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FOREWORD

The 1986 Amendments to the Safe Drinking
Water Act (SDWA) established a new Wellhead
Protection (WHP) Program to protect ground
waters that supply wells and wellfields that

contribute drinking water to public water supply -

systems. Under SDWA Section 1428 each State
must develop a WHP Program that consists of
several elements.

At a minimum, each State’s WHP Program
must:

(1) Specify roles and duties of State agencies, local
government entities, and public water suppliers,
with respect to WHP Programs;

(2) Delineate the wellhead protection area
(WHPA) for each wellhead;

(3) Identify sources of contaminants within each

(4) Develop management approaches to protect the
water supply within WHPAs from such
contaminants;

(5) Develop contingency plans for each public
water supply system to respond to well or
wellfield contamination;

(6) Site new wells properly to maximize yield and
minimize potential contamination; and

(7) Ensure public participation.

The Wellhead Protection Program requires the
participation of all levels of government. The
Federal government is responsible for approving
State Wellhead Protection Programs and for
providing technical support to State and local
governments. States must develop and implement
Wellhead Protection Programs that meet the

requirements of the SDWA Amendments. While
the responsibilities of local governments depend
upon the particular requirements of their State’s
Wellhead Protection Program, localities are often
in the best position to implement measures to
ensure that wellhead areas are properly protected
from contamination.

Local governments typically implement zoning
decisions, develop land-use plans, oversee building
and fire codes, implement health requirements,
supply water and sewer services, and enforce police
powers. Each of these local powers may be used
to protect the quality of local aquifers.

Local cities and counties are also often the
innovators in developing wellhead protection
programs by applying combinations of management
techniques (e.g., zoning and source prohibitions) to
meet unique local conditions. Localities often
protect ground water as part of larger projects,
such as developing growth management plans or
economic development efforts. In close coopera-
tion with regional, State, and Federal agencies,
local governments can take positive steps to protect
their wellhead areas.

Because of the importance of local efforts to
protect ground water, EPA has prepared this
Technical Assistance Document. In general, this
document is directed at the fourth program
element noted above, the management of
contaminant sources within WHP areas. More
specifically, it shows how local governments, such
as cities and counties, have developed innovative
and effective wellhead protection programs, even
with limited resources and expertise.  The
document describes ways in which local
governments may develop such programs, discusses
potential management tools, and provides examples
of local programs around the country.
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USING THIS DOCUMENT

This Technical Assistance Document (TAD)
describes how localities can, as a part of a State
Wellhead Protection Program, develop and
implement effective techniques for the protection
of ground water. The document emphasizes
innovative wellhead protection methods that have
been used by local communities, discusses
combinations of programs that have worked well,
and presents several factors that affect the success
of local wellhead protection programs, such as
budgetary constraints and legal issues. Examples
of the ways in which some communities are using
management tools to protect ground water are
highlighted in the text in bold face print or in
shaded boxes. Contacts for more information on
these local programs are listed at the end of the
document.

Organization of Document

This TAD is organized as follows: -

Section 2 (Identifying Local Needs) highlights
several issues localities may want to consider as

they develop local wellhead protection programs:
¢ Establishing local objectives;

¢ Declineating wellhead protection
areas;

¢ Evaluating sources of contamina-
tion; and

¢ Examining implementation issues
(e.g., funding, legal authority).

Section 3 (Choosing Appropriate Tools for
Wellhead Protection) describes several management
tools, provides examples where they have been
successfully applied, and notes how tools can be
combined effectively.

The management tools described here include:

o Zoning ordinances: Direct land
development and regulate land
uses;

¢ Subdivision ordinances: Protect
land divided for development;

e Site plan review: Helps ensure
compliance with development
plans;

¢ Design standards: Prevent
ground-water contamination by
setting design and construction
standards;

¢ Operating standards: Help
regulate potentially hazardous
practices;

e Source prohibitions:  Prohibit
development or materials that
threaten ground water;

¢ Purchase of property or develop-
ment rights: Ensures control of
land uses in wellhead areas;

¢ Public education: Builds support
for ground-water protection
activities;

¢ Ground-water monitoring: Helps
assess ground-water quality;
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¢ Household hazardous waste col-
lection: Reduces threats to ground
water from hazardous waste

disposal;

e Water conservation: Reduces
contamination from salt-water
intrusion; and

e Other methods: Can meet local
needs (e.g., by combining other
management tools).

Section 4 (Implementing a Local Program)
presents program management issues to consider
in implementing a wellhead protection program.
Local wellhead protection programs rely on skilled
staff, communication with the public, and
enforcement of requirements. Expertise may be
available at the local level. Alternatively, outside
agencies, such as universities or State agencies, may
provide staff or other technical support to local
programs. A range of techniques may be used to
communicate with the public, including meetings,
flyers, and other advertising. Localities can also
protect ground water through active enforcement
of regulations.

Section 5 (Finding Additional Information)
provides additional sources of information on
wellhead protection management techniques and
local ground-water protection programs. Contacts
in States and EPA Regional offices are listed and
other references on ground-water protection and
hydrogeology are provided.

Other Technical Assistance
Documents

In response to the 1986 SDWA Amendments,
EPA’s Office of Ground-Water Protection has
developed several TADs, in addition to this

document, for State and lc}cal governments
interested in developing Wellhead Protection
Programs:

o Developing A State ' Wellhead
Protection Program: A User’s
Guide to Assist State! Agencies
Under the Safe Drinking Water Act
(July 1988); ,

e Model Assessments for Delineating
Wellhead Protection Areas (May
1988); :

o State Wellhead Protectiofn Program
Question and Answer Fact Sheet
(June 1987); ‘

e Guidance For Applicants For State
Wellhead Protection Program Assis-
tance Funds Under [The Safe
Drinking Water Act (June 1987);

e Guidelines For Delinfeation of
Wellhead Protection Areas (June
1987); and

o Wellhead Protection: A Decision
Makers’ Guide (May 1987).

To obtain copies of these or other EPA materials,
contact the EPA Regional gxi‘ound-water repre-
sentative (listed in Section 5).




SECTION 2

IDENTIFYING LOCAL NEEDS

This section reviews the typical questions that
localities have considered before developing a
wellhead protection program:

e Local objectives: What must be
accomplished?

e Wellhead protection areas: What
areas should be protected?

e Sources of contamination: What
are the threats to ground water?

e Local resources and constraints;
What can be accomplished?

e Existing programs: What other
programs need to be considered?

An evaluation of these issues may help guide
development of a wellhead protection program.

Local Objectives

By clearly specifying objectives in adopting a
wellhead protection program, localities may be
better able to:

o Investigate programs adopted
elsewhere to meet similar‘ goals;

e Decide what program options
make sense and which do not;
and

s Tailor the program to the specific
objectives.

A variety of factors, including dependence on
ground water, availability of alternative sources of
drinking water, local commitment to a program,
and other factors discussed in this section, will
combine to determine the local objectives in well-
head management. Some communities may wish
to provide complete protection against any
contamination of their aquifer through use of the
various land-use tools. Others may wish to give
highest priority to current or future problems
stemming from particolar sources, such as
underground storage tanks, or agricultural practices.

EPA’s Guidelines for Delineation of Wellhead
Protection Areas identifies several operational goals
for wellhead protection:

o Providing a remedial action zone
around a wellhead to act as a
safety buffer that allows time to
respond to an accidental contam-
inant release;

e Creating an attenuation zone to
reduce concentrations of known
contaminants in ground water
before they reach the well; and

e  Using wellfield management zones
to regulate activity in all or part
of the recharge area.

Although the goals can often be identified
before evaluating the other issues discussed in this
section, localities should be careful not to restrict
the program unnecessarily. Further consideration
may reveal that initial goals could be expanded
upon, or should be modified.

Wellhead Protection Area

For the purposes of this document, wellhead
protection area refers to the area that will be
managed by a community in order to protect
ground-water resources. Under the Safe Drinking
Water Act, a wellhead protection area is defined
as "the surface and subsurface area surrounding a
water well or wellfield, supplying a public water
system, through which contaminants are reasonably
likely to move toward and reach such water well
or wellfield.”

WELLHEAD DELINEATION

The method by which this area is defined may
differ from one community to the next. The
objective is to identify a defined geographic area
that is significant for the protection of water
quality. Various documents and other resources
are available to assist in making this determination,
including EPA’s Guidelines for Delineation of
Wellhead Frotection Areas.

Communities with sufficient resources may
wish to hire hydrogeologic consultants to delineate
the boundaries of these areas. A community need
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not, however, have the resources of a large
metropolitan area to obtain an adequate delineation
of their wellhead protection area. EPA’s
Guidelines present a range of methods for
delineation of wellhead areas, some of which are
straightforward and unlikely to require significant
time or resources.

State offices responsible for protection of water
resources may be particularly useful sources of
information. Contacts at these State agencies are
listed in Section 5. These agencies will, in many
cases, have information available on the geology
and hydrology of areas in the State.
Massachusetts, for example, maintains a
hydrogeologic information matrix that lists all
relevant State, U.S. Geological Survey (USGS),
and consultant reports, indexed by geographic
location.

In addition, communities can contact represen-
tatives of the local water utilities, the Soil
Conservation Service, the Extension Service of the

Y RN

I

U.S. Department of Agriculture’ (USDA), or the
District Office of the U.S. Geological Survey.
Individuals associated with these agencies often
possess knowledge of the local geology that will
assist in determining the appropriate level of
protection. Local expertise may also be available
from other sources, including university faculty,
local residents, or local industries willing to offer
their services. P

GROUND-WATER HYDROGE(E)LOGY

About half the U.S. population, and about 95
percent of rural America, depends on ground
water. Rain and snow infiltrating through the soil,
and water from streams and| rivers, recharge
underground aquifers. Aquifers may be localized
or cover several towns or counties. Ground water
generally moves from areas of recharge to areas of
discharge. i

Ground-water wells affect the flow of ground
water by lowering water levels in an area around
the well, known as the zone of iinfluence or cone
of depression, as depicted in Exhibit 1. The full
recharge area to the well is often called the zone
of contribution. The zone of influence and the
zone of contribution may constitute a fraction of
an aquifer’s area, or go beyond individual aquifers
to inter-connected aquifers. The wellthead protec-
tion area may constitute all or part of the zone of
influence or zone of contribution. Wellhead
protection areas range in size, usually from tens of
acres to several square miles, and, in some cases,
to tens of square miles. ‘

Ground water can becomé contaminated by
many hazardous materials, such as pesticides,
fertilizers, organic chemicals, and human wastes.
The degree of contamination depends on soil
characteristics, contaminant characteristics, ground-
water flow, and other factors. [Porous soils, such
as sand, located over shallow aquifers generally are
quite susceptible to contamination, while deep
aquifers located in heavy clay soil areas are less
susceptible.  Once contaminated, aquifers are
difficult and expensive to clean/up. For example,
localities or responsible parties may have to pay for
site studies, remediation, and,property damage.
The most cost-effective approach is to prevent
contamination before it occurs, rather than at-
tempting to remedy existing contamination.

For detailed information 01:1 the hydrogeologic
framework of the wellhead protection program,
localities may wish to examine;some of the EPA
materials or other ground-water references listed
in Section 5 of this document. '
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Sources of Contamination

Many communities have evaluated both existing
and potential sources of contamination before
considering methods to prevent future problems.

INVENTORY OF EXISTING SOURCES

An inventory of the number and diversity of
existing activities can serve a two-fold purpose for
wellhead protection:

It provides local officials with an
understanding of the potential for
contamination; and

It provides basic information that
can be useful for designing dif-
ferent controls and determining
the areas in which they should be
applied.

The extent and focus of an inventory can vary
from town to town depending on specific local
concerns, resources available, and the variety of
potential contamination sources. A local

community may decide to inventory all of the
potential sources within its political boundaries or
may decide to expand the inventory beyond these
boundaries to encompass contaminant sources that
Oakley, Kansas, for

pose a potential threat.

instance, in cooperation with the county govern-
ment, is conducting a review of land-use practices
both inside and outside the city limits that may
affect municipal wells. Even if a community does
not have the legal authority to regulate the sour-
ces outside its boundaries, property owners, water
utilities, or adjacent regulatory officials may be
willing to cooperate in an effort to prevent con-
tamination.

In addition, 2 community may determine that
specific sources pose a threat to the water supply
and focus on these threats wherever they may be
found. In agricultural communities, the focus may
be on the storage and application of fertilizers and
pesticides. Other communities may decide to
concentrate on underground storage tanks, dry
cleaners, or specific industrial activities. After
assessing the risks, communities that choose to
focus on either specific areas or sources can
expand their program in the future to encompass
additional areas or activities at a later date.
Exhibit 2 identifies specific sources of
contamination that could be addressed in an
inventory. EPA or State officials can provide
information on how to conduct an inventory and
local agencies, such as fire departments, can assist
in identifying potential sources (e.g., underground
storage tanks).




EXHIBIT 2 ;
SOURCES OF GROUND-WATER CONTAMINATION?

CATEGORY 1 - Sources designed to discharge
substances

Subsurface percolation (e.g, septic tanks and
cesspools)
Injection Wells
Hazardous waste
Non-hazardous waste (e.g, brine disposal and
drainage)
Non-waste (e.g, enhanced recovery, artificial
recharge solution mining and in-situ mining)
Land application
Waste water (e.g, Spray irrigation)
Wastewater byproducts (e.g., sludge)
Hazardous waste
Non-hazardous waste

CATEGORY I - Sources designed to store,
treat, and/or dispose of substances; discharge
through unplanned release

Landfills
Industrial hazardous waste
Industrial non-hazardous waste
Municipal sanitary

Open dumps, including illegal dumping (waste)

Residential (or local) disposal (waste)

Surface impoundments
Hazardous waste
Non-hazardous waste

Waste tailings

Waste piles
Hazardous waste
Non-hazardous waste

Materials stockpiles (non-waste)

Graveyards

Animal burial

Aboveground storage tanks
Hazardous waste
Non-hazardous waste
Non-waste

Underground storage tanks
Hazardous waste
Non-hazardous waste
Non-waste

Containers
Hazardous waste
Non-hazardous waste
Non-waste

Open buming sites

Detonation sites

Radioactive disposal sites

CATEGORY III - Sources desngned to retain
substances during transport or transmission

Pipelines {
Hazardous waste ;
Non-hazardous waste
Non-waste !

Materials transport and transfer operatzons
Hazardous waste
Non-hazardous waste
Non-waste

CATEGORY IV - Sources discharging substances
as a consequence of other planned activities

Irrigation practices (e.g. return ﬂow)

Pesticide applications

Fertilizer applications

Animal feeding operations

De-icing salts applications

Urban runoff

Percolation of atmosphenc pollutants

Mining and mine drainage ‘
Surface mine-related
Underground mine-related

CATEGORY V - Sources providing conduit or
inducing discharge through alﬂ:ered flow patterns

Production wells
Oil (and gas) wells ;
Geothermal and heat recovety wells
Water supply wells '

Other wells (non-waste)
Monitoring wells
Exploration wells

Construction excavation

CATEGORY VI - Naturally occurrmg sources
whose discharge is .created amd/or exacerbated
by buman actnvnty -

Groundwater - surface water interactions

Natural leaching

Salt-water intrusion/brackish water upconing (or
intrusion of other poor-qualtty natural water)
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After the inventory has been completed, the
local government will evaluate the data gathered in
the inventory. Communities have mapped the
location of sources and calculated distances to wells
or aquifer recharge areas, Sources may be
categorized by type or by degree of potential harm
to ground water. In addition, the inventory could
categorize sources by the degree of local regulatory
authority over the source (e.g., local ordinances
may regulate subdivision development, while State
and Federal regulations govern hazardous waste
management practices).

POTENTIAL FOR NEW SOURCES

Identification of existing contamination sources
may address immediate concerns about protection
of the local water supply. To ensure that the
supply remains uncontaminated, communities have
also anticipated growth areas and future activities
to maintain the quality of the water supply.

Communities in rapidly growing areas, for
example, have examined land-use patterns and
directed industrial development or other potential
sources of contamination to areas that do not pose
a threat to the water supply. Where land-use
controls alone were insufficient or not appropriate,
communities have adopted design and operating
standards to protect ground-water quality. Where

particularly sensitive areas have been identified,
communities have decided to ban activities that
pose a large risk of contamination in those areas.

The advantage of planning prior to develop-
ment is that localities can specify growth locations
and development procedures that will minimize
later problems with ground-water quality. Taking
steps before a problem arises has the added
advantage of avoiding disruptions to existing land
use and possible legal challenges (e.g., claims of
discriminatory actions).

PRIORITIZING SOURCES OF
CONTAMINATION

Identification of the potential sources of
contamination is one of the first steps in wellhead
protection. As mentioned above, a community
may decide to focus its inventory on specific
sources based on a perception of local threats or
needs. Even if a complete survey has been made
of all potential sources of contamination, a locality
may still wish to prioritize the sources based on
the degree of threat and the need for controls.

Some activities that present a risk to ground-
water quality may be adequately regulated by
existing controls and, thus, not require further
oversight. Moreover, limits on available resources
may dictate that local governments address more
significant threats to the water supply immediately
and address additional sources as resources become
available. Some communities have developed
methods to evaluate the risk potential of sources.
Federal and State officials also may be able to
assist local governments in setting such priorities.

“——m




Local Resources

A ground-water management program should
be tailored to fit the specific needs and capabilities
of a community, Therefore, many communities
have evaluated local resources that may affect the
implementation of local programs.

ADMINISTRATIVE

Most of the management tools that are
discussed in this document require some degree of
administrative activity in order for the program to
be effective. Zoning, for example, requires an
analysis of the local land-use patterns to determine
growth areas; site plan review requires a means of
reviewing applications; and design and operating
standards may require review of applications and
inspection of operations. These activities can be
handled by a planning commission, site plan review
committee, or health or building departments in
many communities. Before adopting a particular
management tool, therefore, a community may
wish to decide who will be responsible for
implementation of the program and ensure that
the responsible agency has the time and expertise
necessary to do the job effectively.

RESOURCES

Before adopting a management tool, local
governments may wish to consider the resources
available for implementation. For example,
although volunteers can conduct a certain amount
of the ground work in identifying potential sources
and by participating in planning and site plan
review activities, they will not be able to conduct
inspections.

Similarly, programs that require the time of
health department, building department, or other
municipal personnel must be evaluated in light of
the current staffing needs and staff levels of that
department. If the building department, for
instance, is already stretched to its capacity, it may
be unable to provide review of the use of new
design standards in building permit applications
without additional staff.

In some cases, current personnel do not have
the necessary expertise in the subject. The
availability of training should be looked into before
adopting particular tools or hiring new staff with
the needed skills.

ECONOMIC/POLITICAL :

Regulation of activities in the wellhead protec-
tion area, if it is to stand up to;local review and
be accepted in the community, must recognize both
existing regulatory programs and pressures for
development. A program may be more easily
accepted by the population if it can be tied into a
program that is already in place or can be tied to
existing local concerns. If the community has had
experience with ground-water prdblems in the past,
it may be more receptive to preventive steps. A
community that is actively pursuing an industrial
base, on the other band, may be reluctant to
impose restrictions on such development if poten-
tial threats to ground-water quality are low.

LEGAL

Legal authority and the extent of that authority
must be considered when evaluating management
options. The police power of the States,
established by the Tenth Amendment of the U.S.
Constitution, has been delegated to local govern-
ment by most States. The police power encompas-
ses a broad power to legislate|on behalf of the
public health, safety, and welfare, and thus can
include regulations to protect ground water from
contamination. There are limits to this power,
based on the actions of Federal and State
regulatory authorities, the language of the enabling
laws, and Federal and State coﬁlrt rulings. Local
communities operate under some constitutional
constraints on their power to act, including the
need to provide equal protection, due process of
law, and just compensation for property taken for
public use. The city attorngy or other local
government attorneys can evaluate whether planned
local regulations or actions would constitute a
taking. In general, though, actions protecting
public health and safety are given broad latitude by
courts before such actions are considered takings.
Most local governments possess the power to
establish and enforce zoming and subdivision
regulations, and to protect drinking water.

Other legal issues that imay affect local
management options include:

e State/Federal preemption;
o Delegations of local powers;

e Authorities granted, or restricted
by statutes; and

e Specific’ limitations within the
municipal charter. ,
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These legal issues are discussed below.

State/Federal Preemption. Courts have found
that some matters are of such general concern that
laws passed at the State or Federal level will take
precedence over local regulation. This doctrine
generally applies, however, only when the State or
Federal government has actually adopted legislation
in the specific area that local government is seeking
to regulate.

Delegations of local powers. State constitutions
are the means by which States typically delegate
police powers to local governments. Another
common source of authority is through the grant
of home rule power either by legislation or
constitutional amendments. This delegation may,
for instance, limit local police power to regulations
that do not conflict with the general laws of the
State. In many cases, the delegation may be so
broad as to be unclear. Where there appears to
be a valid case to be made for an interpretation
favoring regulation, localities may wish to weigh the
risk of a contrary interpretation by the courts and
the associated legal costs against the potential
ground-water protection benefits. Questionable
delegations of power can be referred to the State
Attorney General for clarification.

Statutes. State legislation may specifically
grant local governments the authority to adopt
ground-water protection programs. For example,
Ilinois authorized local creation of a setback zone:

"The corporate authorities of each
municipality served by a com-
munity water supply well may
perform a groundwater protection
needs assessment, and may by
ordinance adopt a minimum or
maximum setback zone around a
wellhead..." Illinois Groundwater
Protection Act (P.A. 85-863) §11-
125-4,

In addition, States may reserve the authority
to regulate in certain areas. Some States, for
example, restrict the authority of localities to
regulate pesticide use.

Charter. Some communities receive their
authority to govern by a charter, granted by the
State. In such a case, the charter will be specific
as to powers. This will generally include the
authority endowed by police power.

A community may wish to conduct a pre-
liminary investigation of local needs, evaluate

management options, and request an analysis of
preferred alternatives by the municipal attorney or
a local land-use attorney.

Existing Programs

Existing programs in a community may already
address local concerns. In addition, some Federal,
State, or regional and local programs may provide
useful information and guidance.

FEDERAL

There are several Federal statutes that govern
various aspects of ground-water protection:

o SDWA (the Safe Drinking Water
Act) regulates the use of wells for
waste disposal and establishes the
Wellhead Protection Program.
Sole Source Aquifer designation
provides an additional level of
review for some Federal activities.
In addition, the SDWA provides
EPA and the States with authority
to ensure that drinking water
supplied by public water systems
meets minimum health standards.

¢ RCRA (the Resource Conserva-
tion and Recovery Act) sets stan-
dards for the design, operation,
and cleanup of hazardous waste
facilities. RCRA also regulates
underground storage of petroleum
and other hazardous substances,
and municipal solid waste landfills.

o CERCLA (the Comprehensive
Environmental Response, Com-
pensation, and Liability Act), also
known 'as Superfund, was
established to clean up abandoned
hazardous waste sites, including
those that threaten drinking water
supplies.

¢ SARA (Superfund Amendments
and Reauthorization Act) Title IIT
requires businesses to notify
governments of  potentially
hazardous substances stored or
managed on-site. This information
can be useful in identifying
potential contamination sources.
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e CWA (the Clean Water Act) is
currently limited to ground water
shown to have a connection with
surface water and sets standards
for allowable pollutant discharges.

e FIFRA (the Federal Imsecticide,

jcide, and Rodenticide Act)

was established to set standards

for pesticides. Pesticides are

potential contaminants of ground-

water supplies, especially in rural
areas.

Local officials should contact Regional EPA
personnel, and State ground-water officials (see
Section 5) to obtain information on how these laws
a;xd programs may affect local wellhead protection
plans,

STATE

State governments, under the requirements of
SDWA, are to designate a lead agency and develop
a wellhead protection program at the State level.
Officials responsible for administering this program
can provide guidance for meeting State

requirements and establishing local programs.

States can assume some of the authorities
created by RCRA, SDWA, and CWA by adopting
legislation and a regulatory program at least as
stringent as the Federal program. The State
agencies responsible for administering these
programs may be able to help determine if
enforcement of existing regulations could alleviate
local concerns, and if expertise is available to assist
local governments.  Many States also have
programs related to ground-water protection that
may already provide some form of regulation of
wellhead protection areas.

REGIONAL AND LOCAL |

Local ordinances and by-laws may already be
sufficient to accomplish local goals.  Local
communities may wish to examine existing local
programs to decide if stringent enforcement or
additional changes will be sufficient to accomplish
the desired goals. Finally, many States have a
network of regional agencies, such as planning
agencies or conservation districts, that address
ground-water protection or can provide information
or assistance to local govemme'nts.
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CHOOSING APPROPRIATE TOOLS FOR WELLHEAD PROTECTION

Overview

A number of commonly used land-use controls,
source controls, and other tools have been found
to be useful for protecting wellhead areas. Al-
though most of these tools have been used tradi-
tionally for other purposes, many are now being
used to protect ground water.

This section describes briefly some tools used
successfully by local governments throughout the
country for ground-water protection. The purpose

here is to introduce these tools, explain how they:

have been used in the past, how communities can
find innovative ways to apply them to wellhead
protection areas, and what considerations
communities should be aware of in adapting and
implementing them. This discussion is not an
exhaustive review, but simply an introduction to
what is available and what to. look for. For more
information, check the written sources listed in
Section 5 or contact EPA or State ground-water
protection agencies. .

The management tools described here are:

Zoning Ordinances (page 12). Zoning or-
dinances typically are comprehensive land-use
requirements designed to direct the development
of an area. Many local governments have used
Zoning to restrict or regulate certain land uses
within wellhead protection areas.

Subdivision Ordinances (page 18). Subdivision
ordinances are applied to land that is divided into
two or more subunits for sale or development.
Local governments use this tool to protect wellhead
areas in which ongoing development is causing
contamination or there is inadequate well recharge.

Site Plan Review (page 19). Site plan reviews
are regulations requiring developers to submit for
approval plans for development occurring within a
given area. This tool ensures compliance with
regulations or other requirements made within a
wellhead protection area.

Design Standards (page 21). Design standards
typically are regulations that apply to the design
and construction of buildings or structures. This
tool can be used to ensure that new buildings or
structures placed within a wellhead protection area
are designed so as not to pose a threat to the
water supply.

Operating Standards (page 23). Operating
standards are regulations that apply to ongoing
land-use activities to promote safety or environ-
mental protection. Such standards can minimize
the threat to the wellhead area from ongoing
activities, such as the application of agricultural
pesticides or the storage and use of hazardous
substances.

Source Prohibitions (page 25). Source
prohibitions are regulations that prohibit the
presence or use of chemicals or hazardous activities
within a given area. Local governments have used
restrictions on the storage or handling of large
quantities of hazardous materials within'a wellhead
protection area to eliminate the threat of
contamination.

Purchase of Property or Development Rights
(page 26). The purchase of property or develop-
ment rights is a tool used by some localities to
ensure complete control of land uses in or sur-
rounding a wellhead area. This tool may be
preferable if regulatory restrictions on land use are
not politically feasible and the land purchase is
affordable.

Public Education (page 29). Public education
often consists of brochures, pamphlets, or seminars
designed to present wellhead area problems and
protection efforts to the public in an
understandable fashion. This tool promotes the
use of voluntary protection efforts and builds public
support for a commumity’s protection program.

Ground-Water Monitoring (page 31). Ground-
water monitoring generally consists of sinking a
series of test wells and developing an ongoing
water quality testing program. This tool provides
for monitoring the quality of the ground-water
supply or the movement of a contaminant plume.

Household Hazardous Waste Collection
(page 32). Residential  hazardous  waste
management programs can be designed to reduce
the quantity of household hazardous waste being
disposed of improperly. This program has been
used in localities where municipal landfills
potentially threaten ground water due to improper
household waste disposal in the wellhead area.

Water Conservation (page 34). Water conser-
vation can encourage individual or commercial/ -
industrial users to limit their water use. This tool




may reduce or eliminate contamination of ground- .

water supplies through saltwater intrusion.

Other Methods (page 35). Many communities
are using innovative methods that combine
elements of the previous management tools. Some
create new management tools of their own.

Zoning Ordinances

DESCRIPTION

Zoning is a tool that traditionally has been
used to control development in a comprehensive,
planned manner. A locality might be able to
modify an existing zoning ordinance, or draft a
new ordinance, to incorporate wellhead protection
areas into a comprehensive plan. This section
describes briefly how zoning has been used and
then discusses how localities can meet specific
wellhead area protection needs.

Zoning consists of dividing a municipality into
districts and applying land-use regulations uniform-
ly throughout each district. Traditionally, zoning
has been used to separate incompatible land uses,
such as residential, commercial, and industrial uses.
Applied in this manner, zoning both defines what
kind of general land use can occur within a given
district and specifies a set of applicable regulations
for that district.

Exhibit 3 presents a hypothetical locality with
a typical zoning ordinance in place. In this ex-
ample, the zones were not assigned with municipal
well sites in mind and hence the area surrounding
the wells was zomed for light industrial use.
Because this parcel of land has mot yet been
developed, several options for better protection of
the wellhead area may be available. This same
exhibit will be modified further in the text to
illustrate how down-zoning may be applied to the
community and how overlay zoning may be used
in the wellhead protection area.

Zoning has been used as a tool to protect
wellhead areas from contamination or inadequate
ground-water recharge in a number of ways,
depending on the level of development surrounding
the wellfields. Zoning is useful primarily for
directing future development in a planned fashion,
as opposed to changing existing, developed condi-
tions. Once an area is developed for industrial
use, it may be difficult to re-zone that area for
commercial or residential use.

If a wellhead area currently is undeveloped
and unzoned, the most direct apprioach for protect-
ing that area is to zone the area for some use
more compatible with ground-v:vater protection,
Many communities have found that uses that are
compatible with ground-water protection include
low-density residential use (v{/ith limited or
prohibited septic system use) and open space.
These uses are generally compatible with wellhead
protection because they typically do not involve the
use or transport of large quantities of hazardous
materials. Also, these uses typically do not create
large areas of impervious surfaces that might
hinder ground-water recharge. Other uses, such as
light industrial activities, might be compatible if
communities take precautions against the improper
storage or use of hazardous substances.

Down-zoning. If a wellhead area is already
zoned but is not yet developed, the community
could "down-zome" that area to a use more
compatible with ground-water protection. Down-
zoning refers to changing an established zone to a
use that is less intensive (i.e, with a lower
allowable density) than the originally designated
use. Exhibit 4, for example, illustrates how the
hypothetical community presented in Exhibit 3
could down-zone the zones surronnding its wells to
promote better wellhead protection. In this
hypothetical example, the town would change the
light industrial use designation of the zone
surrounding the well sites to residential use.

Phase-ins. If a wellhead area is zoned and
developed in a manner not readily compatible with
wellhead protection, some protective measures may
be possible by phasing-in zoning requirements over
time. If the wellhead area is surrounded by heavy
industrial plants, for example, a community could
require that no new industrial plants can locate
within the wellhead area and that, once their useful
lives. were complete, all existing |facilities must be
shut down and decontaminated. Moreover, existing
facilities might be barred from expanding their
operations. Although this approach may take some
time to be implemented fully, it does allow the use
of zoning despite existing, incompatible
development patterns. Other management tools,
such as source restrictions, can also be phased-in
to avoid disruptions in developed areas.

In addition to these relatively simple zoning
approaches, a wide variety of more specialized and
sophisticated zoning methods might also be useful
for wellhead area protection. ' As noted above,
zoning typically involves both designating allowable
general land uses, such as residential use, and
further specifying particular regulations, such as
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EXHIBIT 4
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limiting the use of septic systems. The zoning
variations presented here either emphasize one
aspect of this process or combine zoning with other
land management tools to allow effective wellhead
arca protection. The remainder of this section
briefly describes these zoning variations and then
offers some general considerations for the use of
zoning for wellhead area management and
protection.

Large-lot zoning, Large-lot zoning applies to
residential use zones and requires, for example, 5-
to 20-acre or larger lot sizes. Communities have
found that such zoning is particularly useful for
reducing the quantity and impact of septic system
leachate to a water supply aquifer or for preserv-
ing open land in order to facilitate aquifer
recharge.

Conditional Zoning. Conditional zoning may
apply within a standard zone or may be used in
the absence of clearly delineated zones. The idea
behind this technique is that certain land uses (e.g.,
single family housing) are allowed while other uses
(e.g, apartment complexes) are allowed only under
specified conditions (e.g., no multi-family structure
may use a septic sytsem). The purpose of this tool
is to clarify the acceptability of different land uses
and to ensure that potentially harmful activities are
addressed adequately. This tool is probably most
effective if used in combination with site plan
review, which is discussed in more detail below.

Floating Zones. Floating zones are defined by
specified land conditions and may not necessarily
be clearly delineated on a zoning map. The
specified conditions that might bring floating zone
restrictions into effect might include, for example,
the presence of wetlands or a wellhead area,
Typically, developers must demonstrate either that
their projects do not lie within an area subject to
floating zone limits or, if they do, that applicable
restrictions are being met by the proposed
development. Because the burden of proof is on
the developer, floating zones might be a useful
way to protect welthead areas without actually
defining those areas on a map. For example, a
community could specify that development may not
occur within a five-year time of travel area
surrounding a well and then require developers to
demonstrate whether they fall into such a zone.
The use of a site plan review in combination with
a floating zone requirement might help to ensure
that undesirable activities are not occurring within
wellhead areas or that adequate precautions are
being taken.

Cluster Zoning and Planned Unit Develop-
ments (PUDs). Cluster zoning, used primarily to
control residential development, involves increasing
densities within sections of a single zone while the
remaining areas of the zone are left in open space.
Development that increases the density of the area
is allowed only if the average density throughout
the entire zone remains at or below the designated
density for that zone. For example, as long as the
average density within a zone remains at five units
per acre, it does not matter whether those units
are spread evenly throughout the zone or
"clustered" in a corner of the zone. PUDs are
essentially cluster zoning developments on a large
scale. The purpose of both of these methods is to
increase density while maximizing open space.

Incentive or Bonus Zoning. Incentive zoning
typically is used as a way of promoting the use of
clustered zones. Incentive zoning might work by
allowing 15 houses per acre rather than 10 houses
per acre (thus producing a five-house bonus for
the developer) as long as the developer takes
actions to protect a wellhead area, such as
increasing recharge by maximizing open space.
This tool can be useful if clustering is not required.

Overlay Zoning. Overlay zoning involves
taking an existing zoned arca and overlaying
additionally defined zones for environmental or
other purposes. Overlay zones need not conform
to the boundaries of existing zones. Overlay zoning
typically is administered by plotting an opaque map
that delineates existing zones (e.g., residential,
commercial, industrial) and then using transparent
maps to delineate the overlay zone itself (e.g., a
wellhead protection area). This tool may be
particularly useful for adopting wellhead protection
zones and regulations in a municipality that already
has a standard zoning ordinance.

Exhibit 5 illustrates the use of an overlay zone
for the hypothetical community presented in Exhibit
3. In this example, the overlay zone is the
wellhead protection area itself. Only those areas
actually within the overlay zone become subject to
special wellhead protection measures. In this case,
the areas within the wellhead protection area are
designated as a wellhead area protection district in
addition to the original designation. Creating a
welthead area protection district may involve, for
example, restricting the use of septic systems or
requiring lower density residential development.
One advantage of using an overlay zone is that it
can target changes to wellhead areas alone and
allow uses outside the overlay zone to continue.
Several of the land management tools discussed
below, such as site plan reviews, design and
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operating standards, and source prohibitions, might
be especially effective when applied within wellhead
area overlay zones.

CONSIDERATIONS

Any one of the above zoning methods may be
useful in protecting wellhead areas if a community
already has a zoning ordinance in place or if it is
sceking the kind of comprehensive land-use
planning that zoning facilitates. In choosing the
appropriate approach, a locality should consider its
own needs and resources carefully and tailor its
efforts accordingly (e.g., down-zoning is less
effective in developed areas). Moreover, regardless
of the zoning method chosen to protect the
wellhead area, several aspects of zoning in general
should be considered. ,

There are a number of other legal issues to
consider. Be aware that ordinances which are
unnecessarily restrictive or discriminatory, especially
if they exceed local home rule powers, may be
struck down by the courts. Moreover, stringent
regulations that cause excessive diminution of
property values can be deemed a “regulatory
taking" by the courts, thus necessitating the
payment of "just compensation" to affected parties.
One way to prevent litigation is for the local
government’s legal counsel to review regulatory
programs for unnecessary stringency.

Zoning should be given some practical
consideration as well. As noted above, zoning is
primarily a tool for directing the development of -
land in a desirable manner. If local wellhead areas
are already largely developed, down-zoning may not
be the most effective or timely approach for
protecting the wellhead areas. Nonetheless, down-
zoning or one or more of the zoning variations
described above may be useful for the reduction of
potential contamination threats in already
developed wellhead protection areas.

A final aspect of zoning to conmsider is its
political feasibility. Although one of the oldest
and most established land-use tools throughout the
United States, zoning involves telling people what
they can and cannot do with their land. Enacting
a zoning ordinance, therefore, can be politically
contentious. Moreover, because one political
benefit that zoning produces is the knowledge that
land use in a given area will be stable and
consistent, changing an existing zoning designation
may prove to be more contentious than creating
the zone in the first place.




Subdivision Ordinances
DESCRIPTION

Another tool that local governments might be
able to adapt for protecting wellhead areas is a
subdivision ordinance. Like zoning, the authority
to impose subdivision regulations to control land
use is delegated by the State to a locality. Unlike
zoning, however, subdivision regulations apply only
when land is actually divided for sale or
development. Subdivision ordinances, therefore,
are useful primarily for controlling future
development. Subdivision ordinances also require
less effort by the municipality, and may be less
objectionable to town residents, because such
ordinances typically do not involve the comprehen-
sive planning and control required by zoning. If
a comprehensive planning effort is unnecessary or
infeasible, a subdivision ordinance might be a
useful tool for controlling development and perhaps
applying other protective regulations within
wellhead areas. This section describes how
subdivision ordinances typically work and how
communities might adopt subdivision ordinances to
meet local wellhead area protection needs.

Subdivision ordinances are ordinances that
apply when a parcel of land is divided into two or
more lots for sale or development and are often
implemented as part of an overall zoning program
(e.g., in metropolitan areas). The primary purpose
of subdivision regulation is to control development
to ensure that growth does not outpace local
infrastructure (e.g., roads, schools, and fire
protection). Traditionally, the benefits of sub-
division ordinances have been their requirements
for improvements to the infrastructure, reservation
of land for public parks or schools, and the use of
design and construction standards.

Often the only form of land-use control in
rural areas, subdivision ordinances can be applied
to a certain size of development (i.e., the number
of the lots being created), or the timing of
development (ie., all at once versus a small
number of parcels per year). Moreover, the types
of requirements made, such as how much land
must be set aside for open space, and the types of
exemptions allowed, such as land transfers within
families, can vary widely depending on what the
locality’s development goals are.

As noted above, a subdivision ordinance used
for wellhead area protection will resemble a zoning
ordinance in a number of ways. For example, a
subdivision ordinance will be useful for directing
the development of an area but will not be useful

for changing existing development patterns. Also
like zoning, a subdivision ordinance can be tailored
to apply only in certain areas, such as wellhead
areas, and impose basic density: or open space
requirements for the sake of preventing wellhead
area contamination and promoting aquifer recharge.
Finally, both zoning and subdivision ordinances can
be combined easily with other, more specialized or
sophisticated land management tools, such as site
plan reviews, design and operating standards, or
source prohibitions, to create effective wellhead
area protection programs.

If local wellfields are located in an
undeveloped area that might be subject to future
subdivision and development, local governments
might be able to protect wellhead areas effectively
by using a subdivision ordinance. One approach
that has been used requires that any subdivision
occurring within a wellhead protection area follow
minimum density standards, such|as five-acre lots,
or use low leakage sewers and advanced water
treatment facilities, -

If some degree of development already has
taken place around a wellhead area, or if a
hydrogeologic study indicates that the wellhead
protection area is in danger of being contaminated,
subdivision ordinances also can be -combined with
source control regulations. For example, a
community could prohibit the 'placement of
hazardous materials storage containers in the
wellhead area and could also require that any new
or additional subdivision and development taking
place in the wellhead areas incorporate appropriate
design and operating standards. -

In general, the usefulness.of a subdivision
ordinance will depend primarily on the extent of
development surrounding well sites and whether
future development will entail the subdivision of
existing land parcels. With little or no
development within large parcels'of undivided land,
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a wide variety of subdivision ordinance options
may be available. Alternatively, if an area is fully
subdivided into small units, a subdivision ordinance
will be of limited utility in protecting a wellhead
area.

CONSIDERATIONS

A subdivision ordinance designed for wellhead
protection will likely be similar to a zoning
ordinance in that regulations will be applied to
development activities in limited or specified areas.
If a community’s primary goal is to ensure only
that whatever development takes place does not
threaten wellhead areas, and not to control land
use outside of wellhead areas, then a subdivision
ordinance might be more appropriate than a
comprehensive zoning ordinance. On the other
hand, subdivision regulations only apply, by defini-
tion, when a parcel of land is divided for develop-
ment purposes. If the concern is to address any
kind of development regardless of whether the land
is actually divided into subunits, then zoning might
be a more effective wellhead area protection tool
than a subdivision ordinance. Larger metropolitan
areas often combine subdivision ordinances with

zoning programs.

Establishing a subdivision ordinance has legal
implications for a community. As with zoning,
subdivision regulations can be challenged in court
for being discriminatory or exclusionary if they are
not applied consistently within an area or across
residential or industrial uses.  Moreover, a
subdivision ordinance that causes a significant
diminution of property values might be construed
as a 'regulatory taking" and so require just
compensation to affected parties. Regulations that
are especially stringent also might be litigated for
exceeding the locality’s home rule powers, unless
the locality can demonstrate that the regulation is
reasonable and necessary to protect the public
welfare.

A final aspect of subdivision regulation that
should be considered is its political feasibility. As
with zoning, subdivision regulation is a common
and generally accepted municipal land-use control
authority. Nonetheless, subdivision ordinances limit
what land owners can do with their land and so
can be contentious. Any effort to enact a
subdivision ordinance could be accompanied by an
active effort to explain why wellhead areas need
protection and why the ordinance being proposed
is appropriate.

Site Plan Review

DESCRIPTION

The purpose of a site plan review is to
determine whether a proposed development project
is compatible with existing land uses in the
surrounding area and whether the existing or
planned infrastructure will be able to support the
new development. Generally, a site plan review is
required by a local ordinance, such as a zoning or
subdivision ordinance, before any construction can
begin and is reviewed by a local authority, such as
a town board or planning committee. The plan
itself might have to respond to numerous, detailed
specifications, such as design and construction
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standards, or simply might have to meet a general
condition, such as a requirement that new
developments must be compatible with surrounding
land uses. If the reviewing authority determines '
that the proposed plan represents an incompatible
use, does not meet required standards, or would
otherwise overwhelm the infrastructure, then the
board usually either will reject the plan outright or
accept the plan upon conditional modifications.

A site plan review requirement can be an
exceptionally useful tool for implementing a
wellhead protection program because it is an
effective mechanism for reviewing and enforcing
other requirements. If a site plan review is
required as part of a zoning or subdivision or-
dinance, for example, then the site plan review
becomes the means for ensuring that, before any
development begins, it will comply with the various
requirements of that ordinance. Some of the more
important requirements of the zoning or subdivision
ordinance, in turn, might be design and operating
standards or source prohibitions designed to protect
wellhead areas from contamination or adverse
impacts on ground-water recharge.

Moreover, the more sophisticated and complex
a wellhead area protection ordinance is, the more
useful a comprehensive review process will be for
ensuring that all aspects of the regulations are
being addressed. This is especially true when site
plan reviews are required with conditional or
floating zoning, where various land uses are
allowed only under specified conditions.

* CONSIDERATIONS

Communities have encountered several
constraints in the use of a site plan review
requirement for wellhead area protection efforts.
First, because a site plan review ordinance requires,
by definition, that plans be submitted for review,
a locality must have sufficient administrative
resources and technical expertise to actually
perform the review. Even though a key advantage
of a site plan review requirement is that the
burden of proof is placed on the developer, the
more technically complex the site plan review
requirements, the more time and expertise
reviewers must have.

A second aspect of the site plan review process
to consider is that the less precise the requirements
being reviewed, the more difficult it will be to
evaluate reviews consistently and the more likely
it is that requirements will be
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challenged in court. In order to facilitate
evaluation, a community could make requirements
as specific as possible and ensure that the
requirements address real threats or problems in
an appropriate manner. One way to ensure that
requirements are specific and appropriate may be
to combine the site plan review with conditional
zoning, overlay zoning, design and operating

standards, or source prohibitions that are tailored
specifically for wellhead protection.

Finally, as with other commonly used land-use
controls, site plan reviews are more effective for
ensuring that future development takes place in a
desirable manner rather than changing existing
conditions. Nevertheless, site plan reviews might
be somewhat more acceptable politically than land-
use controls, such as source prohibitions, in that
the emphasis of site plan reviews is on promoting
appropriate development rather than restricting
certain land-use activities.

Design Standards
DESCRIPTION

Design and operating standards are used to
regulate the design, construction, and ongoing
operation of various land-use activities. Tradition-
ally intended to promote the use of safety features,
design and operating standards more recently have
been used to ensure adequate protection of the
environment., Design standards are requirements
for physical structures, such as double-walled
underground storage tanks, while operating
standards are procedures to prevent pollution, such
as limits on road salting. Local governments have
used design or operating standards, or both, to
construct effective wellhead area protection efforts.
This section discusses design standards in more
detail while the next section presents operating
standards. '

Design standards typically are applied to new
buildings or structures or to infrastructure items
such as road and parking lot runoff collection
systems, stream or ditch channels, and road salt
storage areas. Activities that might have a
significant impact on ground water, and so might
effectively be controlled by design standards,
include hazardous materials containment structures
or areas. Other such activities might include
surface water runoff collection systems and large
impervious surfaces, such as parking lots or build-
ings, that might reduce aquifer recharge.

One example of a design standard that could
be applied to such activities is a requirement that
run-off collection systems for roads and parking
lots be able to control at least the first inch or
two of rain water, which typically contains most of
the contaminants carried away by runoff. A design
standard also might be applied to hazardous
materials containment systems requiring a back-up
containment system or adequate protection from




adverse weather to prevent an accidental release of
materials. Yet another design standard that would
be useful for ensuring that a wellhead area has

adequate recharge might be to limit the area of
impervious surfaces.
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CONSIDERATIONS

There are a number of considerations to take
into account in using design standards for
protecting a wellhead area. First, drafting desugn
standards will require some technical expertise.
State, regional, or local agencies (e.g., public works
departments) may be able to provide help in
specifying technical standards and apphcable
designs. Second, if the design standard is a
performance standard, such as "new development
must control adequately runoff into the wellhead
protectmn area," the locality should ensure that the
standard is specific enough to allow consistent
evaluation of a development project. This may
reduce the likelihood of a legal challenge based on
the arbitrary or excessive use of regulatory
authority, could reduce the difficulty of making
compliance determinations, and may result in less
confusion among affected developers.

Third, if the design standard is a technical
standard, such as "hazardous materials storage
structures must have secondary containment

systems," then the locality may wish to ensure that
these requirements address genuine threats or
problems and are appropriate, requirements.
Again, this may reduce the likelihood of a legal
challenge based on the exercise of unnecessary
regulatory authority. In either case, combining
design standards with formal site plan reviews may
ensure that proposed developments are meeting
relevant design standards.

Because the design standard will be developed
primarily to protect the wellhead area, it should
be clearly written to apply either within that area
only or within that area and some expanded
recharge area in order to avoid unnecessarily
excessive regulation. For this reason, design
standards might work well when used as specific
requirements apphed through zoning or subdivision
ordinances that, in turn, address clearly delineated
wellhead protection areas. Targeting a design
standard in this way reduces the administrative
burden of having to review requirements where
they are not necessary, reduces the level of
confusion among affected land users, and might
reduce the likelihood of a legal challenge.

Localities may want to determine if potential
sources of ground-water contamination are already
regulated under Federal or State regulatory
programs.  For example, Federal design and
operating standards have been established for
several sources of- contamination, including:

o Underground storage tanks
containing petroleum products or
hazardous substances;

¢ Underground injection wells;

e Hazardous waste facilities that
have waste management units such
as landfills, container storage areas,
surface impoundments, or hazar-
dous waste treatment units;

o Hazardous waste generators;

e Municipal and industrial solid
waste landfills;

o Wastewater treatment plants;

¢ PCB storage, treatment, and dis-
posal facilities;

e Superfund sites (e.g, abandoned
hazardous waste disposal facilities);
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¢ Facilities managing nuclear
materials; and

e Surface mines.

For information on the Federal or State programs
applicable to these potential sources, contact
Regional EPA Ground-Water Representatives or
State ground-water protection agencies (listed in
Section 5).

Another factor to consider when drafting a
design standard is that design standards as a land-
use tool may not address existing conditions
effectively because they generally apply only to the
design and construction of new development
projects. Nonetheless, design standards may be
useful for controlling any modifications to existing
developed areas or other land uses.

A final consideration with regard to design
standards concerns coordination with operating
standards to ensure the continued effectiveness of
protection efforts. Communities using both types
of standards have designed both standards at the
same time to make sure they are compatible. For
example, an operating standard requiring the
periodic testing of secondary containment systems
may be useful if such systems are required as a
design standard.

Operating Standards
DESCRIPTION

An operating standard requirement along with
a design standard requirement might be a useful
tool for protecting a wellhead protection area. As
with design standards, operating standards, such
as those applied to handlers or transporters of
toxic chemicals, are designed to ensure the safety
of workers or other parties. Operating standards
can also be used to protect the environment by
preventing or controlling releases of contaminants.
If wellhead areas are surrounded by land-use
practices that involve the storage or use of hazar-
dous materials, communities may use operating
standards effectively to protect those wellhead

areas.

Operating standards designed to protect
wellhead areas probably would take the form of
agricultural or industrial/commercial best manage-
ment practices. Best management practices
(BMPs) generally define a set of standard
operating procedures that can be used in a
particular industry or commercial activity to limit




the threat to the environment posed by ongoing
processes, such as pesticide application or the
management of hazardous substancds. Localities
can either impose mandatory BMPs or request the
voluntary use of BMPs. Although mandatory
BMPs are potentially more effective, they require
enforcement and may raise political and legal
opposition. Voluntary BMPs, on the other hand,
may be more politically acceptable but also may
require incentives or an educational campaign to
promote their use. Because the ongoing
management or use of hazardous substances can
pose a significant threat to wellhead areas, BMPs
might be an integral part of a protection program.

Intensive agricultural practices, where large
quantities of toxic pesticides, herbicides, and
fertilizers are applied to the land and can infiltrate
within local wellhead areas, represent one land use
that might be addressed successfully by BMPs,
such as integrated pest management. These BMPs
might also include minimal chemical application,
chemical application only during dry periods when
infiltration is slow, and erosion and sedimentation
controls. l

Another land use that might threaten wellhead
protection areas and could be mitigated by operat-
ing standards or BMPs is activities that require
the storage or handling of hazardous materials.
Such activities include dry cleaners, auto service
stations, industrial plants, trucking and railroad
facilities, and airports. Standards that might be
useful for these types of activities might include
restrictions on hazardous materials storage or dis-
posal, limits on or collection systems for the use of
road salts and de-icing chemicals, and requirements
for periodic testing and system checks.

EPA and several States have produced a
number of publications describing the kinds of
agricultural and industrial/commercial activities
that might pose a threat to ground water and what
kinds of BMPs may be used to reduce those
threats (e.g, CCAMP’s Guide to Contamination
Sources for Wellhead Protection, July 1988). As a
locality develops its wellhead protection program,
it might review the ongoing activities within
wellhead areas, review publications discussing
contamination threats and appropriate BMPs, and
devise an operating standard with voluntary or
mandatory BMPs that could minimize or eliminate
potential threats.

CONSIDERATIONS

Localities considering the use of an operating
standard requirement might also consider several
additional aspects of operating standards. First,
like design standards, drafting of operating
standards may require considerable technical
expertise.




Second, again like design standards, operating
standards are most effective when used as part of
a comprehensive wellhead protection approach that
is based on zoning or subdivision ordinances and
combined with site plan reviews. This integrated
combination of tools is likely to provide a more
effective program than would be possible with the
use of a single tool. Operating standards are often
effectively implemented through by-laws, board of
health regulations, or performance standards.

Useful operating standards might follow
directly from development projects that incorporate
design standards, such as secondary containment
systems, that might require periodic testing and
replacement. Design and operating standards can
complement each other and each should be
designed with the other in mind.

Source Prohibitions
DESCRIPTION

Source prohibitions, where the storage or use
of dangerous materials is prohibited from a defined
area, have become a common method for
protecting human health and the environment.
For example, hazardous chemicals that are highly
volatile, caustic, or toxic often are prohibited from
use or storage in large quantities in residential
areas. Many localities also are now prohibiting
the storage or handling of hazardous materials
where the release of those chemicals could pose a
threat to surface or ground-water supplies. Where
a wellhead area is sufficiently vulnerable so that
design and operating standards would not be fully
protective, or where there is no development in the
wellhead area, source prohibitions have been shown
to be a useful wellhead protection tool.:

Source prohibition regulations generally take
the form of either prohibitions against certain kinds
of activities that typically require the use of
hazardous materials or restrictions on the use of
specific hazardous materials. Activities that typi-
cally involve the use of hazardous materials and so
might be prohibited within the wellhead protection
area include:

Agriculture;
Junk yards;
Machine shops;
Landfills; and
Septic systems.

Communities can refer to the list of sources that
commonly pose a threat to ground water presented

in Section 2 of this document (Exhibit 2), from
which the above list was drawn, to determine
whether any of these activities may be allowed
within wellhead areas. Specific hazardous materials
that might be prohibited within the wellhead area
include:

Heavy metals;

Solvents;

Petroleum products; and
Radioactive materials.

The list in Exhibit 2 is not exhaustive and, although
several sources were noted, many activities might
use or produce these kinds of substances.
Handbooks and guidance from EPA, States, and
regional agencies may help determine the kinds of
materials localities  might consider restricting in
wellhead areas. '
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CONSIDERATIONS

While source prohibitions are highly effective
for removing a contamination threat, they are also
stringent regulations. Before source prohibitions
are established, therefore, localities might want to
perform initial hydrogeologic studies in order to
determine whether aquifers are vulnerable to
contamination. This is especially true if sources
subject to prohibition already exist within the
wellhead protection area.

One way to mitigate the adverse impacts of
source prohibitions is to phase-in the requirements
over time. In dealing with underground storage
tanks, for example, communities could ban the
placement of new tanks within the wellhead
protection area while not requiring that existing
tanks be removed immediately. Replacement of
existing tanks at the end of their service lives could
be prohibited. This phased approach limits the
economic impact of the prohibition.

Finally, while source prohibitions will work by
themselves, they probably are most effective when
used as part of a comprehensive program and are
applied, for example, only in the most vulnerable
areas of the wellhead protection area.

Purchase of Property or
Development Rights

DESCRIPTION

Meaningful protecion of ground-water
resources requires control over activities on lands
that feed water to an aquifer. Wellhead protection
areas can encompass large amounts of land (e.g,
a protection area with a radius of two miles around
a well is over 8,000 acres). The surest method for
a community to establish control over a parcel of
land is through purchase of the property.
Ownership of land can be thought of as a "bundle
of rights,” including surface use rights, mineral
rights, air rights, and the right to control access to
the land. In seeking to acquire land, local
governments may target the entire bundle of rights
(full or "fee simple" title) or a more limited set of
rights (partial interests). The choice depends on
practical factors, such as the purpose of the
acquisition and local financial resources.

Whatever the type of property interest to be
acquired, local government officials have two basic
means of acquiring land: :

e Undertake negotiations with a
willing seller; or

e [Exercise the right of eminent
domain and condemn the property.

Voluntary negotiations avoid the time and legal
expense associated with condemnation proceedings.
In addition, condemnation can involve significant
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controversy that can undermine political support
for public land acquisition.

Acquisition of fee simple interests. As a fee
simple owner, a local government has the fullest
measure of control over land uses. The community
can benefit by establishing parkland, recreation
facilities, or other community-oriented land uses.

The property can also be set aside for resource

conservation purposes, with public access restricted
to a greater or lesser degree depending on the
impact of human activities on the resources to be
protected. Numerous communities around the
country, for example, have acquired lands identified
as critical for water supply protection purposes,
.including Manchester, New Hampshire;
Schenectady, New York; and Montgomery County,
Pennsylvania.

Acquisition of partial interests. Short of
purchasing land outright, localities may be able to
protect ground-water resources by purchasing
partial interests in properties located in wellhead
protection areas. Acquisition of partial interests
typically takes one of two forms -- acquisition of
conservation easements (sometimes referred to as
"purchase of development rights") and restrictive
covenants. While partial interests do not convey
total control over a parcel of land, there are
certain advantages over fee simple interest:

e The community is not burdened
with maintaining the property;

e The property remains on the tax
rolls; and

¢ Lower costs allows the community
to obtain interest in more parcels.

Conservation easements are a form of "neg-
ative easement," so called because they convey to
the ecasement holder the right to prevent a
landowner from taking specified actions on the
property covered by the easement. Negative
easements are highly flexible legal instruments that
can be used to protect a wide variety of resources,
including ground water, while permitting land-
owners to continue many productive uses of their
land. An easement used for wellhead protection
must be carefully crafted to ensure that the
restrictions embodied in the easement control
surface land uses that will threaten ground-water
resources. The specific restrictions embodied in
an easement might prohibit certain kinds or den-
sities of development altogether (e.g., by permitting
only open space land uses such as agriculture and
forestry) or prohibit or limit certain threatening

human activities such as the use of hazardous
materials or septic systems for sewage disposal.
Easements apply to all subsequent landowners for
the full term of the easement, which may be a
finite number of years or forever.

Similar to casements, restrictive covenants
attach to the property and apply to subsequent
landowners. Whereas easements are held by
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another party, who can enforce their restrictions,
restrictive covenants can only be enforced by other
property owners similarly restricted. A local
planning board may require a restrictive covenant
that limits paved surfaces or home businesses as a
condition of granting site plan approval for a
proposed subdivision.  Alternatively, a locality
might acquire a parcel outright, place restrictive
covenants on the title limiting future development
rights, for instance, and then sell the deed-
restricted property back to a private party. How-
ever such restrictions are implemented, they can
be used to prohibit specific land uses, densities, or
threatening activities in wellhead protection areas.

CONSIDERATIONS

While it protects wellhead and recharge areas,
acquisition is also costly for local governments.
Several strategies are available in seeking to control
the cost of acquiring aquifer protection lands:

e Prioritizing the lands to be ac-
quired;

o Carefully targeting the interest to
be acquired; and

o Emphasizing donations and bar-
gain sales of interests where
possible.

Communities can prioritize the lands to be
acquired by carefully evaluating the recharge
capabilities of specific parcels as well as existing
land uses and development trends. Land with
permeable soils in relatively close proximity to a
shallow well might, for example, receive higher
acquisition priority than less permeable land. The
extent and pattern of existing development in a
wellhead protection area directly affects both the
pricc of land and the degree to which the
acquisition of remaining undeveloped properties
can protect wells from contamination. Property
that is zoned industrial and faces imminent
development could pose a threat to the integrity
of ground-water resources, unless development
pressures are removed through public land
acquisition. In rural areas, where no such threat
is apparent, land-use regulations will probably
provide adequate resource protection. Localities
may want to monitor development and land price
trends carefully, however; since growing
development pressures will increase property values
and the resulting cost of acquisition.

Localities can mitigate the high cost of land
acquisition by targeting the real property interests

to be acquired. On any given parcel, acquisition
of fee simple rights will be more expensive than
acquisition of partial interests, such as a conserva-
tion easement. In general, the more restrictive
the easement in terms of allowable land uses and
other surface and subsurface activities (such as
septic tank use and handling of hazardous
materials), the more the cost of an easement
approaches the cost of purchasing the property
outright. In choosing which type of real property
interest to acquire in a given area, localities could
consider the physical properties of the parcel (ie.,
how much control over land use and surface
activities is necessary to prevent wellhead con-
tamination) as well as the interests of the private
landowner. A two-tiered approach may be ap-
propriate: full fee acquisition of parcels critical
for wellhead protection, and partial interest ac-
quisition on less critical parcels, The attitude of
landowners toward easements and other partial
interests will influence priorities as well; some
owners will resist negotiating the acquisition of an
casement, desiring to own their land outright or
not at all,
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Localities can also control acquisition costs by
attempting to negotiate donations and "bargain
sales” (purchase at less than full market value) by
private landowners. Motivated by charitable,
community-minded instincts, which are reinforced
by the Federal and State income and estate tax
benefits that can be derived from such transactions,
landowners may be willing to forgo full
compensation,

Because few communities will be able to
negotiate donations of all the land necessary to
protect their wellhead and aquifer recharge areas,
it may be necessary to find monies sufficient to
meet the residual acquisition costs. While it is
beyond the scope of this document to discuss in
detail all resources available to local governments,
several of the most significant include:

o Increases in water and sewer rates
and fees;

e Increases in local property or
property transfer taxes; and

e Municipal bonds.

Public Education
DESCRIPTION

Many communities around the country have
developed innovative public education programs on
ground-water protection topics. The purpose of
these public education efforts has been to build
support for regulatory programs, such as controls
on pollution sources in special zoning districts, and
to implement voluntary ground-water protection
efforts, such as water conservation, used oil collec-
tion, and household hazardous waste management,

There are several public education approaches
localities could take:

¢ Distributing press releases to
newspapers and radio . stations;

e Arranging press conferences on
ground-water protection topics for
local radio stations, newspapers,
and television stations;

¢ Distributing ground-water protec-
tion information in local govern-
ment newsletters;

e Developing slide shows or video
tapes on ground-water protection
for distribution to local schools
and community organizations;

o Establishing voluntary committees
to assist local agencies implement
public education and ground-water
protection programs;

¢ Providing speakers on ground-
water protection to local groups;
and

¢ Developing brochures on ground-
water protection to include in
water or tax bills.

CONSIDERATIONS

The content of public education materials will
depend on local conditions and the target audience.
Localities may wish to target specific groups, such
as farmers or local gas station owners, or develop
a community-wide education program. Information
could include: '

e Explanations of the effect of
ground-water quality on public
health;

o Methods for preventing ground-
water contamination by businesses
and homeowners (e.g., proper
hazardous waste disposal, mini-
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mizing pesticide application, and
efficient fertilizer use);

e Water conservation techniques in
agricultural, residential, and busi-
ness settings; and

e Water purification technologies.17
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One common approach many communities
have adopted to develop and  implement their
ground-water protection and public education
programs has been local advisory committees,
composed of representatives of local businesses,
interest groups, the public, elected officials, and
local or State government agencies.

Although advisory committees can play a useful
role in local ground-water protection education
efforts, localities may wish to focus committee
efforts by placing limits on the role and life of the
committee, assigning deadlines for developing
recommendations, and selecting members
responsive to local priorities.

In addition, public education programs in
general will require time and resources to be
effective. Messages on ground-water protection
topics may need to be repeated periodically to keep
issues before the public. Moreover, staff time and
funds must be expended to develop public
education programs, such as writing newsletter
articles or developing slide shows.

Local communities could implement innovative
public education programs in combination with any
of the tools presented in this handbook. Zoning
changes or land purchase programs could be
highlighted in locally-distributed publications.
Similarly, brochures explaining source prohibitions
and operating standards could be distributed to
businesses and residents within wellhead protection
areas. :

Ground-Water Monitoring

DESCRIPTION

Some localities have established ground-water
monitoring programs to assess the quality of local
aquifers. ‘Typically, a ground-water monitoring
program consists of a regular program of sampling
public and private wells for selected contaminants
(e.g., nitrates or pesticides). The ground-water
monitoring program can be confined to a limited
area, such as a wellhead protection area, or to a
broad geographic region, such as an entire county.

Localities may accomplish several objectives by
implementing a ground-water monitoring program:

e To measure the effectiveness of
source controls (such as limitations
on underground storage tanks);
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¢ To measure compliance with
drinking water standards (e.g.,
Federal or State Maximum Con-
taminant Levels (MCLs)); or

e To provide advance warning of
contaminants in ground water that
may threaten to infiltrate drinking-
water wells,

Ground-water monitoring programs are designed
to measure contamination in aquifers, not to
prevent or clean up contamination. Localities may
combine ground-water monitoring programs to
identify problems and then implement prevention
or cleanup approaches to solve or prevent future
problems.

CONSIDERATIONS

Water utilities monitor public drinking water
supplies at the tap for compliance with drinki
water standards (e.g., MCLs). In addition, owners
or operators of hazardous waste facilities, such as
landfills or surface impoundments, are required by
law to monitor ground-water near their facilities to
detect potential contamination, Most localities,
however, do not conduct their own ongoing ground-
water monitoring programs because monitoring
programs require technical expertise, access to
analytical testing laboratories, and sufficient
resources to pay for monitoring costs incurred in
well-drilling sampling and testing.

Some localities contract with State or Federal
agencies, such as State geologic agencies or the
US. Geological Survey (USGS), to conduct
ground-water monitoring of local wells. Localities
may wish to consider the following issues:

o What is the scope of the program?
Determine the extent of the
problem and design the ground-
water monitoring program to meet
specific needs. Is the community
concerned, for instance, about
ground-water quality in the entire
-community or in a concentrated
area? What contaminants threaten
the aquifer?

¢ Can the locality take advantage of
existing data? State and regional
agencies may have water quality
data from wells in the area.
Similarly, well-drilling firms are
often required to test the water
quality of new private wells and

may file that information with local
or regional agencies.

What is the best sampling
program? A locality may need to
determine the geographic area for
sampling, the frequency of sam-
pling, the constituents to be tested
(ie., the specific chemical tests
needed), and sampling techniques
(e.g., protocols established by EPA
or the USGS). Will the program
include new monitoring wells?
Will private well owners be
required to submit samples or
conduct tests?

Will the program be feasible and
affordable? Ground-water moni-
toring programs, especially for
organic chemicals such as
pesticides, can be expensive for
small communities to conduct.

____-_m




Sophisticated testing equipment is

rarely available in the community.
Outside analytical laboratories may
be expensive. In addition,
hydrological consulting expertise
and drilling new monitoring wells
can be costly.
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Houschold Hazardous
Waste Collection

DESCRIPTION

Household hazardous wastes are a potential
source of contamination of local ground-water
supplies. Common household wastes include:

Pesticides;

Solvents;

Herbicides; ‘
Septic system chemicals;
Pool chemicals;

Paints; and

Art supplies.

Homeowners may dispose of hazardous wastes in
regular trash pickups or into sewers or septic
systems, These wastes may also be discarded ina
local landfill or in illegal roadside trash dumps.
Hazardous wastes may then leak into local ground-
water aquifers and contaminate drinking water
supplies. Wastes discharged into sewers or septic
systems may also be introduced into aquifers.

One innovative method that several
communities have used to alleviate the threat of
contamination from these sources has been to hold
hazardous waste collection days. Marion County,
Indiana, for example, conducted a "Tox-Away Day"
in 1985 that took in over 6,500 containers of
wastes.2l  On specified days, a locality could
receive hazardous wastes from homeowners at a
central location and dispose of the wastes through
a licensed hazardous waste disposal firm.
Hazardous waste collection days provide a means
for people to safely dispose of hazardous wastes
and reduce the amount of wastes that will be
disposed in landfills and wastewater disposal
systems and threaten aquifers. Collection days
have been successful in several communities by
collecting wastes and alerting people to the dangers
of disposing hazardous wastes with household trash
or in wastewater systems. Since 1983, several
communities on the Cape Cod, Massachusetts,
peninsula have participated in successful household
hazardous waste collection days, with average
quantities of 6,000 gallons of hazardous wastes
collected annually.22 ‘

CONSIDERATIONS

Hazardous waste collection days, however, can
be costly and may entail some legal liability for
the cost of cleanups. A community will spend
time and money organizing the collection day,
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providing staff to handle wastes, and hiring a
hazardous waste management firm to transport
and dispose the wastes because the locality could
be legally liable for cleanup costs should the
disposal contractor fail to adequately treat or
dispose of the wastes.

Communities experienced in conducting hazar-
dous waste collection days have found that careful
planning is required to ensure success:

¢ Publicity. Interest groups and
individuals should be encouraged
to participate in publicizing and
organizing the collection day. The
public needs advance notice of the
date, location, and purpose of the
collection. = Requirements for
packaging wastes or limits on
wastes (e.g, no more than 5
pounds per person) may be in-
cluded in publicity materials.

® Location. The collection point
should be accessible, have suffi-
cient parking space, and provide

adequate cover from rain.
Advance arrangements may be
necessary if a privately-owned
location is used.

o Disposal. Contractual arrange-
ments must be made with a
hazardous waste management firm
to collect the wastes from the site
and transport the wastes to a
treatment or disposal site.

¢ Financing. The costs of publicity,
staffing, and waste disposal may

be significant.

Household hazardous waste collection programs
may be useful in areas where hazardous substances
threaten to contaminate aquifers through septic
systems, sewers, or landfills. Collection programs
may only collect small amounts of wastes but, in
combination with other innovative wellhead
protection tools, such as public education programs,
may increase public awareness of ground-water
issues and reduce the potential for contamination
of aquifers,

Water Conservation
DESCRIPTION

Water conservation can help a community in
two ways: by reducing the total quantity of water
withdrawn from ground-water aquifers and by
protecting against contamination from saltwater
intrusion or other contamination by reducing the
rate at which contamination spreads in the aquifer.
If a community is located near the ocean and relies
on ground water, excessive withdrawals of water
from the aquifer may draw saltwater into the
aquifer and contaminate wells with brackish,
undrinkable water.  Saltwater intrusion is a
potential problem in many communities with brine
aquifers as well as in coastal areas throughout the
country. Jackson County, Mississippi, for example,
is experiencing growing problems with saltwater
intrusion and is exploring alternative water supply
sources.

One method for addressing present or future
problems with saltwater intrusion or aquifer
contamination may be to encourage water conser-
vation. Conservation may allow localities to reduce
withdrawals from wells close to the ocean brine
aquifers or contaminated plumes and thus delay or
prevent contamination of water sources. Many
communities around the country already encourage
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voluntary water conservation and have mandatory
conservation programs during times of drought.
See Section 5 for sources of information on specific
methods for implementing water conservation in
the community.
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CONSIDEERATIONS

Communities have found that water users in a
community can be persuaded or compelled to
increase their water conservation efforts.
Persuading people to voluntarily comply (e.g., by
reducing lawn watering or installing efficient
irrigation  equipment) requires  spending
considerable time educating water users on the
need to conserve and the results are often short-
lived. Some steps localities have taken to initiate
a water conservation effort include:

o Educating the public, elected offi-
cials, and the press in the area to
gain wide support;

e [Enlisting citizens early --
establishing a citizen advisory
committee or task force with links
to major water users (e.g,
homeowner’s associations, farmer’s
groups, environmental groups, local
chambers of commerce);

o Seeking support from other public
agencies -- Federal, State, county,
or other local government offices
in the area may provide advice,
assistance, or other support;

e Starting small and expdﬁding over
time -- building on successes and
learn from failures; and

e Encouraging voluntary conservation
efforts now to prevent mandatory
requirements later.

Localities may run into obstacles in
implementing conservation programs. It takes time
for people to change their habits and to install
water-efficient fixtures. Changes may occur slowly
over time, except in times of severe drought. In
Marin County, California, for example, the 1977
drought caused local water users to cut back
drastically their use of water. Water users may
have to be reminded periodically of conservation
requirements (e.g., through annual mailings in
water bills). *

Legal obstacles may also cause certain water
users, such as farmers, to resist voluntary conser-
vation efforts, especially in Western and South-
western States reliant on ground water for irriga-
tion. Water laws in many of these States provide
that the right to ground water depends on past
uses of the water. By adopting conservation
measures, irrigators use less water and face the
potential risk of losing their legal right to their
previous ground-water withdrawals. As a result,
conservation poses a "use it or lose it" dilemma
for some irrigators. Communities have overcome
this sort of reluctance by offering property tax
incentives or other innovative inducements to
reduce usage.

Other Methods

Many communities have found innovative ways
to apply common land-use controls and regulatory
tools, such as zoning and design standards, to meet
unique local ground-water protection needs. By
assessing local ground-water problems and tailoring
the wellhead protection program to meet those
needs, localities may successfully prevent future
ground-water contamination. Because communities
face different ground-water problems, no single
wellhead protection tool or combination of tools
can be prescribed as best for all communities.
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Sometimes, a relatively simple approach will
work. In an agricultural area, for example, where
the only threat to ground water comes from
livestock operations, a single tool, such as operat-
ing standards for animal feedlots, may be sufficient
to protect a wellhead area. Similarly, in an
undeveloped wellhead protection area with affor-
dable land prices, a program of land acquisition
may be the most effective means of ensuring the
quality of the ground water.

In other situations, a more complex program
may be needed. For example, a community could
create a wellhead protection district as an overlay
zone to existing zoning areas. Within the overlay
zone, new septic systems could be prohibited and
new construction could be subject to individual
site-plan reviews. Or, if the community is con-
cerned about potential leaks from underground
storage tanks, it could assist State agencies with
enforcement of tank regulations by mobilizing
community resources, such as volunteers, to
inventory tanks and report suspected leaks.

Similarly, the locality could develop effective
public education programs to encourage ground-
water protection in the community through best
management practices, for example, or water
conservation. All it takes to get started is an
understanding of local hydrogeologic conditions, a
familiarity with the appropriate wellhead protection
tools, and the motivation to protect the wellhead
area.

Because the list of tools presented in this
document is not comprehensive, other tools may
be more appropriate for a community, For more
information, contact EPA, the State ground-water
protection agency, or check the references listed in
Section 5.




SECTION 4

IMPLEMENTING A LOCAL PROGRAM

This section highlights some of the key ele-
ments in implementing a local ground-water
protection and source control program. The
management tools used for ground-water protection
are often complex and must be specifically tailored
to local needs and conditions. Indeed, for a small
local government, an innovative and carefully
designed approach to program implementation may
be the only way to produce an effective program.
This section discusses some of the considerations
involved in developing a qualified staff,
communicating with the local community, and
identifying appropriate enforcement and monitoring
methods.

Staffing

Local staff will need to have some knowledge
about ground water and a degree of expertise in
the particular regulatory methods chosen. The
more familiar the staff is with ground-water issues,
the easier it may be for them to make informed
decisions. Knowledgeable staff will be able to:

¢ Understand why certain areas need
ground-water protection;

e Evaluate the risks of pollution;

e Enforce effectively local
requirements;

o Identify critical problems within
the program; and

e FEvaluate whether or not the
program is making progress.

Staff having experience with the type of
management tool being used will have a better
jdea of which management and administrative
techniques are best suited for the program. They
will also be able to set realistic goals and their
knowledge will aid in developing enforcement and
oversight methods. The skills and experience of
the staff are often invaluable assets, particularly in
the development of an innovative wellhead
protection program designed to meet local needs.

People in local government, however, will not
bave extensive experience in all aspects of ground-
water protection because it is a relatively new

concern. There are at least three ways to
strengthen personnel resources:

e Hire additional staff with special-
ized training or experience. The
addition of new staff will increase
salary costs and it may take some
time for new staff to become
familiar with local conditions.
New staff can, however, bring
significant new talents to a
program. =

e Broaden the skills of existing staff
with formal training in areas such
as hydrogeology, environmental
law, or land-use planning. Such
courses may be available at local
universities, through State or
national associations, or from EPA
or State environmental agencies.

e Use informal means to increase
the skills of your existing staff
(e.g., by sharing a "circuit rider"
employee among several localities).
Staff can "borrow" expertise from
other agencies or universities,
particularly when looking for
information during development of
the program, researching specific
technical information, or searching
for references and sources of
information.

Localities may be able to obtain information and
support from outside entities such as:

e Departments of health;

e Water control boards or depart-
ments; ’

e  Universities;
e State environmental agencies;

e Divisions of soil and water con-
servation;

e Departments of agriculture;

o Departments of housing, com-
munity development, or planning;
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e Associations of counties;
e Regional planning agencies;
¢ EPA’s Regional offices;

o The District Office of the U.S.
Geological Survey; and

e The U.S. Soil Conservation Ser-
vice.

Communities should not overlook the
possibility that a neighboring jurisdiction may have
developed a wellhead protection program and may
be willing to share its expertise and experience.
Such support may be particularly helpful if the
hydrogeologic and land-use conditions are similar
in both jurisdictions.

Transfer of knowledge among the staff is
important for continuity and avoids wasting resour-
ces rediscovering what has already been learned in
the past. There are several techniques that may
be useful for this purpose:

e Developing and organizing infor-
mation sources, such as guidance
manuals and handbooks, will
provide quick reference material
for staff members. For example,
a standard protocol can be
developed for inspection of com-
mercial and industrial operations.
Similarly, a formal checklist may
be useful for review of site plans.

¢ Documenting actions, such as the
reasons for making particular
decisions, provides an institutional
knowledge that will remain even
if some staff members leave the
program. If, for example, a
locality is systematically purchasing
development rights within a
wellhead protection area, it may
prove useful to develop a formal,
written strategy that includes the
criteria used to select land for
acquisition and provides the
rationale for determining offering
prices.

e One-on-one training for new
people is a simple way to transfer
the knowledge of staff members
before they leave the program.

Communication

Successful communication can contribute to an
effective program. Publicity can be used to both
inform and to build support. By providing people
who might be regulated by the program, as well
as people who might participate in monitoring and
enforcement, with clear and concise material on
their responsibilities and on the rationale for the
program, a locality can increase the awareness and
understanding of the program. These contacts will
also provide an opportunity to answer questions
and to respond to complaints or requests.
Involvement of the entire community will ease the
burden on the ground-water staff. For example,
educated citizens will often enforce watering
restrictions within their neighborhoods.

Localities trying to reach out to the community
at large may want to consider techniques such as:

e Mailings, advertisements, and
fiyers may be an effective way to
reach a broad section of the
population with minimal expense.
This would be a good method to
remind people that an existing
water restriction program is still
in effect.

e Community meetings can be used
to provide information to and
receive input from members of
the community that have a specific
interest in ground-water issues.

*  Questionnaires, mailed to a large
number of residents, are useful in
getting a message out as well as
obtaining feedback on ground-
water issues.

Localities trying to communicate with people
or firms directly regulated by the wellhead pro-
tection program may want to consider:

e Mailings can be targeted at
specific types of recipients, such
as gas stations, dry cleaners, or
other small businesses that are
likely to engage in activities or
handle hazardous substances that
are subject to regulation.

o Advertisements in trade journals
to reach specific types of firms
can be useful. Advertisements
in local newspapers, while less




precisely targeted, may also prove
effective.

o The Chamber of Commerce may
also provide a means of reaching
local businesses either by using
their membership lists for mailings
or their meetings for presentations.

e Seminars may be used to com-
municate detailed information to
a small target group. Although
seminars may involve greater effort
and expense, a seminar might be
a useful way to inform industry of
newly developed operating
standards.

An example of an innovative approach to
communication is the method used in a program
to reduce nitrate contamination through controls
on fertilizer application. As cited earlier, the
Central Platte Natural Resources District in Grand
Island, Nebraska used several demonstration farm
fields to show that farmers could save on fertilizer
costs while simultaneously reducing concentrations
of nitrate in ground water. By demonstrating the
effectiveness of the program, farmers have been
supportive of the program restrictions. A good
relationship with the community may help avoid
many difficulties and increase the degree of
program compliance.

Enforcement and Oversight

One way to ensure that the resources invested
in a wellhead protection program are used
efficiently is through active enforcement and
oversight of program requirements. The program
will have fewer enforcement and oversight
problems if the requirements of the program are
detailed and clear, and if there are standards or
other ways of measuring when requirements have
been met. Compliance is often encouraged by
providing either incentives or sanctions, such as
permits for industry operation or fines for
violations of design standards.

A locality should clearly designate who will be
conducting oversight and when this will occur, as
well as who will take action and what steps will be
taken when a violation occurs. Enforcement and
oversight methods that might apply to a local
program include techniques such as:

Permits;

Licenses;

Fines;

Management plans;

Publication of specific rules;
Clearly stated objectives;

Reports demonstrating compliance;
Inspections; and :
Ground-water monitoring.

One innovative way of limiting the costs of
enforcement and oversight activities is to look for
opportunities to combine these activities with other
local government programs. The agency
responsible for issuing building permits, for ex-
ample, may be able to ensure that design standards
intended to protect ground water are met during
new construction or major renovations.

Another approach is to rely on self-enforce-
ment of standards. Under this approach, regulated
firms that are subject to, for example, operating
standards, document their compliance activities on
a regular basis. These records must be maintained
for some period of time (perhaps one year) and
must be made available if requested by a local
official. This approach eliminates the burden of
ongoing enforcement but provides methods for
certifying compliance.

In short, effective implementation is a key
element in a successful wellhead protection
program, While many of these issues simply reflect
common sense, they are important nonetheless.
The best-designed program, for example, will have
little effect if there is not sufficient staff to enforce
it. Localities considering different approaches to
a wellhead protection program should evaluate how
each approach could be implemented and whether
it will actually achieve the desired results.




SECTION 5

FINDING ADDITIONAL INFORMATION

Ground-water contamination is a national
problem with Federal, State, and local efforts
needed to protect present and future ground-water
supplies. Although this document has focused on
local methods for protecting ground water, Federal
and State agencies have active ground-water
protection programs that localities may wish to
contact for more information. For information
from EPA’s Office of Ground-Water Protection,
please contact a Regional Ground-Water Repre-
sentative, as listed in Exhibit 6, or EPA’s Office of
Ground-Water Protection in Washington, D.C. at
(202) 382-7077.

State agencies responsible for developing and
implementing State wellhead protection programs
are also listed in this section. This list does not
include all the agencies in each State responsible
for ground-water protection, but it does provide an
initial contact. In addition, other State and
regional groups may be able to help establish a
local wellhead protection program, including
universities, associations of cities or counties,
national associations (e.g., the American Planning
Association), and geological survey offices.

A list of written sources of information that
may also be useful starts on page 46.
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EXHIBIT 6

EPA Regional Ground-Water Representatives

Robert Mandoza

Office of Ground Water
Water Management Division
U.S. EPA, Region |

JFK Bullding, Room 2113
Boston, MA 02203

(617) 565-3600

John Malfeck

Office of Ground Water
Water Management Division
U.S. EPA, Region Il

26 Federal Plaza

New York, NY 10278

(212) 264-5635

Stuart Kerzner

Otfica of Ground Water
Water Management Division
U.S. EPA, Rogion i

841 Chestnut Street
Philadelphle, PA 19108
(215) 597-2788

Stallings Howell

Office of Ground Water
Water Management Division
U.S. EPA, Region IV

345 Courtland Street, NE
Atlanta, GA 30365

(404) 347-3866

Jemi-Anne Garl

Offico of Ground Water
Water Management Division
U.S. EPA, Region V

230 S. Dearbom Street
Chicago, IL 60604 :
(312) 886-1490

Erece Allen

Office of Ground Water
Water Management Division
U.S. EPA, Reglon VI

1445 Ross Avenue

Dallas, TX 75202-2733
(214) 655-6446

'Timothy Amsden

Office of Ground Water
Water Management Division
U.S. EPA, Region VIl

726 Minnescta Avenue
Kansas City, KS 66101
(913) 236-2970

James Dunn

Office of Ground Water

Water Management Division
U.S. EPA, Region VIll

999 18th Street

Denver, Colorado 80202-2405
(303) 293-1703

Patricia Eklund

Office of Ground Water
Water Management Division
U.S. EPA, Region IX

215 Fremont Strest

San Francisco, CA 94105
(415) 974-0831

William Mullen

Office of Ground Water
Water Management Division
U.S. EPA, Region X

1200 6th Avenue

Seattle; WA 98101

(206) 442-1216




STATE GROUND-WATER PROTECTION CONTACTS

Alabama

Director, Department of

Environmental Management
1751 Federal Drive
Montgomery, Alabama 36130
(205) 271-7700

Alaska

Commissioner, Alaska Department
of Environmental Conservation

P.O. Box 0

Juneau, Alaska 99811-1800

(907) 465-2600

Arizona

Assistant Director for Environmental Health
Services

Arizona Department of Health Services

2005 North Central '

Room 202-A

Phoenix, Arizona 85007

(602) 257-2300

Arkansas

Director, Division of Engineering
Department of Health

4815 West Markham

Little Rock, Arkansas 72205-3867
(504) 661-2623

California

Executive Director, State Water Resources
Control Board

901 "P" Street

Sacramento, California 95814

(916) 445-1553

Colorado

Chief, Drinking Water/Ground Water Section
Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

(303) 332-4534

Connecticut

DEP Assistant Deputy Commissioner
Department of Environmental Protection
Room 117, State Office Building

122 Washington Street

Hartford, Connecticut 06106

(203) 566-3245

Delaware

Delaware Department of Natural Resources
Division of Water Resources
Ground-Water Section

Supervisor, Water Supply Branch

P.O. Box 1401, 89 Kings Highway

Dover, Delaware 19903

(302) 736-4793

Florida

Assistant Bureau Chief

Department of Environmental Regulations
2600 Blairstone Road

Tallahassee, Florida 32301

(904) 488-3601

Georgia

Department of Natural Resources
Suite 1252

205 Butler Street, S.E.

Atlanta, Georgia 30334

(404) 656-3500

Hawaii

Supervisor, Drinking Water Section
Department of Health

P.O. Box 3378

Honolulu, Hawaii 96801

(808) 548-2235

Ildaho

Chief, Water Quality Bureau -

Idaho Department of Health and Welfare
Division of Environment

Boise, Idaho 83720

(208) 334-5867




lllinois

Director, Illinois Environmental s
Protection Agency

2200 Churchill Road

Springfield, Illinois 62706

(217) 782-9540

Indiana

Deputy Commissioner

Department of Environmental Management
105 S. Meridian

Indianapolis, Indiana 46204

(317) 232-8595

lowa

Administrator, Environmental Protection
Division

Iowa Department of Natural Resources

Wallace State Office Building

Des Moines, Iowa 50319

(515) 281-5211

Kansas

Secretary, Department of Health
and Environment

Forbes Field, Building 740

Topeka, Kansas 66620

(913) 862-9360

Kentucky

Director, Division of Water

Natural Resources and Environmental
Protection Cabinet

18 Reilly Road

Frankfort, Kentucky 40601

(502) 564-3410

Louisiana

Secretary, Department of Environmental
Quality

P.O. Box 94381

Baton Rouge, Louisiana 70804-4066

(504) 342-7015

Maine

Ground-Water Coordinator
State Planning Office

State House Station 38
Augusta, Maine 04333
(207) 289-3261

Maryland

Inspection and Compliance Program
Maryland Department of the Environment
Office of Environmental Programs

201 West Preston Street

Baltimore, Maryland 21201

(301) 631-3625

Massachusetts

Director, Division of Water Supply

Department of Environmental
Quality Engineering

1 Winter Street ‘

Boston, Massachusetts 0210

(617) 292-5770

Michigan

Chief, Waste Management Division
Michigan Department of Natural Resources
P.O. Box 30028

Lansing, Michigan 48909

(517) 373-1947

Chief, Water Supply Division

Michigan Department of Public Health
3423 North Logan Street

P.O. Box 30035

Lansing, Michigan 48909

(517) 335-8318

Minnesota

Director, Division of Environmental Health
Minnesota Department of Health

717 Delaware Street, S.E.

P.O. Box 9441

Minneapolis, Minnesota 55440

(612) 623-5320 ’
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Mississippi

Bureau of Pollution Control
Department of Natural Resources
P.O. Box 10385

Jackson, Mississippi 39209

(601) 961-5171

Missouri

Public Drinking Water Program
Department of Natural Resources
P.O. Box 176

Jefferson City, Missouri 65102
(314) 751-5331

Montana

Director

Montana Department of Health and
Environmental Sciences

Cogswell Building, Room C 102

Helena, Montana 59620

(406) 444-2544

Nebraska

Water Quality Division Chief

Nebraska Department of Environmental
Control

Office of the Governor

P.O. Box 94848

Lincoln, Nebraska 68509-4348

(402) 471-2186

Nevada

Administrator, Nevada Division of
Environmental Protection

201 South Fall Street

Carson City, Nevada 89710

(702) 885-4670

New Hampshire

Commissioner, Department of Environmental
Services

6 Hazen Drive

Concord, New Hampshire 03301

(603) 271-3503

New Jersey

Assistant Director, Water Supply and Watershed
Management Element

Division of Water Resources

Department of Environmental Protection

1474 Prospect Street

Trenton, New Jersey 08638

(609) 292-7219

New Mexico

Director, New Mexico Environmental
Improvement Division

1190 St. Francis Drive

Santa Fe, New Mexico 87504-0968

(505) 827-2919

New York

Director, Department of Environmental
Conservation, Division of Water

50 Wolf Road, Room 306

Albany, New York 12233-3500

(518) 457-6674

North Carolina

Director, Division of Environmental
Management

Department of Natural Resources and
Community Development

P.O. Box 27687

Raleigh, North Carolina 27611

(919) 733-7015

North Dakota

Chief, Environmental Health Section
Bismarck, North Dakota 58505
(701) 224-2200

Ohio

Chief, Division of Ground Water Management
Ohio Environmental Protection Agency

1800 Water Mark Drive, Box 1049

Columbus, Ohio 43226-0149

(614) 481-7183

Oklahoma

Oklahoma Department of Pollution Control
Northeast 10th and Stonewall

P.O. Box 53504

Oklahoma City, Oklahoma 73152




Oregon

Director, Department of Environmental
Quality

811 S.W. Sixth Avenue

Portland, Oregon 97204

(503) 229-6295

Pennsylvania

Associate Deputy Secretary

Office of Environmental Management

Pennsylvania Department of Environmental
Resources

Fulton Building, 10th Floor

P.O. Box 2063

Harrisburg, Pennsylvania 17120

(717) 787-5028

Rhode Island

Director

Department of Environmental Management
9 Hayes Street :
Providence, Rhode Island 02903

(401) 277-2771

South Carolina

Chief, Bureau of Water Supply and Special
Programs

Department of Health and Environmental
Control

2600 Bull Street

Columbia, South Carolina 29201

(803) 734-5310

South Dakota

Division Director
Division of Environmental Quality

Department of Water and Natural Resources

Joe Foss Building
Pierre, South Dakota 57501
(605) 773-5047

Tennessee

Administrator, Office of Water Management

T.E.R.RA. Building

150 Ninth Avenue North
Nashville, Tennessee 37219-5404
(615) 741-3657

Texas

Chief, Ground-Water Conservation Section
Texas Water Commission

P.0O. Box 13087

Austin, Texas 78711

(512) 463-7830

Utah

Bureau of Water Pollution Control
Department of Health

288 North 1460 West

Salt Lake City, Utah 84116-0700
(801) 538-6146

Vermont

Director

Division of Environmental Health
Department of Health

60 Main Street

Burlington, Vermont 05401
(802) 863-7220

Virginia

Assistant Director of Operations
Virginia Water Control Board
P.O. Box 11143

Richmond, Virginia 23230-1143
(804) 257-6384

Washington

Department of Social and Health Services
Olympia, Washington 98504
(206) 753-7039 ‘

West Virginia

Director

Environmental Engineering Division
Office of Environmental Health Services
1800 Washington Street, East
Charleston, West Virginia 25305

(304) 348-2981 '

Wisconsin

Administrator, Division of Environmental
Standards

Wisconsin Department of Natural Resources

101 South Webster, 2nd Floor

Madison, Wisconsin 53702

(608) 267-7651
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Wyoming

Administrator

Water Quality Division

Department of Environmental Quality
Herschler Building

122 'W. 25th Street

Cheyenne, Wyoming 82002

(307) 777-7781

Guam

Administrator, Guam Environmental Protection
Agency

P.O. Box 2999

Agana, Guam 96910

(671) 646-7579

Northern Mariana Islands

Chief

Division of Environmental Quality
P.O. Box 1304

Saipan, CM 96950

(670) 234-6114

Puerto Rico

Chairman, Environmental Quality Board
Box 11488

Santurce, Puerto Rico 00910

(809) 725-5140

Virgin Islands

Commissioner, Department of Planning and
Natural Resources

179 Altona and Welgunst

St. Thomas, Virgin Islands 00820

(809) 774-3320
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Waste Management in Virginia: A Guide for Local Governments (Blacksburg, VA: Household Hazardous
Waste Management Project, 1986) as cited in Margaret Hrezo and Pat Nickinson, Protecting Virginia’s
Groundwater: A Handbook for Local Govemment Officials. (Blacksburg, VA: Virginia Water Resources
Research Center, Virginia Polytechnic Institute and State University, 1986).

25. Contact: Dr. Edith Tannenbaum, Long Island Regional Planning Board, (516) 360-5189.
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