit the installation and function of most land use applications.
Soil features considered are ponding duration and frequency.

ii. Depth to bedrock: The depth to bedrock restricts the construction, installation, and functioning of
septic tank absorption fields and other site applications. Shallow soils have limited adsorptive capacity
and biologically active zones through which waste materials can percolate. These soils may pose
environmental and health risks when used as filter fields.
iii. Slope: Absorption fields cannot be located too close to cuts or on steep slopes as there is a danger
that sewage can seep laterally out of the slope or cut before it has a chance to be fully treated. Septic
systems can also cause slope failures if located on unstable slopes.
iv. Depth to saturated zone: Soils with shallow depth to water table may become waterlogged during
periods of heavy precipitation and are slow to drain. These soils have the potential to contaminate
groundwater, which may create health and environmental hazards.
v.

Seepage: The soil's bottom layer Ksat (saturated hydraulic conductivity) governs the leaching and
seepage potential of the soil. When this rate is high, transmission of fluids through the soil and
underlying materials is unimpeded, and leaching and seepage may become an environmental, health,
and performance concern.

vi. Restricted permeability: The soil horizon with the minimum Ksat governs the rate of water movement
through the whole soil. When this rate is low, transmission of fluids into and through the soil is
impeded, and runoff, infiltration, and percolation of pollutants may result in environmental, health,
and performance concerns.
vii. Non-rated: For non-rated “rock outcrop” soil types, a risk score of five (which was the highest score
among all soil types) was manually assigned on the basis that rock outcrops are extremely unsuitable
for septic systems. For non-rated “urban land” soil types, the risk factor similar to surrounding rated
soils was chosen. Generally, the highest score was chosen if there were multiple surrounding soil units
(excluding waterbodies). The reason for choosing the highest of the scores is the proximity to properties
and people, which elevates risk of harm if there is a wastewater failure.
1. Sum the risk factors for each environmental or soil category and assign a weighted average value to each parcel within
the study area. The result is that each parcel has an associated environmental risk factor for potential septic system
failures.
2. Based on the environmental risk categories, the maximum environmental risk score is approximately 15. In reality, in
flatter coastal areas (prone to flooding), the maximum risk score is around 8, and in steeper coastal areas, the maximum
risk score is approximately 4. The scores and assessment are intended to guide a watershed-level or municipal-level
efforts towards where, if a failure occurs, there may be pollution to an important water resource.

STEP 4: ACCOUNT FOR SEA-LEVEL RISE AND GROUNDWATER INUNDATION
3. To account for the risk of sea-level rise, overlay the Maine Geological Survey (MGS) sea level rise scenario of highest
astronomical tide plus 3.9 feet sea level rise onto the parcels shapefile. Parcels intersecting with the SLR scenario
can be flagged with increased risk of surface inundation from sea level rise. Note that septic systems can be located
anywhere on parcels and therefore risk of inundation of the septic system itself will vary depending on its exact
location on the parcel. Also of note is that septic systems are placed subsurface, so HAT + 3.9 feet of SLR will inundate
land to the surface, however, septic system may be affected by saturated soils or rising groundwater before the surface
is inundated, with exact conditions depending on how far below the ground surface they are installed.
4. To account for groundwater rise (GWR) as a risk factor, use elevation contour data to identify parcels within 1 meter,
1-2.5 meters, and 2.5-3.5 meters increase in elevation above the HAT + 3.9 feet of sea level rise scenario. Parcels that
are within less than one meter increase in elevation from the HAT + 3.9 feet sea level rise scenario can be considered
parcels with systems at severe risk of inundation. Parcels that are within one to two and a half meters increase in
elevation of HAT + 3.9 feet sea level rise can be considered parcels with systems at moderate risk of inundation. If
2-foot contour data are available in the study area, alternative rules can be applied. Select the 2-foot contour elevation
that most closely matches the HAT+3.9 feet SLR scenario as the baseline inundation level. Then, select the next higher
4-foot contour (two contour lines above baseline) to mark the upper boundary of severe GWR risk. Select the contour
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corresponding to 8 feet above the baseline inundation for moderate GWR risk level. Parcels within a 2.5-3.5 meter
increase in elevation from the HAT + 3.9 feet sea level rise scenario (or 8-12 feet above baseline inundation level if
using 2-foot contours) can be considered parcels with systems at ephemeral risk during bad storms, defined as no
permanent damage with full return to normal function after the storm passes, and they may be optionally included
or excluded from the risk analysis. These levels are based on septic system damage observed in coastal Rhode Island
after superstorm Sandy and related modeling .

STEP 5: ANALYSIS OF RISK FACTORS
5. Septic system vulnerability by infrastructure risk, environmental risk, and sea-level rise and groundwater inundation
risk can be assessed as three separate categories. Spatial mapping can be used to identify trends or problem areas to
follow up on.
6. Environmental and infrastructure risk factors can also be combined and displayed on one map that shows overall
priority levels for parcels. Using GIS, the product of environmental and infrastructure risk scores are calculated to create
an overall risk factor, and then an area-weighted average of these scores is applied to each parcel. A high weighting
value reflects a higher risk of septic failure due to infrastructure factors, which is then prioritized from high to low risk
environmental score. Thus, the highest priority properties are those with no septic permits on file, located in an area
where a septic failure would quickly reach surface waters.

OPTION TWO: MODIFIED SEPTIC SYSTEM VULNERABILITY ASSESSMENT
A modified septic system vulnerability assessment allows a community that is concerned about septic system pollution to
their water resources to identify vulnerable septic systems, but does not use GIS software. Instead, several online mapping
resources can be used to identify and environmental factors.

STEP 1: SEPTIC PERMIT DATABASE CREATION
1. Identify which parcels are within the study area of interest using the Maine Parcel viewer and the relevant municipality’s
tax maps. For example, the parcels of interest could include those within a certain distance of a waterbody, estuary, or
river, or those within the shoreland zone.
a. Parcels can be identified by map-block-lot number and address. Start a database of the parcel list in Microsoft
Excel or similar.
2. Obtain septic permit information for each parcel through the Maine Septic System Permit Search or with assistance
from the relevant municipality’s paper permits, scanned copies, or an existing electronic source.
a. Within Maine Septic System Permit Search, records are named by either address, owner name, map-block-lot
number, or a combination. The map-block-lot number is generally available on newer records.
b. Use the Maine Parcel Viewer in tandem to confirm or identify parcel addresses and landowner. Clicking on a
parcel will bring up the owner’s name and address, which can then be used to search in the Maine Permit Search.
c. It is common for only about 20-50% of permits to be available via the Maine Septic Permit search, so utilizing the
relevant municipality’s records can also be extremely helpful.
3. At minimum, the following information from each septic system permit should be obtained:
a. Parcel ID (Map-Block-Lot)
b. Address
c. Year Installed
d. Year Permit Issued
e. Additional information that can be helpful in determining risk includes: if the parcel is within the Shoreland
Zone, if a variance was needed and what type, and additional notes such as whether the parcel is a vacant lot,
the most recent pump-out date, if known, maintenance notes, and any recorded violations.
4. Review the parcels without permits and determine if they are vacant or unbuilt lots, or lots with accessory structures.
This can be done through town records, or can be done coarsely using aerial imagery on Google Maps or Google Earth.
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STEP 2: DETERMINING SEPTIC SYSTEM INFRASTRUCTURE RISK FACTORS
5. Two factors are used to approximate the risk of septic system failure: whether a permit can be found for the system;
and if found, the age of the permit. Septic permit date is used because it is available consistently across all septic
records and is the best proxy for certain infrastructure factors that influence the risk of septic system failing, including
design suitability, installation quality, maintenance history, and age of system.
a. Sources suggest the typical lifespan of a septic system ranges from 15 – 40 years, with a 30-year lifespan used in
this assessment for determining priority levels.
b. Buildings for which there is no wastewater system record (permit or approval) on file with either the town or
the State suggest that one or more of these risk factors is likely present. If a septic system is present, but has no
permit of any kind on file, it may pre-date the modern permitting and inspection procedures, or it could have
been installed without a permit or supervision.
6. Assign a priority level to all parcels based on the date of the septic system permit.
a. High priority parcels are those without a septic system permit on file (i.e., there is no clear record of septic
system approval), and parcels with unknown status (unknown if on private septic or other).
b. Moderately high priority parcels are those with a septic system permit that is more than 30 years old.
c. Moderate priority parcels are those with a septic system permit that is between 10-20 years old.
d. Low priority parcels are those with septic systems built within the last 10 years.
e. Non-priority parcels are vacant land and parcels only with non-dwelling buildings that lack plumbing (e.g.
storage shed).

STEP 3: ENVIRONMENTAL RISK FACTORS
7. Review available data to identify which parcels may be at higher risk of polluting a nearby water resource, should they
malfunction or fail. There are several online mapping tools that can be used to identify parcels and therefore septic
systems that may be more vulnerable. Please note identifying vulnerable parcels via this process should be viewed as
a high-level planning tool.
a. Surface Waters: Use the Maine Parcel viewer and the relevant municipality’s tax maps to identify which parcels
are adjacent to a water resource, such as a river, lake, stream, or estuary. For example, if pollutants in an estuary
are of concern, identify the parcels that have shoreline frontage on the estuary. Add a column to the existing
database and note which parcels are directly adjacent to a water resource.
b. Flood Zones: Use Federal Emergency Management Agency’s National Flood Hazard Layer viewer to identify
areas that are within the Special Flood Hazard Area (SFHA), or “base flood” or “100-year flood” zones, (e.g.,
zones A, AE, AO, and VE). Compare to parcel maps to identify parcels within the flood zone. Add a column to the
existing database and note which parcels are within the flood zone.

STEP 4: ACCOUNT FOR SEA-LEVEL RISE AND GROUNDWATER INUNDATION
8. To account for the risk of sea-level rise, use the Maine Geological Survey (MGS) Sea Level Rise/Storm Survey Viewer to
identify areas that are within the Highest Astronomical (HAT) plus 3.9 feet sea level rise scenario. Compare to parcel
maps to identify which parcels are within the sea level rise scenario. Add a column to the existing database to flag
parcels with increased risk of surface inundation to sea level rise. Note that septic systems can be located anywhere
on parcels and therefore risk of inundation of the septic system itself will vary depending on its exact location on
the parcel. Also of note is that septic systems are placed subsurface, so HAT + 3.9 feet of SLR will inundate land to
the surface, however, septic system may be affected by saturated soils or rising groundwater before the surface is
inundated, with exact conditions depending on how far below the ground surface they are installed.

STEP 5: ANALYSIS
9. The completed database serves as a modified septic system vulnerability assessment that can be used to identify
parcels that are at higher risk of failing due to infrastructure factors based on septic permit age, or parcels that are at
higher risk of polluting adjacent water resources, should they malfunction or fail.
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