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Drinking Water Academy

» The mission of the Drinking Water Academy (DWA) isto enhance the
capabilities of State, Tribal and EPA staff to implement Safe Drinking Water
Act (SDWA) requirements. Through classroom instruction, Web-based
training, and the availability of training modules and other information, the
DWA works to bring new personnel up to speed and enhance the skills of
current drinking water staff.

» The DWA provides training in SDWA'’s three magjor program aress:
0 Public water system supervision;
0 Underground injection control; and
0 Source water protection.

» The DWA provides an introductory course in each of these three aress, as
well as an introductory overview of SDWA. It also provides regulatory
training and technical training on specific topics such as sanitary surveys.

* This course builds on the introductory source water protection course. The
purpose of this course is to provide information on source water
contamination prevention measures to technical assistance providers who, in
turn, will assist local level water suppliers and communities who are
responsible for implementing such measures.
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Objectives

Define source water and explain its
importance

Describe potential threats to source water

» Discuss SDWA'’s major source water
protection programs

Define source water protection measures

 Thistraining will cover a number of topics. By the end of the session, you
should be able to:

0 Define source water and explain its importance;

0 Describe potential threats to source water;

0 Discuss SDWA'’s mgor source water protection programs; and
0 Define source water protection measures.
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Objectives

Discuss types of prevention measures
Describe measures for specific sources

» Discuss what individuals and
organizations can do to foster source
water protection

* |n addition, you should be able to:
Discuss types of prevention measures;
Describe measures for specific sources; and

Discuss what individuals and organizations can do to foster source
water protection.
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Introduction to
Source Water
Protection
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Definition and Importance
of Source Water Protection

Source water protection is defined as efforts
to protect drinking water sources
Surface water

Ground water

Why protect source water?
Public health protection
Economic benefits
Environmental benefits
Public confidence

» Whether a public water system relies on surface water, ground weter, or a
combination of the two, protection of awater system’s source is important.

o If source water becomes contaminated, threats to public health are
increased.

o0 In addition, expensive treatment or replacement or relocation of the
water supply may be required. Treatment or relocation costs are
passed on to every user served by the public water system and local
property values may be reduced.

0 Waterisalimited resource. If a source becomes contaminated, there
may not be another source available that can be devel oped.

* Protection of existing sources of water is a prudent way to protect public
health and keep treatment costs to a minimum.

 Existing Federal laws have tended to focus on specific sources, pollutants, or
land uses that may affect water quality, and have not addressed the need for
an integrated, multi-disciplinary approach to environmental management.
Historically, successes in controlling water pollution have been most
widespread in surface water through control of point sources and in ground
water by preventing contamination from hazardous waste sites.
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Benefits of Source
Water Protection

DRINKING
WATER
ACADEMY

Y

* "An Ounce of Prevention |s Worth a Pound of Cure."

» Many communities are implementing protection efforts to prevent
contamination of their drinking water supplies. These communities,
counties, and locally financed water districts have found that the less
polluted water is before it reaches the treatment plant, the less extensive and
expensive the efforts needed to safeguard the public's health.

* Studies have shown that the cost of dealing with contaminated ground water
supplies for the communities studied was, on average, 30 to 40 times more
(and up to 200 times greater) than preventing their contamination.

* Further, clean water and healthy ecosystems offer other unquantifiable
benefits, in terms of the quality of our lives.

* This section describes the benefits of preventing drinking water
contamination. It describes and compares the costs of contamination and the
benefits or costs-avoided due to preventive measures.
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Avoid Costs of
Contamination

Quantifiable costs — treatment and
remediation; finding and replacing water
supplies; public information campaigns;

regulatory compliance; loss of property
value and tax revenue

Less quantifiable costs — health costs; lost
productivity; lost economic development
opportunities; lost consumer confidence

* The benefits to communities of protecting their drinking water supplies might best be understood
by describing the costs of failing to protect them. These costs include those that are relatively easy
to capture in monetary or economic terms and those that are not. Easily quantifiable costs of
drinking water supply contamination include:

(0]

© O O O O

treatment and/or remediation,

finding and developing new supplies and/or providing emergency replacement water,
abandoning a drinking water supply due to contamination,

paying for consulting services and staff time,

litigating against responsible parties,

conducting public information campaigns when incidents arouse public and media interest in
source water pollution,

meeting the regulations of the Safe Drinking Water Act, such as the Disinfection Byproduct
and monitoring regquirements,

loss of property value or tax revenue, and

loss of revenue from boating or fishing when a lake or reservoir is used as a drinking water
supply.

» Costs that are not easily quantified include:

(0]
(0]

(0]

health related costs from exposure to contaminated water,

lost production of individuals and businesses, interruption of fire protection, loss of economic
devel opment opportunities, and

lack of community acceptance of treated drinking water.
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Contamination
Is Expensive

A community may
spend millions of
dollars responding

to contamination

* One basic truth is that dealing with contamination is expensive. Consider the
following communities’ experiences.

(0]

In Perryton, TX, carbon tetrachloride was detected in the ground
water supply. Remediation cost this small community an estimated
$250,000.

Pesticides and solventsin Mililani, HI’s ground water required the
system to build and operate a new treatment plant. The plant cost $2.5
million, and annual operation costs are $154,000.

Thetownsof Coeur d'Alene, ID and Atlanta, M| have experienced
contamination of their ground water supplies. Each had to replace its
water supply, at costs of approximately $500,000.

Solvents and Freon in the ground water serving M ontgomery County,
M D are requiring the county to install water lines and provide free
water to its customers. This has cost the County over $3 million, plus
$45,000 per year for 50 years.

Cryptosporidium in Milwaukee' s river water sickened hundreds of
people and required the city to upgrade its water system. The cost of
the system improvements, along with costs to the water utility, city,
and Health Department associated with the disease outbreak were $389
million.

* Preventing drinking water contamination can save communities similar
response costs.

1-10
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Saving Money
Through Prevention

Cost savings via
complying with
standards

Monitoring waivers

Water as a
commodity or raw
material -- quality
EUETES

* Prevention can save communities money in other ways.

» Communities with effective drinking water contamination prevention
programs may enjoy substantial savingsin the costs of complying with
SDWA or similar state regulations. For example, water purveyors that
minimize algae growth by implementing programs that prevent nutrients
from entering water supply reservoirs will likely minimize the cost for
treating the water to remove total organic carbon in compliance with the
Disinfection Byproducts Rule.

» Water suppliers with programsin place to prevent contamination of drinking
water also may be digible for waivers from some monitoring requirements,
thereby reducing monitoring costs. Such waivers have already saved
Massachusetts water systems approximately $22 million over the three-year
compliance cycle, while Texas water systems saved $49 million over two
and one- half years.

* In addition, water can be thought of asa commodity that water systems
sell and farmers use as a raw material. Once it becomes contaminated, it
loses value because it cannot be sold to customers, or it must be treated prior
to being sold or used. Uncontaminated water has value to the PWS,
determined by the price of water its customers are willing to pay.

1-11
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Other
Economic Benefits

Real estate values

IVSEISS
development

Tax revenues
Jobs

Recreation and
tourism revenue

* Preventing contamination of drinking water can also help to maintain real
estate values in areas served by protected water supplies. In regions affected
by water supply contamination, declinesin real estate values have been
clearly documented, such asin Cape Cod, Massachusetts.

* Protecting water supplies may also prevent the loss of existing or potential
tax revenues and jobs when businesses refuse to locate or remain near
places with known or suspected problems. For example, asurvey by the
Freshwater Foundation found that five Minnesota cities collectively lost over
$8 million in tax revenues because of real estate devaluation as aresult of
ground water pollution.

 Preventing contamination of a water supply that serves as a magjor scenic or
tourist attraction can safeguard local tourism and recreation revenues.
For example, the annual value of tourism and recreation in the Keuka Lake
watershed in upstate New Y ork was conservatively estimated at $15 million
in 1996. Keuka Lake provides drinking water for the villages of Penn Y an,
Hammondsport, Keuka Park, and Dresden.

“The integrity of atown's water reflects upon the integrity of the
companies within that town.”

Sam Rowse, President of Veryfine Products in Westford, MA,
on businesses’ preference for communities with protected water
supplies.

1-12
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Still More
Economic Benefits

BMPs are standard
operating procedures
that can reduce the
threats that activities at
homes, businesses,
agriculture, and industry
can pose to water
supplies

BMPs can increase the
aesthetic beauty and
value of residential and
commercial properties

Detention pond

» Some best management practices, such as aesthetically designed runoff controls
offer financial benefits in addition to their environmental benefits. When
designed and sited correctly and safely, artificial lakes or wetlands can increase
the value of surrounding property (and the tax revenue they generate).

» Developers often realize higher (and quicker) sales from homes adjacent to a wet
pond; walking paths and fitness equipment can add to the aesthetics of the area
and provide recreational uses, further increasing property values. In genera, the
proximity to water raises the value of a home, by up to 28 percent, according to a
1993 study conducted by the National Association of Home Builders.

» A few casesillustrate this point:

0 Inthe Sale Lake subdivision of Boulder, CO, lots surrounding a constructed
wetland drew a 30 percent price premium over those with no water view.

0 In the Hybernia community of Highland Park, IL, waterfront lots
surrounding a constructed detention pond/stream system draw a 10 percent
premium above those with no water view.

0 BMPscan increase renta values aswell. At the Lynne Lake Armsin St.
Petersburg, FL, apartments or townhouses facing detention ponds on the
property return rents of $15 to $35 more per month than those thet do not.
Similar trends are seen in rental fees for commercial property, such as office
gpace in Fairfax County, VA.

1-13



August 2002

Non-Monetary Benefits

* |n addition to the monetary benefits of preventing contaminationof drinking
water supplies, there are benefits that are difficult (or controversial) to assign
adollar value. While difficult to quantify monetarily, they have a direct link
to quality of life. Their importance may rival or exceed that of monetary
benefits. For example, protection of human health is the driving force
behind the Nation's water supply protection programs.

* Other quality of life benefits include safeguarding resources for future
generations, building confidence in the water supply, and maintaining
healthy ecosystems and opportunities for recreation.

1-14



Health Benefits

Reduce risk to human
health
illnesses and death

productivity and
wages

medical expenses

* Preventing contamination of drinking water supplies should result in reduced
risk to human health from both acute and chronic aillments. Overal, the U.S.
is doing a good job delivering safe drinking water to the public, but
challenges remain and may increase as new waterborne disease agents and
chemicals are found in water supplies. Although most people experience
only mild illnesses from waterborne microbes, pathogenic organisms such as
Cryptosporidium and some strains of E. coli can be transmitted to people
through drinking water and cause serious illness or even death.

* In addition to threats posed by microbial contaminants, other substances can
contaminate water supplies. Metals, volatile organic carbons, synthetic
organic chemicals, and pesticides can cause serious health problems for
persons exposed to them over long periods of time at levels exceeding
health-based drinking water standards. Potential health effects of long-term
exposure to these pollutants include cancer, birth defects, and organ, nervous
system, and blood damage.

» The hedlthrelated costs of contamination can include lost wages, hospital
and doctor bills, and in extreme cases, death.

August 2002

1-15



August 2002

Quality of Life Benefits

Safeguarding
resources for future
generations

Building confidence in
the water supply

Healthy ecosystems
and recreational
benefits

» Stewardship of water resources is an important goal for people in a
community who care about the fate of their children and grand children.
Protecting water suppliesfor future generations bringswith it a sense of
accomplishment and legacy, and generates an attitude of pride in the
community.

» Effective communities often exhibit a prevailing attitude of trust toward the
local government structure. If residents have a high level of confidencein
the ability and commitment of the people on whom they depend for clean
water, they are much more likely to be supportive of these departments on a
day-to-day basis, as well as at town or city council meetings when programs
and budgets are presented. This attitude is critical to continued successin
providing high quality water.

* By ensuring clean water resources, a community helps to support the
biological systems on which life depends. Plant and wildlife ecosystems
benefit from clean water as much as people do. In addition to providing
drinking water, clean water resources often enhance recreational activities,
such as swimming, fishing, and boating. These and other activities, in
addition to enhancing the quality of life for people who engage in them, may
provide enormous tourism or other economic benefits to local economies.

1-16
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The Costs of Prevention

Vary based on the prevention
measure(s) selected

Differ from community to community

» Of course, there are costs associated with preventing contamination of
drinking water supplies.

» The cost to an individual supplier or community greatly depends on the
types of preventive measuresit chooses to implement. Protective measures
can be relatively simple and inexpensive (such as public education
programs) to expensive (such as purchasing land or easements). Program
costs include staffing; program planning, development, and administration;
land or easement purchases; and structural management measures.

0 Constructed management devices such as wetlands and retention
basins, can cost approximately $100,000 for a 50-acre site, plusthe
value of the land they occupy.

0 Housekeeping measur es such as street sweeping cost public works
departments depending on the frequency at which they are performed.

» These costs may vary greatly from community to community and place to
place, and will depend on such factors as the value of real estatein a
particular area and the measures the community selects to protect its water
supplies.
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Comparing
Costs and Benefits

Responding to
contamination can
be as much as 200
times as costly as
prevention

» EPA studied the contamination and prevention costs to six small- and
medium-sized communities that experienced contamination of their ground
water supplies and subsequently developed awellhead protection program.

0 Costs of contamination included costs of remediation activities,
replacing water supplies, and providing water.

0 Prevention costs include basic program costs for delineating a
protection area, identifying potential sources of contamination,
developing an initial management plan, and planning for aternative
water supplies and other responsesin case of an emergency.

o0 Theratio of the benefits of avoiding contamination to the costs of the
wellhead programs ranged from 5 to 1 to 200 to 1.

1-18



August 2002

SWP Is Worth It

» Comparing the costs of contamination to the costs to prevention reveals that
prevention programs are generally well worth the cost and effort asan
effective “insurance” against contamination and its associated costs.

* |f you add the considerable quality of life benefits that are potentially
provided by a source water protection program, the program may prove to be
abargain.

1-19
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Contamination Pathways

i "-."**'f'

 Surface water is vulnerable to contamination from direct discharges, runoff and ground
water inflow. Chemical and microbiological contaminants (represented by the red
diamonds) may enter surface water through runoff, or through direct disposal into rivers or
streams; acid rain may affect surface water sources; and contaminated ground water may
interact with surface water and spread contamination. Surface water is vulnerable to both
chemical and microbiological contamination and in most cases requires treatment,
filtration and/or disinfectionbefore it is safe to drink. Runoff from surface areasin a
watershed, either near a drinking water supply intake or in upstream tributaries, may
contain contaminants, including human or animal wastes (represented by the yellow
circles). In addition, contaminated ground water may recharge streams or lakes spreading
the contamination to a surface water source.

» Ground water, which is protected by layers of soils and other subsurface materials,
sometimes does not require treatment prior to use. However, ground water can become
contaminated through infiltration from the surface, injection of contaminants through
improperly constructed or defective injection wells (including septic systems), or by
naturally occurring substances in the soil or rock through whichit flows. Depending on
the hydrogeol ogic setting, contaminants in ground water may migrate from the source and
pollute water supplies far away. The properties of the aquifer (i.e.,ground water within the
subsurface zone of saturation in sufficient quantities to support awell or spring) and
overlying soils affect contaminant movement. For example, highly permeable aquifers
conduct ground water flow quickly, allowing little time to detect a contamination plume
before it reaches a drinking water supply.

» Ground water under the direct influence of surface water (GWUDI) faces the same risks
as surface water and the same treatment should be used before using GWUDI as a source
of drinking water.

1-20
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What Health Effects Can
Contaminated Source Water
Cause?

Acute health effects

Chronic health effects

 There are two mgjor types of health effects—acute and chronic.

0 Acute health effectsare immediate (appearing within hours or days) effects
that may result from exposure to certain contaminants such as pathogens
(disease causing organisms) or nitrate that may be in drinking water.

— Pathogens are usually associated with gastrointestina illness and, in
extreme cases, degath, especially among immuno-compromised
individuas, such as AIDS patients.

— Nitrate in drinking water also poses an acute hedlth threat to infants.
High levels can interfere with the ability of an infant’s blood to carry
oxygen. This potentially fatal condition is called methemoglobinemia or
“blue baby syndrome.” Nitrates may aso indicate the possible presence
of other more serious residentia or agricultural contaminants such as
bacteria.

0 Chronic health effectsare the possible result of exposure over many years to
adrinking water contaminant, especially at levels above its maximum level
established by EPA. Chronic health effects include birth defects, cancer, and
other long-term health effects. Contaminants causing chronic health effects
are mostly chemical contaminants and include, among others, byproducts of
disinfection, lead and other metas, pesticides, and solvents. For example,
some disinfection byproducts are toxic and some are probably carcinogens.
Exposure to lead can impair the mental development of children. However,
there is usualy little risk from short-term exposure to these contaminants at
levels typically found in drinking water.

1-21
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What Contaminants Cause
Acute Health Effects?

Viruses (e.g., Norwalk virus) Parasites, protozoa or cysts

Bacteria (e.g., Shigella, Nitrate
E.Coli)

Parasite - Parasite - Warning Sign About
Giardia lamblia Cryptosporidium Dangers of Nitrate

st gquatr LEVILS EACLED PEDERAL
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watel parkary rik PREGNANT -.on_“
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* Pathogens, which can cause acute hedlth effects, are microorganisms that can cause disease in humans,
animals and plants. They may be bacteria, viruses, or parasitesand are found in sewage, in runoff from
animal farms or rural areas populated with domestic and/or wild animals, and in water used for
swimming. Fish and shellfish contaminated by pathogens, or the contaminated water itself, can cause
serious illnesses.

0 A virusisthe smallest form of microorganism capable of causing disease. A virus of fecal origin
is cdled an enterovirus and is infectious to humans by waterborne transmission. These viruses,
such as the Norwalk virus and a group of Norwalk-like viruses, are of special concern for
drinking water regulators. Many waterborne viruses can cause gastroenteritis, with symptoms
that include diarrhea, nausea, and/or stomach cramps. Gastroenteritis can be fatal for people with
compromised immune systems. The World Health Organization counts waterborne viruses as
second only to malariain lost work time and dollars in the global economy.

0 Bacteria are microscopic living organisms usually consisting of asingle cell. Waterborne
disease-causing bacteria include E. coli and Shigella.

0 Protozoa or parasitesare also single cell organisms. Examples include Giardia lamblia and
Cryptosporidium Giardia lamblia was only recognized as being a human pathogen capable of
causing waterborne disease outbreaks in the late 1970s. During the past 15 years, Giardia
lamblia has become recognized as one of the most common causes of waterborne diseasein
humans in the United States. The protozoa Cryptosporidium (often called “crypto”) is commonly
found in lakes and rivers and is highly resistant to disinfection used in chlorine. Cryptosporidium
has caused several large outbreaks of gastrointestinal illness.

o Nitrate in drinking water at levels above 10 ppm is a hedth risk for infants less than six months
old. High nitrate levelsin drinking water can cause blue baby syndrome. Nitrate levels may rise
quickly for short periods of time because of rainfall or agricultural activity.
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What Contaminants Cause
Chronic Health Effects?

Volatile organic chemicals (VOCSs)

Inorganic chemicals (I0Cs)

Synthetic organic chemicals (SOCSs)

« Contaminants that can cause chronic health effects include bypraducts of disinfection, lead and other
metals, pesticides, and solvents. Sources of these contaminants include:

o Commercial activitiessuch as automotive repair facilities, laundromats and dry cleaners,
airports, gas stations, photographic processors, and construction sites often use materias that are
toxic.

0 Industrial activities such as chemica manufacturing and storage, machine or metalworking
shops, and mining operations often use substances that can contaminate drinking water supplies.

0 Petroleum product storage in underground tanks is one of the greatest threats to ground water
quality.

0 Agricultural activitiessuch as use of pesticides, herbicides, and fertilizers applied to cropson
farmland may be highly toxic and can remain in soil and water for many months or years.
These same substances are used by millions of homeowners as well.

o Urban activities such as improper disposal or leaks of household hazardous wastes, can seep
into the ground or run into storm drains and contaminate ground water.

0 Other sourcesof water contamination include chemicals used for road de-icing and
maintenance, landfills, and surface impoundments.

« Volatile organic chemicals (VOCs) vaporize a relatively low temperatures. They include mostly
industrial and chemical solvents such as benzene and toluene. Benzene has the potential to cause
chromosome aberrations and cancer from alifetime exposure at levels above the maximum
contaminant level. Toluene has the potentia to cause pronounced nervous disorders such as spasms,
tremors, impairment of speech, hearing, vision, memory, and coordination; and liver and kidney
damage from alifetime exposure, especidly at levels above the MCL.

« Inorganic chemicals (I0Cs) include metals and minerals. Some of these have the potential to cause
chronic hedlth effects. For example, lead has the potential to cause stroke, kidney disease, and cancer
from alifetime exposure, especially at levels above the MCL.

* Synthetic organic chemicals (SOCs) are man-made and include pesticides such as atrazine and
alachlor. Atrazine has the potential to cause weight loss; cardiovascular damage; retinal and some
muscle degeneration; and cancer from a lifetime exposure at levels above the MCL. Alachlor can
cause eye, liver, kidney, or spleen problems; anemia; and an increased risk of cancer from life-time
exposure, especidly at levels above the MCL.
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SDWA's Major
Source Water
Protection

Programs
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Historical Basis -
Early State Approach

Multiple barrier approach used by
States since early 1900s included
source selection and protection

Sanitary surveys to check system from
source to tap

* In the 19th century, State public health agencies began to protect sources of
drinking water in response to widespread epidemics attributed to drinking
water contamination from pathogens. By the mid-1900s, State public health
departments were well-established regulatory agencies.

» The predominant philosophy in these State programs was a multiple barrier
approach to prevent or treat drinking water contamination. The first barrier
was selection and protection of an appropriate source. For surface sources,
this meant locating and constructing water intakes to ensure little or no
contamination from fecal bacteria. For ground water sources, this meant
constructing wells in appropriate locations, at appropriate depths, and with
approved construction methods (e.g., casing and grouting).

* Other barriers included treatment (selected to be appropriate to the quality of
the source water) and distribution (to promote full circulation and avoid
stagnant water conditions that might facilitate microbial contamination). The
integrity of distribution systems was periodically checked to awid any type of
cross-connection whereby untreated or contaminated water might enter the
system.

» One method to implement the multiple barrier approach was to corduct
routine sanitary surveys where State sanitarians or engineers inspected water
systems and checked all components of the system from source to tap.
Sanitary surveys identified problems and potential problems thereby
preventing contamination of water supplies.

1-25
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SDWA Source Water

Protection Programs
1974 SDWA

Sole Source Aquifer program

Underground Injection Control program

1986 SDWA Amendments: Wellhead
Protection program

1996 SDWA Amendments

Source Water Petition program

Source Water Assessment program

» The Federal government began a limited role in protecting drinking water with the creation of
the U.S. Public Health Service (PHS) in 1912 and the PHS' s subsequent regulation of drinking
water in interstate commerce (e.g., on interstate carriers). Prior to 1974, States were
responsible for protecting drinking water and ground and surface water sources.

» SDWA, first enacted in 1974, included provisions for a program to protect ground water
sources -- the Sole Source Aquifer program. This program prohibits Federal financial
assistance for projects that might contaminate an aquifer that has been designated by EPA as a
sole or principal source of drinking water for an area.

» The 1974 SDWA also included provisions for the Underground I njection Control (UIC)
program. This program protects Underground Sources of Drinking Water (USDWSs) from
contamination through injection wells.

* The 1986 SDWA Amendments established the Wellhead Protection (WHP) Program in
Section 1428. This non-regulatory program includes provisions to protect the surface ard
subsurface areas around public drinking water wells and offers communities a cost-effective
means of protecting vulnerable ground water supplies.

» The 1996 Amendments established the Source Water Assessment Progam (discussed later) and
the Source Water Petition Program.This program, authorized by SDWA Section 1454, is
voluntary for States, and is intended to support locally-driven efforts designed to address a
limited number of contaminants identified in the statute. See the State Source Water Protection
Programs Guidance (August 1997) at www.epa.gov/safewater/swp/swp.pdf for additional
information.

* Except for the UIC program, EPA’s ground water and source water programs are not
regulatory. There are no enforceable national ground water stardards. These programs
typically educate, facilitate, coordinate, and assist with protection of ground water. 1-26
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What Is the Sole Source
Aquifer Program?

Allen County Sole Source
Aquifer Boundaries

A sole source aquifer:

Supplies at least 50% of
drinking water

Is the only feasible
drinking water source that
exists
Any person may petition
EPA

70 designated sole
source aquifers

» The Sole Source Aquifer Protection Program is authorized by Section 1424
of the Safe Drinking Water Act of 1974. The program provides for EPA
review of proposed Federal financially-assisted projects, such as highway
improvements, wastewater treatment facilities, or agricultural projects that
can potentially contaminate a designated sole source aquifer.

» A sole source aquifer, or principal source aquifer:

0 Suppliesat least 50 percent of the drinking water consumed in the area

overlying the aguifer; and

0 Istheonly physicaly, legally, and economically feasible water source
for all those who depend on the aquifer for drinking water.

* Any person or organization may apply to designate an aquifer as a sole
source by submitting a petition to EPA. As of February 2000, there are 70

designated sole source aquifersin the U.S.
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Significance of the Sole
Source Aquifer Program

EPA reviews Federally-funded projects

Information from SSA designation can
help delineate SWPAs

SSAs can raise community awareness

SWAPs can help evaluate candidate
SSAs

* Proposed projects with Federd financia assistance that have the potentia to contaminate SSAs
are subject to EPA review by a ground water speciaist. This review may be coordinated with
National Environmental Policy Act (NEPA) reviews and with relevant Federal, State and local
agencies. Examples of projects that might be subject to review include highways, wastewater
treatment facilities, construction projects that involve storm water disposal, public water supply
wells and transmission lines, agricultural projects that involve the management of animal waste,
and projects funded through Community Development Block Grants. Project reviews can result
in:

0 EPA requirements for design improvements, ground water monitoring programs,
maintenance and educational activities that would not otherwise occur; or

o Direct technicd assistance, by identifying specific activities that may lead to ground water
contamination. In addition, technical assistance usudly involves site-specific coordination
of ground water protection activities anong State and local environmental and public health
protection agencies.

* The hydrogeologic and water usage information required by EPA during the process of
designating a sole source aquifer can help define source water protection areas and determine the
susceptibility of water supplies. Sole source aquifer project reviews can be a valuable source of
information on potential contaminant sources in source water protection aress.

* A sole source aquifer designation can aso increase community awareness on the use, value, and
vulnerability of aquifers and build support for implementing various ground water protection
efforts at the local level.

» Theinformation from source water assessments can be used to help evaluate whether an area
meets SSA designation criteria, and can provide useful information for project reviews, such as
the location of delineated source water protection areas, potentia or existing sources of
contamination, and loca variations in aquifer susceptibility.

» Some States have chosen to regulate activities in SSAs to provide additiona ground water
protection.

1-28



August 2002

What is the UIC Program and
Why is it Significant?

WATER TABLE

Underground Source of Drinking Water
<10,000 TDS

Brine - Salt Water (>10,000 TDS)

» The UIC program mission is to protect underground sources of drinking water from
contamination by regulating the construction and operation of injection wells.

* Injection is defined as subsurface emplacement of fluids through a bored, drilled, or driven
well or through a dug well where the depth of the dug well is greater than the largest surface
dimension; or a dug hole whose depth is greater than the largest surface dimension; or an
improved sinkhole; or a subsurface fluid distribution system.

* Protection of ground water from this potential source of contamination is significant since
there are estimated to be more than 600,000 injection wells in the U.S. that dispose of a
variety of wastes including hazardous waste. (Only asmall portion of injection wells inject
hazardous waste.)

* Underground sources of drinking water (USDWSs) are important sources of drinking water.
In order to understand the definition of a USDW, there are some basic concepts that must be
understood.

0 Water contains dissolved minerds, especialy sat. The sdinity of water is expressed
as Tota Dissolved Solids (TDS), measured as parts per million (ppm) or the
equivalent milligrams per liter (mg/L).

0 Water with between 0 and 500 mg/L TDS is considered to be suitabe for human
consumption. Water that has a higher sdinity than drinking water may be used for
many other purposes (e.g., agricultural and industrial uses). In addition, water
containing up to 10,000 mg/L TDS can potentially be treated to reduce TDS to
drinkable quality levels. Waters containing in excess of 10,000 mg/L TDS are called
brine, or smply salt water.

* Thus, Underground Sources of Drinking Water are aguifers (geologic formations where
water collectsin quantities sufficient to support awell or spring) with less than 10,000 mg/L
TDS.

* The graphic isasmplified picture of this. Whether there is alayer of fresh water with high
TDS water underneath depends on the location.

» EPA regulates underground injection control wells in order to protect USDWSs. 1-29
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* Injection wells may be used to purposefully inject fluid; they may also serve as a conduit
for fluids to drain or seep into the subsurface.

* Injection wells are used to put fluid into the subsurface versus drinking water wells which
are used to take water out of the subsurface.

* There are many types of injection wells. In order to regulate the universe of wells, EPA
established five classes of injection wells.

o0 Class| wellsare technologicaly sophisticated wells that inject large volumes of
hazardous or non hazardous wastes into deep, isolated rock formations.

Class |1 wellsinject fluids associated with oil and natural gas production.

Class |11 wellsinject super- hot steam, water, or other fluid into mineral formations,
which is then pumped to the surface and the minerals are extracted.

o0 ClassIV wellsinject hazardous or radioactive wastes into or above underground
sources of drinking water. These wells are banned. All existing Class IV wells were
approved under State and Federal cleanup programs, such as those under RCRA or
CERCLA.

0 ClassV wellsuse injection practices that are not included in the other classes. Class
V wells vary widely. Some are technologically advanced wastewater disposal systems
used by industry, and others are "low-tech" holes in the ground.
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What Is Wellhead
Protection?

Protection of ground water
sources

Authorized by SDWA Section
1428 of the 1986 Amendments

EPA-approved, State-designed
wellhead protection plans can
receive Federal funding to protect
ground water sources

Requirements for Federal
compliance

* Section 1428 of the 1986 SDWA Amendments created the Wellhead
Protection (WHP) Program, which offered communities a cost-effective
means of protecting vulnerable ground water supplies. This program does
not address surface water supplies.

» The 1986 Amendments required each State to submit a comprehensive State
wellhead protection plan to EPA within three years. EPA reviewed the State-
proposed wellhead protection programs; if a program was disapproved, the
State could not receive Federal funds to implement its program. Congress
believed that this enabled EPA to direct the use of scarce Federal dollarsin
the most effective way, while letting States continue to pursue their
preventative programs. Currently, 49 States and two Territories have EPA-
approved WHP programs.

* To establish wellhead protection programs, communities delineate
vulnerable areas and identify sources of contamination. Through regulatory
or nontregulatory controls, local officials and volunteers manage
contamination sources and protect their water supply, as well as plan for
contamination incidents or other water supply emergencies.
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WHP Significance -
Most CWSs Use Ground Water

% OF CWS

& Ground Water Systems
Surface Water Systems

» Wellhead protection efforts are significant because many water systems use
ground water as their primary source of drinking water.

» Of al community water systems (i.e., a public water system that serves at
least 15 service connections used by year-round residents or regularly serves
at least 25 year-round residents), just over 80 percent rely on ground water as
their primary source. Most of these systems are small systems. (Of
community water systems, 93 percent serve fewer than 10,000 people.)
Smaller water systems are more likely to choose ground water sources,
which usually require less trestment and usually involve smaller capital
expenditures.

* Although small systems relying on ground water are numerous, they serve
only asmall fraction of the population. For example, systems thet serve
3,300 people or fewer make up over 85 percent of CWSs nationwide, yet
serve less than 10 percent of the population.

» Wellhead protection efforts continue today and make up a significant part of
the source water protection program.
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Source Water
Assessment

Program
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What Is a Source
Water Assessment?

 Public Water System Supervision (PWSS) primacy States (i.e., States approved by EPA to administer a
State PWSS program in lieu of the Federa PWSS program) are required by the SDWA Amendments of
1996, Sections 1453 and 1428(b), to complete a source water assessment for each public water system.
These assessments can be done for each system or on an “area-wide” basis involving more than one PWS,

* A source water assessment provides important information for carrying out protection programs. In fact,
Congress intended source water assessments to serve as the basis of local source water protection
programs. This “know your resource and system susceptibility” part of protection involves identifying the
land that drains to the drinking water source and the most prominent potential contaminant risks
associated with it. To be considered complete, a source water assessment must include four components:

o Delinesation of the sourcewater protection area (SWPA), the portion of awatershed or ground
water area that may contribute water (and, therefore, pollutants) to the water supply.

0 Identification of al significant potential sources of drinking water contamination within the SWPA.
The resulting contamination source inventory must describe the sources (or categories of sources)
of contamination either by specific location or by area.

0 Determination of the water supply’s susceptibility to contamination from identified sources. The
susceptibility determination can be either an absolute measure of the potentia for contamination of
the PWS or arelative comparison between sources within the SWPA.

o Didtribution of the source water assessment results to the public. Assessments are not considered
completed until results are communicated to the public.

» Severd agencies within a State are likely to be involved in the effort to establish a plan to assess source
water protection areas. Usually, environmental protection agencies or health departments take the lead;
departments of agriculture or agricultural extension programs, and soil and water conservation boards may
aso beinvolved. States are aso encouraged to initiate interstate or international partnerships to protect
source water protection areas that cross borders.

* Local governments and water systems will be key partners in assessing source water and implementing
local SWP programs. Local partners can provide input on assessments and gather local support for SWP
management, especialy where regulatory controls will be implemented.
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Source Water Assessments
as the Basis of Protection

Provide important information

May be used to prioritize protection

activities

» Completed source water assessments provide important information
Typically, information collected during an assessment includes delineated
protection areas, locations of wells and intakes, inventories and locations of
potential contaminant sources, determinations of relative threats to drinking
water sources, and hydrogeological data.

 Source water assessment information, in conjunction with other watershed
assessment efforts, by identifying relative threats to water quality, can help
water systems and localities determine protection priorities for addressing
these threats.
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Elements of State
SWAPS

Public participation in developing SWAP

Plan to delineate areas, inventory
contaminants, determine susceptibility

Timetable for implementation, agencies
involved, plan to update assessments

Plan to make the results of
assessments available to the public

» According to SDWA Section 1453, each State must develop and submit to
EPA a Source Water Assessment Program (SWAP) that includes four
elements:

o0 Public, technical, and citizen advisory group involvement in the
development of the State-wide SWAP.

0 A plan to complete source water assessments for each public water
system (PWYS) to identify watersheds and ground water recharge areas
that supply public drinking water systems, inventory potential
contaminant sources, and determine the water system’s susceptibility to
contamination.

0 A planto implement its chosen source water assessment approach, i.e.,

atimetable for completing assessments, roles of various State and other
agencies, and plans for updating the assessments.

0 A plan to provide the public with access to the results of the
susceptibility determination.

» All States were required to submit their SWAP strategies to EPA by
February 6, 1999. EPA has since approved the States' submittals. Each
State has two years, plus a possible extension of up to 18 months, to
complete all of its source water assessments after EPA approval of their
SWAP.

 States must implement source water assessments according to the approved
program.
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Other Source Water
Protection
Programs and

Initiatives

DRINKING
WATER
ACADEMY

* There are many programs administered by EPA and by other Federal
agencies that can be used to protect source water, especialy suface water.

» EPA-administered programs include those under the Clean Water Act. BPA
also uses the hazardous waste and underground storage tank programs under
the Resource Conservation and Recovery Act (RCRA); the Superfund
program under the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA); and the pesticides program under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) to enhance source water
protection.

» Other Federal agencies that administer relevant programs includethe
Departments of Agriculture, Transportation, and the Interior, the Army
Corps of Engineers, and the U.S. Geological Survey.

* |n addition, the National Environmental Policy Act (NEPA) providesan
important opportunity to point out potential drinking water impacts and
recommend alternative sites or mitigative measures.

* In addition to these programs, EPA is carrying out or supporting some key
source water protection initiatives, including a Source Water Contamination
Prevention Strategic Plan and source water protection field projects through
grants to the National Rural Water Association and the Environmental
Finance Center Network.
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Source Water
Protection Initiatives

Source Water Contamination
Prevention Strategy

National Rural Water Association
Environmental Finance Center Network

Great-. ..
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» EPA isworking with the States and other partners to develop a Source Water
Contamination Prevention Strategic Plan as a national framework for source
water protection efforts. The goal of the plan isto protect current and
potential drinking water sources and the health of those who rel'y on those
sources. The proposed long-term vision is that all interested stakeholders
using a variety of toolsin a coordinated fashion, establish barriers that
significantly lower therisk of contamination entering current and potential
drinking water resources.

* The objectives of the plan will include enhancing coordination with Clean
Water Act and other EPA programs and with other Federal agencies to better
support local source water prevention priorities.

» The National Rural Water Association has hired new field technicians to
help water systems and localities in 27 project areas in 11 States to develop
and implement source water protection plans through 2001.

» The Environmental Finance Center Network is also helping water systems
and localities develop and implement source water protection plansin eight
project areas in eight States.
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Source Water Protection
under the Clean Water Act

CWA

Wastewater
Water Systems Treatment Plants \

/ Surface Surface Water
Water Used for
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\ Water and Fishing

Ground Water
Used as Wastewater

Drinking Water Discharges

» The Safe Drinking Water Act and the Clean Water Act intersect in
protecting surface water used as drinking water.
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Source Water Protection
under the Clean Water Act

Clean Water @ Action Plan

RESTORING AND PROTECTING AMERICA'S WATERS

Watershed
Protection

» The Clean Water Action Plan (CWAP) isa 1998 Presidentia initiative. Itsgoal isto
protect public health and restore the nation's waterways by emphasizing
collaborative strategies built around all activities that affect bodies of water and the
communities they sustain.

o The CWAP provides for cooperation between State, Federal, Tribal, regional,
and local governments, as well as private partners. It provides aforum to
collaborate on strategies for protecting and restoring priority watersheds.

0 A key dement of the Action Plan is the integration of public health and
aguatic ecosystem god's when identifying priorities for watershed restoration
and protection. The Action Plan assigns priority to drinking water source
areas needing protection.

« Under the CWAP, States, Tribes, local governments, organizations and the public
will work together to conduct unified watershed assessments. This process will
assess watershed conditions; identify watersheds where aquatic systems do not meet
clean water and natural resource goalss; identify the highest priority watersheds for
restoration and target a subset of that group for restoration action strategies,
determine what other issues, such as protection of drinking water, need to be
addressed; and ensure that all the appropriate stakeholders are involved in the
process.

» Completed source water assessments can help Federal agencies direct protection
programs to highest priority source waters and help guide agency decisions
regarding placement and construction of new facilities.

* The signatories to the CWAP agreement include: EPA, the U.S. Postal Service, the
Department of Energy, the Department of Transportation, the Department of the
Interior, the Tennessee Valley Authority, the Department of Defense, the U.S.

Department of Agriculture, and the Department of Commerce. 1-40
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Source Water Protection
under the Clean Water Act

“Point” sources or “non-
point” sources

National Pollutant
Discharge Elimination
System (NPDES)

Water quality standards

Total Maximum Daily
Loads (TMDLS)

» The CWA, SDWA's partner in water legidation, designates surface water contamination
sources as “point sources’ or “non-point sources.” Point sources are direct dischargesto a
single point; examples include discharges from sewage treatment plants, and some industria
sources. Non-point sources are diffused across a broad area and their contamination cannot
be traced to a single discharge point. Examplesinclude runoff of excessfertilizers,
herbicides, and insecticides from agricultural lands and residentia areas; ail, grease, and
toxic chemicals from urban runoff and energy production; and sediment from improperly
managed construction sites, crop and forest lands, and eroding streambanks.

 The primary regulatory mechanism provided by the CWA isthe National Pollutant
Discharge Elimination System (NPDES) permit program. It requires permits for dl
discharges of pollutants to surface waters from pipes, outlets, or other discrete conveyances
(i.e., point sources). Permits are not required, however, for non-point sources. Under the
CWA, non-point source pollution is addressed through non-regulatory means.

» Water quality standards are set by authorized States and Tribes to restore and maintain the
physical, chemical and biological integrity of the nation’s waters and to meet the god of
“fishable/swimmable” water. A water quality standard consists of three elements:

0 The designated beneficia use of awater body;

o Thewater quality criteria (i.e., the quality of the water) necessary to protect that use;
and

0 An antidegradation policy.

e Under CWA Section 303(d), States are required to identify watersthat do not meet water
quality standards after the implementation of nationally required levels of pollution control
technology, and to develop Total Maximum Daily Loads (TMDLS) for those waters.
TMDLs are used to determine the maximum allowable amount of pollutants that can be
discharged to impaired waters. Based on this determination, pollutant loadings are alocated
among pollution sources in awater segment. TMDLs also provide abasis for identifying
and establishing controls to reduce both point and non-point source pollutant loadings. State
lists that identify waters needing TMDLS, and TMDLSs developed for specific water bodies,
are a useful source of information for the development of source water assessments.
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Other Federal Source
Protection Programs
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 There are many other Federa agencies that have programs that can contribute to source water
protection.

» USDA’s Natural Resource Conservation Service obtains advice from State Technical Committees,
which may include State water agencies, on source water-related activities under the Environmental
Quality Incentives Program (EQIP). State water program officials have opportunities to integrate
source water assessment and protection objectives with USDA conservation program concerns.
NRCS provides technical advice and some cost-share assistance to farmers on best management
practices.

» USDA aso sponsors the Farm* A* Syst and Home* A* Syst network of 50 State interagency
programs that help farmers, ranchers and homeowners identify environmental and health risks on
their property, and take voluntary actions to reduce these risks and protect drinking water. USDA
has a number of other programs that foster source water protection, including the Cooperative State
Research Education and Extension Service, the Forest Service, and the Rural Utilities Service.

» USGS provides scientific information on water resources, biological resources, mapping, and
geology, to support wise management of our natural resources. USGS will provide water-quality
and land-use data that may be useful in drinking water source assessments In addition, on a cost-
share basis, USGS can provide technical assistance on source water protection area delineation,
including hydrogeological analyses, ground water age-dating and flow modeling, and delineation of
ground water contributing areas using flow models.

» EPA and the Department of Transportation have a partnership to implement the Transportation
Equity Act for the 21st Century (TEA-21), which includes provisions to ensure environmentally
sound transportation systems.

» The Department of Transportation is also in the process of identifying drinking water unusually
sengitive areas (USAS). DOT is evauating Federal and State daia sources in order to generate the
drinking water USAs. Thiswill alow transportation projects to be reviewed for potentia drinking
water impacts.
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Other Federal Source
Protection Programs

See
http://www.epa.gov/
safewater/

protect/feddata.html
for a list of Federal
data sources related
to source water
protection

Council on
Environmental Quality

» The U.S. Fish and Wildlife Service within the Department of the Interior (DOI) has
aNationa Wetlands Inventory Project that provides maps and digital wetland data
with site specific classification and location information. Land management
agencies at DO, including the Bureau of Land Management, the National Park
Service, the Bureau of Reclamation, and the Office of Surface Mining, can be
important partners in coordinating source water assessments.

EPA and the Army Corps of Engineers jointly administer Section 404 of the Clean
Water Act, which regulates the discharge of dredged or fill materia into waters of
the U.S. This program can be used for watershed and special area management
planning.

The Council on Environmental Quality implements the National Environmental
Policy Act (NEPA), which requires environmental assessments or environmental
impact statements for Federally-funded activities. NEPA ensuresthat adverse
environmental impacts will be avoided or mitigated through the assessment process.
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Who Ultimately
Protects the Source?

* States are uniquely positioned and qualified to foster comprehersive source
water protection programs because they implement most existing water and
natural resource programs.

» However, in order to be effective, source water protection ultimately has to be
implemented as a community-based program. While Federal and State
programs can guide source protection programs, source water protection
activities are largely the responsibility of local jurisdictions.

 Implementing a source water protection program involves community
support, public education, land use planning, and planning for emergencies —
all locally-based concepts. It may also involve many localities cooperating
with support from regional, State or Federal entities.

» The remainder of this course discusses source water contamination prevention
measures that can be implemented at the local level.
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What are Source Water
Protection Measures?

Practices to prevent contamination of
ground water and surface water that are
used or potentially used as sources of

drinking water

Protection measures form the first
barrier to drinking water protection

* Protection of drinking water sources isimportant to prevent contamination. The
cost of cleaning up often exceeds the cost of prevention.

» Many types of management measures are available to address threats identified
within a watershed. These include land use controls, such as subdivision and zoning
regulations; regulations, permits, and inspections; constructed or vegetative
systems; and good housekeeping practices for proper use of equipment and
chemical products or wastes; and other tools, such as public education.

* Protection measures are part of a multi-barrier approach to drinking water
protection, along with treatment, monitoring, operator capacity, and maintenance of
the distribution system.

» The following dlides present measures that communities, businesses, and
individuals can take to protect source water.
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How Can Protection
Measures Fit into a SWPP?

Impose by regulation

Encourage through non-regulatory
means

Combine approaches as appropriate
given site-specific considerations

» Depending on their situation, local government officials can choose from a variety of
regulatory and nonregulatory measures to address identified or potential threats to
their water supplies.

* Regulatory controlsinclude zoning ordinances and subdivision controls, construction
and operating standards, health regulations (such as storage tark and septic tank
requirements), and permitting or inspections.

o Examples of local zoning ordinances to protect ground water and surface water
sources of drinking water can be found at http://www.epa.gov/rSwater/ordcom/
and http://www.epa.gov/owow/nps/ordinance/.

» Non-regulatory controlsinclude purchase of property or development rights,
encouraging the use of best management practices, public education, household
hazardous waste collection programs, and economic incentives such as agricultural
cost-share programs.

» A combination of these methods is usually necessary for an effective management
plan. In addition, the same end can usually be achieved through different means. For
example, setbacks can be achieved through permits or local ordinances. The range of
feasible tools will depend on the local authority to regulate land uses, and the nature of
the contamination threats.

* To see how communities are combining protection measures to protect their drinking
water supplies, go to EPA’s compilation of local case studies in source water protection
at http://www.epa.gov/saf ewater/protect/casesty/casestudy.html. The local contacts
listed at the end of each case study should be able to provide you with some tips on
how to put together your own protection plan.
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What are BMPs?

» Many of the available management measures are known as best management
practices (BMPs). BMPs are standard operating procedures that can reduce
the threat that normal activities at homes, businesses, agricultural lands or
industry can pose to water supplies. BMPs have been developed for many
activities and industries that store, handle, or transport hazardous or toxic
substances. They can help prevent the release of these substances or control
these releases in an environmentally sound manner, and encourage the
adoption of voluntary design or procedural standards.

1-48



August 2002

Selecting Management
Measures

Land use controls
Regulations and permits

Structural measures

Good housekeeping practices
Public education

Land management
Emergency response planning

» Many management measures are available to prevent pollution, cortrol
contaminants at the source, or treat wastewater. One aone usually is not
sufficient, and combinations of measures work best.

* In choosing the most appropriate measures, local government officials and
water system operators should consider their situations, and may need to
prioritize the implementation of specific measures to make the most of the
resources available to them.

* Local government officials should look creatively at existing ordinances and
regulations. They may be able to use rules passed for other reasons to
address source water issues. For example, if specia permits are allowed
when necessary to protect public safety or health, it is possible that they
could be used for source water protection.

* Selection of management measures will be based on a variety of factors,
including the physical properties of the watershed (annual precipitation, soil
type and drainage, ground water and surface water hydrology, and space
limitations), land uses and potential contaminants, type of contamination
problem (e.g., point source or non-point source), public acceptance of
measures, cost, maintenance needs, and aesthetics.
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Land Use Controls

Subdivision growth controls
Zoning

Land purchase

Acquisition of development rights
Land use prohibitions

* Land uses that pose risks to source water can be controlled or moved from
sengitive areas. Local government officials can use subdivisionand growth
controls to reduce population density, or zoning ordinances to prohibit or
restrict certain activitiesin SWPAS.

By acquiring the rights to development on parcels of land through purchase
or donation of the land, local government officials have complete control
over the activitiesin critical areas.

» The high cost of purchasing property or development rights makes this
impractical for many communities. Some States have grants for acquiring
environmentally sensitive lands and nonprofit organizations such as local or
regional land trusts can assist communities by acquiring land within SWPAs.
The American Farmland Trust and the Nature Conservancy are examples of
nontprofit organizations that focus on protection of water resources through
land acquisition. USDA’s Conservation Reserve Program also manages a
program to obtain easements on environmentally sensitive land.

* Often, the greatest consideration in passing regulatory land use controls is
the political acceptability of limiting certain activities. However, most
people consider passing zoning ordinances to be the right and responsibility
of local governments, and public education about the importance of
protecting water supplies can increase the acceptance of land use controls.

* The next few dides describe land use controls for managing SWPAs.
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Subdivision
Growth Controls

Primary purpose is to control division of
land into lots suitable for building

Can protect drinking water supplies

from
Septic system effluent
Storm water runoff

» Asthe nation’s population increases, sprawl and the proliferation of homes,
businesses, and associated activities such as pesticide and fertilizer use, and
septic systems, can threaten drinking water supplies.

* Subdivision regulations govern the process by which individual lots of land
are created out of larger tracts. Subdivision regulations are intended to
ensure that subdivisions are appropriately related to their surroundings.
General site design standards, such as preservation of environmentally
sensitive areas, are one example of subdivision regulations.

» Ways in which subdivision requirements can protect water supplies include:

0 Ensuring that septic systems and storm water infiltration structures do
not contaminate ground water; and

0 Managing drainage (e.g., using erosion controls) to ensure that runoff
does not become excessive as the area of paved surfaces increases and
to provide recharge to aquifers.
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 Zoning isthe division of amunicipality or county into districts for the
purpose of regulating land use. Communities traditionally use zoning to
separate potentially conflicting land uses from one another. Examples of
how zoning can be used to protect drinking water sources include
requirements that limit impervious surfaces, encourage open space, locate
high risk activities away form drinking water sources, or encourage cluster
development to reduce runoff. For example, Brunswick, Maine, adopted a
threshold that no more than 5 percent of a site to be developed in its Coastal
Protection Zone may be impervious area.

 Zoning is an effective regulatory tool for preventing threats to water sources
from new development, and zoning ordinances are usually well-accepted as
the prerogative of local governments. Unfortunately, zoning is of limited use
in addressing threats from existing land uses, because they are
"grandfathered" (i.e., exempt from new zoning requirements) when zoning
laws take effect. Zoning ordinances may be difficult to pass where citizens
want to encourage growth and economic development.

» Examples of local zoning ordinances to protect ground water and surface
water sources of drinking water can be found at
http://www.epa.gov/r5water/ordcom/ and
http://www.epa.gov/owow/nps/ordinance/.
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Land Purchase and
Development Rights

Land purchases

Conservation
easements

Land trusts and mgp{;ggmg

conservancies

* The best way to control activities within sensitive areas is to purchase land
and/or development rights to that land. Communities may purchase land
outright or obtain conservation easements, which are voluntary arrangements
preventing a landowner from performing certain activities or prohibiting
certain kinds or densities of development. The easements become attached to
the deed for the property, and remain in effect when it is sold or transferred.
Restrictions in the deed make it clear that the land cannot be devel oped
based on the rights that have been purchased.

* The primary disadvantage to purchasing property or development rightsis
the high cost, so it isimpractical for many communities. Land trusts or
conservancies can purchase land outright, or be recipients of conservation
easements or land donations. Land owners can aso gain tax benefits from
donating their land for environmental protection. Some States offer grants or
loans to communities for acquiring environmentally sensitive lards. Certain
nontprofit organizations such as local or regional land trusts, can assist
communities by acquiring land.
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Land Use Prohibitions

Effective way to remove threats from
sensitive areas

Source-specific and chemical-specific
standards

» Hazardous chemicals that are caustic, toxic, or volatile can endanger public
health or water supplies. Authorities can opt to prohibit or limit the storage
or use of large supplies of dangerous substances in sensitive areas.

* Land use prohibitions can be very effective ways to remove potertial
contamination sources from water supply areas. Because they are very
restrictive, local government officials should use hydrologic studies to verify
their necessity. If potentially threatening land uses already exist in the area, a
phased-in approach may be more acceptable. For example, aban on
underground storage tanks could ban new USTs immediately, and phase out
existing tanks as their service lives expire by requiring replacement tanksto
be above ground.
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Land-Use Prohibitions

* Land use prohibitions can be aimed at controlling either activities that use
dangerous substances (source-specific standards) or the materials themselves
(contaminant- specific standards).

» Examples of source-specific standards include;

0 Prohibiting gas stations in sensitive areas, or requiring double-hulled or
corrosionresistant design of underground storage tanks.

0 Septic system requirements, such as minimum setbacks from surface
water or separations from the water table, or mandatory maintenance
and inspections schedules.

» Contaminant-specific standards may prohibit the use of heavy metals,
petroleum products, solvents, or radioactive materials in source water
protection areas. Regulations on the application of pesticides, fertilizer,
manure, and sludge are al'so examples of contaminant-specific standards.
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Regulations and
Permits

Construction and operating standards
Permit requirements

Land use prohibitions
Public health regulations

» Management measures can be imposed by regulation or through permit
requirements. Loca government officials can require owners of facilities that
can endanger drinking water supplies to comply with standards for proper
design, operation, or maintenance.

* |n some communities, local government officials may encounter public
resistance to regulations, and the cost to administer permitting or inspection
programs can be high. However, regulations can be an effective way to
control certain activities in source water protection areas. Most regulatory
controls are subject to the provisions of State enabling legidlation, and
require careful drafting to avoid potential legal challenges.

» The next few dlides describe regulatory options available to local
government officials.
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Construction and
Operating Standards

» Construction and operating standards may be imposed to reduce threats to
water supplies from some activities. For example:

0 Storage tanks may be required to have a double-hulled construction
and leak detection systems.

0 Homeowners with septic systems may be required to construct them
using approved designs or maintain their systems regularly.

 Construction and operating standards may require some of the corstructed
devices, operating and maintenance practices, or product and waste disposal
procedures described later in this section.
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Permit Requirements

Local authorities can require permits

Permit fees can help recover program
costs

Permits can be site-specific
Inspections enforce permit requirements

Municipalities can require owners or operators of facilities that can pose a
potential risk to water supplies to obtain permits. Permits allow authorities to
maintain an inventory of potential contamination sources, periodically
inspect facilities for compliance with ordinances, require minimum
construction or operating standards (see previous slide), and periodically
reexamine the appropriateness of the source or activity to determine if
revisions (or discontinuance) are necessary.

Permitting fees can help recover the costs associated with tracking and
maintaining source-specific information.

Existing Class V motor vehicle waste disposal wells are an example of ause
for which a permit may be required.

One provision of a permit may be periodic inspections. Inspections can
identify people who are not complying with standards, and can also provide
an opportunity to educate them about proper procedures and make sure they
are following them.

Permits can also be site-specific, and permit requirements can be tailored to
the specific location or activity.
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Public Health Regulations

Underground storage tanks
Construction standards
Leak testing

Septic systems
Number and size in a given area

Siting, setback distances and construction
Maintenance standards

Floor drains

* Regulation by alocal health department can help protect source waters.
Examples of areas that health departments typically regulate are
underground storage tanks, septic systems and floor drains.

0 Prohibition or registration of residential underground storage tanks,
leak testing, ground water monitoring, and construction standards can
help to reduce the risk from these tanks.

0 Regulations addressing the number and size of septic systems allowed
in an area, construction and siting standards, bans on certain solvent
cleaners, maintenance standards, and setback distances can help to
ensure that septic systems do not contaminate source water.

o Towns may implement controls prohibiting any floor drain that
discharges to ground water when the drain is located in an area where
pollutants may enter the drain.

 Health departments may regul ate numerous other activities that could
contribute to contamination of source waters. Coordination at the local level
to ensure that the appropriate departments are involved in source water
protection efforts is important.

» Health regulations are usually an accepted regulatory option for local
governments. Although implementing a new program of inspections and
enforcement may require significant resources, this infrastructure often
already exists within local government. Local officials can direct or
coordinate these resources to work on source water priorities.
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Structural Measures

Constructed systems or devices
Vegetative measures

 Structural BMPs refer to man-made systems or devices designed to prevent
contamination. They may work by preventing leaks or contamination, or
stopping them at the source; collecting or diverting hazardous or toxic
components of a waste stream; or encouraging filtration or infiltration of
wastewater to alow natural processes to remove contaminants.

» Where they are not imposed by local regulations or ordinances (see above),
land owners should be encouraged to adopt these BMPs.

» The next few dides describe and give examples of constructed ard
vegetative BMPs.
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Constructed Systems
or Devices

Automatic shut-off and
leak detection devices
on USTS

Secondary containment
Drainage diversion
Segregated floor drains

Waste collection
devices

Fill Pipe

I Shutoff

 Constructed devices or retrofits to existing machinery or operations can
detect equipment failures or leaks, contain contaminants at the source, or
catch spilled chemicals. Examples include:

(0]

Secondary containment structures, such as oil-retaining catch basins,
containment berms for above ground storage tanks, or impervious
surfaces for tank placement.

At animal feeding operations, earthen ridges or diversion terraces to
direct surface flow away from animal waste.

Leak detection devices on storage tanks, including automatic tark
gauges, vapor monitoring, interstitial monitoring, and ground water
monitoring.

Segregating floor drains from wastewater carrying hazardous or toxic
wastes, such as photography development fluids.

Devicesto collect and store wastewater for proper disposal.
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Vegetative Measures

SWEES

» Natural vegetation is remarkably effective at filtering contaminants before
they reach water bodies or seep into the ground water. It can also dow the
speed of runoff to prevent erosion.

* Vegetative measures capitalize on these abilities to promote filtering or
infiltration of waste water. They are often used to mitigate the damage
caused by runoff over farm land, roads, or in urban areas.

» Examples include constructed wetlands, vegetated buffer strips along shore
lines, or grassed swales or depressions that collect runoff, encourage
infiltration, or reduce erosion.

* They often require little maintenance, other than proper management of
runoff they collect, and can improve land values. For example, in residential
areas red estate values may be higher for properties surrounding a
constructed wetland. However, these vegetative measures also require
proper management of runoff.
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Good Housekeeping
Practices

Equipment operation and
maintenance

Product storage, use and handling

Waste storage and disposal

May be required by local ordinances
or health regulations

» Homeowners and business owners should be made aware that careful
handling of potentially dangerous substances and proper use of the
equipment and chemicals they use every day can go along way to protecting
their water supply. These “good housekeeping” practices typicaly do not
require significant expenditures or drastic changes to customary activities,
and can often save money by eliminating waste of the products they buy.

* People should be encouraged to limit fertilizer applications to lawns and
gardens, and properly store chemicals to prevent contamination of storm
water runoff. Chemicals and oil should not be poured into sewers. Pet
wastes, a significant source of nutrient contamination, should be disposed of
properly.

» Employees should be trained in the use of BMP devices and safe use and
storage of chemicals at the workplace.

» Some of these practices may be imposed by local ordinances or health
regulations (such as maintenance requirements for septic systems). If not,
their use should be encouraged through public education.
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* Proper maintenance of vehicles and household, farm, construction and
industrial equipment prevents accidents, leaks, and breakdown of pollution
preventing design. It also extends their service lives, saving owners money.

(0]

Septic system maintenance reduces the threat of leakage of the tank
and possible contamination of ground water by pathogens. It canalso
save home and business owners money by avoiding costly repairs.

V ehicle maintenance increases the life span of cars and trucks,
construction vehicles, and farm equipment. Properly maintained
equipment reduces the likelihood of spills and accidents, and offers
other environmental benefits, such as reducing air pollution.

Washing vehicles before they leave a construction site keeps sediment
on the site and out of roadway storm sewers.

Inspecting storage tanks for potential leaks helps to ensure that
chemicals do not spill on the ground or seep into the ground water.
Avoiding leaks saves the tank owner money on the purchase of the
substance stored.

Keeping equipment properly calibrated (e.g., for fertilizer and pesticide
application) is aso important.
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Product Storage, Use
and Handling

* Properly used, most chemical products available to homeowners are safe for
the environment. One of the most basic aspects of proper product storage and
use is following the manufacturer’ s directions. Land and business owners
should understand that reading and following the directions on the label of
pesticides, fertilizers, and automotive products can protect their drinking
water supply. Other safe product use and handling practices include the
following:

0 Pesticide and fertilizer application equipment should be loaded over
impervious surfaces, so that any spills can be cleaned without seeping
into ground water. Farmers and homeowners should purchase only
what they need, and store and apply excess product to plants or crops
during subsequent applications, or give leftovers to a neighbor instead
of throwing them ouit.

0 Selecting appropriate low sudsing, low phosphate, biodegradable
detergents at vehicle washing operations maximizes the effectiveness
of oil/water separation and retention in control devices.
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Proper Waste Storage
and Disposal
B

» Relatively small amounts of waste from leaking containers and dumping
dangerous substances (which may beillegal) can contaminate large volumes
of water.

* Proper storage of products and disposal of wastes is important to protecting
water supplies. For example:

0 Recycling used oil and automotive fluids, batteries, pesticides and
fertilizers, and household hazardous materials can be encouraged with
community hazardous waste collection days.

0 Absorbent pads should be kept at facilities where chemicals are used to
quickly clean and contain spills.

0 Storage above ground is preferred to underground storage, as this
makes it easier to discover leaks.

0 Motor vehicle fluids such as oil and gasoline, and pesticides should be
stored in a covered structure, away from the elements to prevent
damage to containers.
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Other Tools

Public education

Environmentally responsible land
management

Financial incentives
Emergency response planning

* Public education is critical to adrinking water supply management program.
As people become aware of the importance of protecting their water supply
and how easily this can be accomplished, management measures have a
greater chance of success.

 Encouraging homeowners and farmers to manage their land in an
environmentally responsible manner reduces risks due to contaminated
runoff.

» Governments may provide financial incentives to encourage activities that
protect sources of drinking water. For example, payments to farmers are
available under the U.S. Department of Agriculture’s Conservation Reserve
Program for constructing vegetated buffer strips, and under the
Environmental Quality Incentives Program for constructing animal waste
control structures.

» Emergency response planning is the last step in the process: if protective
measures should fail or disaster strikes, a response plan is key to mitigating
adverse effects.

» These tools for source water protection are described on the next few dlides.
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Public Education

» Many people inadvertently contribute to pollution smply because they do not realize
that their activities can contaminate water supplies. A public education campaign can
explain how each business and household can protect drinking water sources.

» Appropriate topics for households include environmentally resporsible landscaping
and lawn care; safe use of pesticides, herbicides, and motor vehicle fluids; care of
septic systems; proper disposal of chemicals and used oil (never to sewers or septic
tanks); and water conservation techniques.

» Many communities have developed public education programs designed to encourage
adoption of BMPs and waste minimization strategies.

* Public education can also build support for regulatory initiatives.
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Responsible Land
Management

 Land owners should be encouraged to conduct activities in a manner that
reduces threats to drinking water supplies. Environmentally responsible land
management does not mean that people must cease certain activities or make
drastic changes to their businesses, rather that they re-think the way they go
about their activities. For example:

o0 Environmentally sensitive landscaping relies on native plants thet grow
dense root systems to encourage infiltration and reduce erosion. These
plants have the best chance for surviva with the least amount of
watering, pesticides, and fertilizers, saving the land owner morey.

0 Proper lawn maintenance involves aerating soils and planting climate-
appropriate species of grasses that need the least chemical assistance to
thrive.

0 Conservation tillage, crop rotation, contour strip farming (shown
above), and animal grazing management can protect valuable farm
land and reduce loss of pesticides and nutrients to the environment and
sediment.

0 Integrated pest management is the coordinated use of pest and
environmental information with available pest control methods to
prevent unacceptable levels of pest damage by the most economical
means and with the least possible hazard to people, property, ad the
environment.

 Financial incentives are available from the U.S. Department of Agriculture
for some of these agricultural measures.
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Emergency
Response Planning

What If..?

* Degspite the best management measures, accidents or disasters can happen.
Local government officials should be prepared for unforseen circumstances.
Emergency response planning or contingency planning is the process of
identifying potential threats and formulating response scenarios.

» An emergency response plan is a set of “what ifs’ about things that can
adversely affect water supplies, and how local government officials would
respond.

 Elements of municipal emergency response plans should include information
about the water system, potential contamination sources and their locations,
fire-fighting plans, needed equipment and supplies, surface spill reporting
forms and names and phone numbers of emergency response contacts, and
short- and long-term water supply options.

» Business owners may also be required to have emergency response planson
fileif, for example, they handle or use hazardous materials and are subject to
the Emergency Preparedness and Community Right-to-Know Act (EPCRA)
or the Resource Conservation and Recovery Act (RCRA).

» Municipalities should have written emergency response plans on file, and
responding parties such as police and fire departments, health officials, and
response contractors and public water suppliers should be aware of them.
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Source Water
Protection
Measures for

Specific Sources

DRINKING
WATER
ACADEMY

* This section will discuss protection measures for specific sources:
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Storm water runoff;

Septic systems,

Above and underground storage tanks,

Vehicle washing;

Small quantity chemical use, storage and disposal;
Animal waste from livestock, pets, and wildlife;
Agricultural application of fertilizers,

Turf grass and garden application of fertilizers;
Large-scale application of pesticides;
Small-scale application of pesticides,
Combined and sanitary sewer overflows,
Aircraft and airfield deicing operations;
Highway deicing operations; and

Abandoned wells.

* For each source, we will discuss places where the source can be found; why
it should be managed; and best or most-used protection measures.
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Storm Water Runoff

Erosion from runoff

» Storm water runoff israin or snow melt that flows off the land, from streets, roof tops, and lawns.
Urban and suburban areas are predominated by impervious cover including rooftops of buildings and
other structures; pavement on roads, sidewalks, and parking lots; and impaired pervious surfaces
(compacted soils) such as dirt parking lots, walking paths, baseball fields and suburban lawns.

Storm water can aso be aproblem in rura aressif there is not sufficient vegetation or other means
of controlling erosion.

» Storm water runoff isamajor contamination pathway for many of the specific sources we will
discussin this section. Oil, gasoline, and automotive fluids drip from vehicles onto roads and
parking lots. Storm water runoff from shopping malls and retail centers also contains hydrocarbons
from automobiles. Landscaping by homeowners, around businesses, and on public grounds
contributes pesticides, fertilizers, and nutrients to runoff. Construction of roads and buildingsis
another large contributor of sediment loads to waterways. In addition, any uncovered materias such
as improperly stored hazardous substances (e.g., household cleaners, pool chemicals, or lawn care
products), pet and wildlife wastes, and litter can be carried in runoff to streams or ground water.
[licit discharges to storm drains (of used motor oil, for example), can also contaminate water
supplies.

* All of thisimpervious area prohibits the natural infiltration of rainfall through the soil, which could
filter some contaminants before they reach ground water, or dow runoff. Development also reduces
the amount of land available for vegetation, which can mitigate the effects of rapid runoff and filter
contaminants. When the percentage of impervious cover reaches 10 to 20 percent of a watershed
area, degraded water quality becomes apparent.

» When runoff is confined to narrow spaces, such as streets, the velocity at which water flows
increases greatly. This contributes to erosion and increased flooding (especialy in areas without
vegetative cover), sedimentation into surface water bodies, and reduced ground water recharge.
Sediment deposited in streams can increase turbidity; provide a pathway for pathogens and viruses,
decrease reservoir capacity; smother aquatic species, and lead to habitat |oss and decreased
biodiversity of aguatic species.

 The protection measures that follow can be used to control runoff from the many urban and rura
sources of potential source water contamination.
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Storm Water Runoff

Nonstructural
measures to control
runoff
Good housekeeping
Public education

Roadway

maintenance

Erosion and

sedimentation

control measures Sewer stenciling

» Nonstructural pollution source control and protection measures include public education to
homeowners and business owners on good housekeeping, proper use and storage of
household toxic materias, and responsible lawn care and landscaping; storm drain stenciling;
hazardous materials collection; and eliminating illegal discharges. Building and site-
development codes should encourage best management practices.

» On roadways, proper maintenance of rights-of-way, including chemical and nutrient control,
street cleaning or sweeping, storm drain cleaning, and use of aternative or reduced de-icing
products can reduce the pollutant content of runoff.

* Without appropriate erosion and sedimentation control (ESC) measures, construction
activities can contribute large amounts of sediment to storm water runoff. Erosion can be
controlled by planting temporary fast-growing vegetation, such as grasses and wild flowers.
Covering top soil with geotextiles or impervious covers will pratect it from rainfall. Good
housekeeping measuresfor construction sitesinclude construction entrance pads and vehicle
washing to keep sediment and soil on-site. Construction should be staged to reduce soil
exposure, or timed to coincide with periods of low rainfal and low erosion potential, such as
in the fal, rather than during spring rains. Other measures include sediment traps and basins;
sediment fences; wind erosion controls; and sediment, chemical, and nutrient control.
Ordinances can require plan reviews of congtruction activities to ensure that erosion is
minimized, or require ESC measures during construction. Inspections and repairs will
maintain the working order of ESC measures.

* Local governments can use avariety of land use controls to reduce the flow of contaminants
into storm water. For example, subdivision controls help to ensure that expected development
will not compromise protection of drinking water. Requiring proper drainage management
(e.g., erosion control) in new developments will ensure that runoff does not become excessive
as areas of paved surfacesincrease. Low impact development incorporates maintaining pre-
development hydrology, considering infiltration technology, re-routing water to recharge the
aquifer, and minimize disturbances from development.
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Storm Water Runoff

Engineered devicesto &=
control runoff
Grassed swales
Buffer strips
Filter strips
Wet ponds
Constructed wetlands
Infiltration practices §
BMPs for Class V wells =5 e

Porous design minimizes
impervious area

 Constructed devices work by encouraging infiltration, or filtration and
settling of suspended particles, or a combination of these processes.

 For example, minimizing directly connected impervious areas is important
to reducing the flow and volume of runoff. Planners should direct runoff
from roofs, sidewalks, and other surfaces over grassed areas to promote
infiltration and filtration of pollutants prior to surface water deposition.

» Porous design of parking lotsalso provides places for storm water to
infiltrate to soils. Concrete grid pavement is typically placed on asand or
gravel base with void areas filled with pervious materials such as sand,
gravel, or grass. Storm water percolates through the voids into the subsoil.

* Planting landscaped areas lower than the street level encourages drainage.

* |t isimportant when designing these devices to use the right materials and,
after construction, to conduct appropriate maintenance.
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Storm Water Runoff

Grassed swale Filter strip

 Structural designs are used to control runoff or temporarily store storm water on site. A
number of structural devices have been developed to encourage filtration, infiltration, or
settling of suspended particles.

» Grassed swales (shown on the left) are shallow, vegetated ditches that reduce the speed
and volume of runoff. Soil removes contaminants by infiltrationand filtration.
Vegetation, or turf, prevents erosion, filters out sediment, and provides some nutrient
uptake. Maintenance involves regular mowing, re-seeding, and weed control, along with
inspections to check for erosion and ensure the integrity of the vegetative cover. To
function appropriately, the inflow to the swale must be sheet flow from afilter strip or
impervious surface (not at the end of apipe). Swales have demonstrated solids removals
exceeding 80 percent. Swales should preferably be planted with native plants and regularly
maintained to ensure continued proper operation.

» Grassed waterways are wide, shallow channels lined with sod, used as an outlet for runoff
from terraces. They are used to prevent gully erosion, rather than for filtering pollutants.
Like swales, they require regular maintenance and should be plarted be native plants.

 Buffer strips are combinations of trees, shrubs, and grasses planted parallel to a stream.
Buffer strips should consist of three zones—about four or five rows of trees closest to the
stream, one or two rows of shrubs, and a 20 to 24 foot wide grass zone on the outer edge.
They decrease the velocity of runoff to moderate flooding and prevent stream bank
erosion, but do not necessarily increase infiltration.

* Filter strips (shown in the right photograph) are areas of close-growing vegetation on
gently sloped land surfaces bordering a surface water body. They work by holding soil in
place, allowing some infiltration, and filtering solid particles out of the runoff from small
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Storm Water Runoff

Wet Ponds and Constructed Wetlands

» Storm water ponds, or wet ponds (shown above), consist of a permanent
pond, where solids settle during and between storms, and a zone of emergent
wetland vegetation where dissolved contaminants are removed through
biochemical processes.

 Constructed wetlands are similar to wet ponds, with more emergent aquatic
vegetation and a smaller open water area. Storm water wetlands are
fundamentally different from natural wetlands in that they are designed to
treat storm water runoff, and typically have less biodiversity than natura
wetlands. A wetland should have a settling pond, or forebay, if significant
upstream soil erosion is anticipated. Coarse particles remain trapped in the
forebay, and maintenance is performed on this smaller pool. Wetlands
remove the same pollutants as wet ponds though settling of solids and
biochemical processes, with about the same efficiency.
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Storm Water Runoff

Infiltration Practices

* Infiltration practices (basins and trenches) are long, narrow stone-filled
excavated trenches, three to 12 feet deep. Runoff is stored in the basin or in
voids between the stones in a trench and slowly infiltrates into the soil
matrix below, where filtering removes pollutants. Infiltration devices alone
do not remove contaminants, and should be combined with a pretreatment
practice such as a swale or sediment basin to prevent premature clogging.
Maintenance consists of inspections annually and after major rain storms and
debris removal, especidly in inlets and overflow channels. Infiltration
devices and associated practices can achieve up to 70 to 98 percent
contaminant removal.

* Infiltration chambers can aso be used for septic and storm water
management. Infiltration septic chambers replace conventional stone and
pipe leach fields. A subsurface infiltration storm water system replaces
retention ponds, large diameter pipe and stone, and other storm water
designs. Infiltration chambers have been used in drainfield, leach field,
mound, and sand filter applications. However, maintenance can be difficult.
They are sometimes hard to monitor and to dig up.

 Swirl-type concentrators are underground vaults designed to create a
circular motion to encourage sedimentation and oil and grease removal. The
currents rapidly separate out settleable grit and floatable matter, which are
concentrated for treatment, while the cleaner, treated flow discharges to
receiving waters. Swirl concentrators have demonstrated total suspended
solids and BOD removal efficiencies exceeding 60 percent.
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Storm Water Runoff

Storm water
drainage wells
(SEEAY))

Protection measures
for Class V wells
Siting
Design

Operation
Storm drain

* Protection measures for Class V storm water drainage wells address siting,
design, and operation of these wells.

0 Siting measures for storm water drainage wells include minimum
setbacks from surface waters, drinking water wells, or the water table.
Storm water drainage wells may also be prohibited from areas of
critical concern, such as source water protection areas, or from areas
where the engineering properties of the soil are not ideal for their
performance.

0 Available design measures for storm water drainage wells include
sediment removal devices (such as oil/grit separators or filter strips),
oil and grease separators, and pretreatment devices such as infiltration
trenches or wetlands. Maintenance of these BMPsis crucial to their
proper operation.

0 Management measures related to operation include spill response,
monitoring, and maintenance procedures. Source separation, or
keeping runoff from industrial areas away from storm water drainage
wells, involves using containment devices such as berms or curbs.
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Storm Water Runoff

Municipal separate
storm sewer
systems (MS4s)

Regulated under the
NPDES Program

Over 5,000
nationwide

* EPA’sNational Pollutant Discharge Elimination System (NPDES)

Permitting Program regulates storm water runoff from municipal separate
storm sewer systems (M34s) and industrial activity (including construction).
The current rules establish permit requirements for more than 5,000 M $4s
nationwide. NPDES storm water permits issued to M $4s require these M$4s
to develop the necessary legal authority to reduce the discharge of pollutants
in storm water to the maximum extent practicable and to develop and
implement a storm water management program that includes:

0 Structural and source control measures to reduce pollutants from runoff
from commercial and residentia areas, including maintenance,
monitoring, and planning activities,

0 Thedetection and removal of illicit discharges and improper disposal
into the storm sewer;

0 Monitoring and control of storm water discharges from certain
industrial activities; and

o Construction site storm water control.

In addition, the storm water rule for certain small M $4s requires post-
construction storm water management controls. These local controls arein
addition to existing federal regulations that require NPDES permits of all
construction activities disturbing greater than one acre.

Recently, EPA developed a menu of BMPs that provides more than 100 fact
sheets on measures that small M S4s could use to control urban storm water

runoff. The menu is available from EPA’s website at www.epa.gov/npdes.
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Septic Systems

Ground water

* Septic systems are used to treat and dispose of sanitary waste, that is, wastewater from
kitchens, clothes washing machines, and bathrooms. When properly sited, designed,
constructed, and operated, they pose a minimal threat to drinking water sources. On the
other hand, improperly used or operated septic systems can be a significant source of
ground water contamination that can lead to waterborne disease outbreaks and other
adverse health effects. [Note that large capacity cesspools are not septic systems.]

* A typical household septic system consists of a septic tank, a distribution box, and a
drain field. The septic tank is a rectangular or cylindrical container made of concrete,
fiberglass, or polyethylene. Wastewater flows into the tank, where it is held for a period
of time to allow suspended solids to separate out. The heavier solids collect in the
bottom of the tank and are partialy decomposed by microbial activity. Grease, oil, and
fat, along with some digested solids, float to the surface to form a scum layer.

» The partially clarified wastewater that remains between the layers of scum and sludge
flows to the distribution box, which distributes it evenly through the drain field. The
drain field is a network of perforated pipes laid in gravel-filled trenches or beds.
Wastewater flows out of the pipes, through the gravel, and into the surrounding soil. As
the wastewater effluent percolates down through the soil, chemical and biological
processes remove some of the contaminants before it reaches ground water.

* Septic systems can be a significant source of ground water contamination leading to
waterborne disease outbreaks and other adverse health effects. The bacteria, protozoa,
nitrate and viruses found in sanitary wastewater can cause numerous diseases, including
gastrointestinal illness, cholera, hepatitis A, blue baby syndrome and typhoid.
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Septic Systems

ground surface
Tl

washed gravel =

original soil +

Septic system drain field

* Most jurisdictions require minimum horizontal setback distances from features such as buildings
and drinking water wells and minimum vertical setback distances from impermeable soil layers
and the seasonal high water table. Areas with high water tables and shallow impermeable layers
should be avoided because there is insufficient unsaturated soil thickness to ensure sufficient
treatment. Soil permeability must be adequate to ensure proper treatment of septic system effluent.
If permeability istoo low, the drain field may not be able to handle wastewater flows, and surface
ponding (thus contributing to the contamination of surface water through runoff) or plumbing back-
ups may result. If permesbility is too high, the effluent may reach ground water beforeit is
adequately treated. Well-drained loamy soils are generally the most desirable for proper septic
system operation.

* Septic tanks and drain fields should be of adequate size to handle anticipated wastewater flows. In
addition, soil characteristics and topography should be taken into account in designing the drain
fidd. Generally speaking, the lower the soil permeability, the larger the drain field required for
adequate treatment. Drain fields should be located in relatively flat areas to ensure uniform effluent
flow.

« Effluent containing excessive amounts of grease, fats, and oils may clog the septic tank or drain
field and lead to premature failure. The installation of grease interceptorsis recommended for
restaurants and other facilities with similar wastewater characteristics.

* Construction should be performed by a licensed septic system installer to ensure compliance with
applicable regulations. The infiltration capacity of the soil may be reduced if the soil is overly
compacted. Care should be taken not to drive heavy vehicles over the drain field area during
construction or afterward. Construction equipment should operate from updope of the drain field
area. Construction should not be performed when the soil is wet, or excessive soil smearing and
soil compaction may result.

* Local governments can use avariety of land use controls to protect source water from potential
contamination. For example, subdivision or health regulations can specify the number and size of
septic systems alowed in a development, construction and siting standards, maintenance standards,
and setback distances. In making siting decisions, local health officials should also evaluate
whether soils and receiving waters can absorb the combined effluent loadings from all of the septic
systemsin the area.
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Septic Systems

* Inadequate septic system operation and maintenance can lead to failure even when systems are
designed and constructed according to regulation. Homeowners associations and tenant
associations can play an important role in educating their members about their septic systems. In
the case of commercia establishments such as strip malls, management companies can serve a
similar role. Septic system owners should continuously monitor the drain field area for signs of
failure, including odors, surfacing sewage, and lush vegetation. The septic tank should be
inspected annually to ensure that the internal structures are in good working order.

» Many septic systems fail due to hydraulic overloading that leads to surface ponding. Reducing
wastewater volumes through water conservation isimportant to extend the life of the drain field.
Conservation measures include using water-saving devices, repairing leaky plumbing fixtures,
taking shorter showers, and washing only full loads of dishes and laundry. Wastewater containing
water softeners should not be discharged into the septic system to minimize hydraulic load. In
addition, surface runoff from driveways, roofs, and patios should be directed away from the drain
field.

« If an excessive amount of dudge is alowed to collect in the bottom of the septic tank, wastewater
will not spend a sufficient time in the tank before flowing into the drain field. The increased
concentration of solids entering the drain field can reduce soil permeability and cause the drain
field to fail. Septic tanks should be pumped out every two to five years, depending on the tank
size, wastewater volume, and types of solids entering the system. Garbage disposals increase the
volume of solids entering the septic tank, requiring them to be pumped more often.

» Household chemicals such as solvents, drain cleaners, oils, paint, and pesticides can interfere with
the proper operation of the septic system and cause ground water contamination. Grease, cooking
fats, coffee grounds, sanitary napkins, and cigarettes do not essily decompose, and contribute to the
build-up of solidsin the tank. The use of additives has not been proven to improve the performance
of septic systems. In fact, additives containing solvents or petrochemicals may actually reduce the
septic system’ s treatment capacity or cause ground water contamination.

* Vehicles and heavy equipment should be kept off the drain field areato prevent soil compaction
and damage to pipes. Trees should not be planted over the drain field because the roots can enter
the perforated piping and lead to back-ups. Last, avoid any type of construction over thedrain
field. Impervious cover can reduce soil evaporation from the drain field, reducing its capacity to
handle wastewater.
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Corroded underground storage tank

» Above ground storage tanks (ASTs) are tanks or other containers that are above ground,
partialy buried, bunkered, or in a subterranean vault. Underground storage tanks (USTS) are
tanks and any underground piping that have at least ten percent of their combined volume
underground.

» Themagjority of storage tanks contain petroleum products (motor fuels, petroleum solvents,
heating ail, lubricants, used ail, etc.). ASTsaretypicaly found in marketing termindls,
refineries, and fuel distribution centers, while most USTs are found at motor vehicle service
sations. In fact, the U.S. EPA regulates more than 1.2 million USTs containing petroleum
products. Storage tanks may also be found in airports, school bus barns, hospitals, automative
repair shops, military bases, farms, residential areas and industrial plants. Accidental releases
of chemicals from storage tanks can contaminate source water. Materials spilled, leaked, or
lost from storage tanks may accumulate in soil or be carried away in storm water runoff.

» The major causes for storage tank releases are holes from corrosion, improper ingtalation,
failure of piping systems, and spills and overfills. Federa regulations were developed to
prevent, detect, and correct UST releases. While most USTs were required to comply with
these regulations by December 1998, certain storage tanks were exempted (see 40 CFR
280.10).

» Additionaly, large capacity AST and UST owners storing oil products may need to comply
with Federa Spill Prevention Control and Countermeasures (SPCC) regulations (see 40 CFR
Part 112).

* Local governments can use land use controls to address some of the potentia risks from USTs
and ASTs. For example, zoning can restrict these activities to specific geographic areas that
are away from drinking