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RESOLUTION
Certification by Board of County Commissioners of Cecil County

WHEREAS, Section 9-503 of the Environment Article of the Annotated Code of Maryland requires Cecil
County to have a Water and Sewerage Plan; and

WHEREAS, Section 9-503 of the Environment Article of the Annotated Code of Maryland requires Cecil
County to review, revise or amend its Plan every three years; and

WHEREAS, the principal elected official of each municipal corporation in the County has been notified of
the Plan Amendment; and

WHEREAS, a public hearing was held on by the Cecil County Planning Commission and the
Planning Commission has recommended adoption of the Plan; and

WHEREAS, a public hearing was held on by the Board of the County Commissioners of Cecil
County; and

WHEREAS, the plan has been submitted to Maryland Department of the Environment and meets the
requirements of COMAR Regulation 26.03.0 1.02B; and

WHEREAS, the sections of the Plan covering engineering aspects of water and sewerage projects have
been prepared and reviewed by a registered professional engineer licensed in the State;

NOW, TIIEREFORE, BE IT ORDAINED AND ENACTED, by the Board of County Commissioners of Cecil
County, State of Maryland, that the 2004 Master Water and Sewerage Plan is hereby adopted.

DATE:

Nelson K. Bolender, President
Board of County Commissioners

ATTEST:

Alfred C. Wein, County Administrator



EXECUTIVE SUMMARY

The Board of County Commissioners of Cecil County has adopted an Urban Growth Boundary Plan. The
purpose of the Urban Growth Boundary Plan is to create areas around each of the Towns, whereby the
provision of water and sewer infrastructure would be closely coordinated between the County and the
respective Towns. The County received input from the Towns on their existing ability to serve areas
currently outside incorporated boundaries, and on ways to effectuate that service. In the U.S. Route 40
corridor, the Urban Growth Boundaries are subareas of the larger Development and Suburban Zoning
Districts. In the outlying areas around the Towns of Cecilton, Chesapeake City and Rising Sun, the Urban
Growth Boundaries correspond to those areas designated with Town-Residential zoning.

The Urban Growth Boundary Plan was developed to address the central tenet of the 1990 Cecil County
Comprehensive Plan. That is, the provision of a long-term wastewater system and water supply and
distribution system into the 1-95/U.S. Route 40 corridor. A stable water and wastewater infrastructure
presence would provide one of the primary components needed to attract business and industry and
would permit the County to focus new growth away from the northern and southern agricultural areas.
The 1990 Comprehensive Plan states:

The distribution of new development will depend to a large extent on the County’s ability to provide a
public water supply and a sewer system to the Development, Town and Suburban Districts recommended
in this Plan. Development in these districts is currently limited by insufficient water supply and sewage
infrastructure. Until the water supply is available and sewage collection and treatment facilities are
constructed, a significant amount of growth in the County will occur at low densities in the Rural
Conservation and Resource Protection Districts.

This excerpt from the Comprehensive plan emphasizes the importance accorded to water and sewer
infrastructure in implementing the goals and objectives of both the growth districts and the agricultural
districts. As the Master Water and Sewer Plan will indicate, there is presently excess capacity at the
North East River Wastewater Treatment Plant. However, a long-term water supply has been a major
impediment to a more complete implementation of the Comprehensive Plan.

The Master Water and Sewer Plan will provide the mechanism for the cooperative implementation of
the Urban Growth Boundary Plan and the Comprehensive Plan. The provision of water and sewer
infrastructure in the designated growth area is to be achieved with input and cooperation from the
Towns. The County, working with the Towns, will use municipal infrastructure to disperse water and/or
sewer service to the Urban Growth Boundaries. The provision of water and sewer infrastructure to the
Urban Growth Boundaries represent a staged growth that will allow the County and Towns to keep pace
with other infrastructure and service needs.
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1.0

CHAPTER 1
GOALS AND OBJECTIVES
GOALS

This section outlines the goals that the Master Water and Sewerage Plan for Cecil County seeks
to realize. Achieving these goals will require a concerted effort by Private Franchisees,
Municipal, County, and State government and the citizens of Cecil County. These goals are
derived from the Cecil County Comprehensive Plan and the Urban Growth Boundary Plan and
were developed to ensure and enhance the high quality of life the citizens of Cecil County enjoy.

e To protect the health, safety, and welfare of the people of Cecil County by improving
and/or maintaining sanitary conditions in every way possible while maximizing
compatibility between the man made and natural environments.

e To protect air, water and land resources.

e To focus new growth into the Development, Suburban, and Town Districts and away
from the northern and southern agricultural districts.

e To encourage and direct growth of the County in concentrated areas around existing
centers of populations, which presently have adequate or potentially adequate water
and sewage system services. Conversely, it is the intent to discourage strip and
scattered development.

e Further, to plan for the capital improvements of existing and proposed water treatment
and distribution systems and sewage conveyance, treatment and disposal systems
consistent with the Land Use Element of the Cecil County Comprehensive Plan.

e To map portions of the County to assist in planning capital facilities and infrastructure
necessary to implement the Comprehensive Plan.

e To provide for private or public water and sewer services and facilities in an efficient
manner that ensures compact and orderly development.

e To encourage the Towns to develop and adopt capital improvement programs in
concert with their operating budgets.

e To promote a form and type of development consistent with the Cecil County
Comprehensive Plan.
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To prepare and adopt such ordinance, rules, and regulations as may be necessary to implement
the Water and Sewerage Plan.

To provide for updating and amending the Cecil County Water and Sewerage Plan as dictated by
changes in needs.

To cooperate with the State of Maryland in providing qualified management of water resources,
to contend with water pollution and to conserve and maintain the necessary quality standard of
streams, estuaries and groundwater for various water and land uses. Wellhead protection
measures for public groundwater supplies should be pursued by the County in cooperation with
the Towns.

To identify and categorize sources of pollution from urban areas, agricultural areas, industrial
waste, and soil erosion.

To provide guidance to those departments that control County facilities that have a bearing on
water resources, waste disposal, and sediment control.

To prepare feasibility studies as needed for those water and sewerage system projects planned
by the County or the Towns.

To promote the construction of new development on privately or publicly owned and operated
community water and sewerage systems in such a manner so as to implement the County
Comprehensive Plan and to avoid becoming an undue burden upon the financial resources of
residents of Cecil County.

To promote the use of innovative and alternative methods of on-site collection, treatment and
disposal of wastewater in existing problem areas, and employ them where practical. The use of
these systems outside planned sewer service areas may be considered on a case by case basis to
solve existing problems. To assist the municipalities in providing the public adequate and
appropriate water and wastewater facilities with due regard for future need.

To promote conservation of water supplies through the fullest possible compliance with the
Maryland Water Conservation Act, including but not limited to, encouragement of retrofitting,
encouragement of public education, qualified management, and other measures.

To implement, in cooperation with the Towns, the Cecil County Urban Growth Boundary Plan.

To consider the use of “shared facilities” for water and sewerage systems in areas not presently
served by public services in order to enhance clustering as encouraged by the Comprehensive
Plan. The use of such facilities shall be to provide flexible and innovative site design that
maximizes open space and the protection of sensitive areas.
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1.2

Cooperate and coordinate with private utilities through the execution of franchise agreements
to provide a long term water supply and wastewater collection and treatment facilities for the
needs of development within the County.

Objectives

These objectives are to provide more specific definition to the goals that the County seeks to
achieve. These objectives were derived from the Cecil County Comprehensive Plan and the
Urban Growth Boundary Plan. These objectives were also derived from the goals stated in the
previous section.

Facilitate growth in the Development and Suburban Districts around the Towns in the 1-95/US
Route 40 corridor and in the Town Residential zoned areas around the Towns outside of the
corridor.

Concentrate high-density development in the designated urban growth boundary around each Town.
Cooperate and coordinate with the Towns to adopt a regional concept for wastewater
collection, treatment, and disposal; avoid proliferation of wastewater treatment plant point
discharges.

Cooperate and coordinate with the Towns through the execution of service agreements to
provide a long-term water supply for the needs of development within the County.

Objectives for Water and Sewer Facilities and Services for the Land Use Districts

The Cecil County Comprehensive Land Use Element outlines several “Land Use Districts” which have
specific goals, objectives, and policies to encourage the desired type, form, density, and intensity of
development in given areas. The following are excerpts from that Plan regarding Water and Sewerage
services to those ”Districts.”

Development District — Generally located along the US Route 40/1-95 corridor, this District offers the
highest densities of residential uses as well as offering a range of commercial and industrial uses.
Development is encouraged in this District because it can be most effectively served by private or public
investment in water supply and sewerage systems.

Suburban District — A transitional district between the higher densities/intensities in the Development
District and the Rural Conservation District. Private or public water and sewer service should be planned
for appropriate portions of the District, particularly those portions that are contiguous to existing
development.

Town District — Located around the Towns of Rising Sun, Chesapeake City, and Cecilton, this district seeks
to foster County/Town cooperation by promoting development within the County of the same character
as the respective Town. Those portions of the Town district not designated for service in the Master
water and Sewerage Plan should be provided with public water and sewer if feasible.
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13.1

Village District — Public water and sewer service should only be provided to the Village District if
there is a threat to public health or if public service can be readily extended from adjacent areas.

Mineral Extraction District — Private or public water and sewer service in this District should be
provided to land zoned for commercial and industrial uses or to correct existing problems with
septic systems.

Resource Protection District & Rural Conservation District — The County shall not program
construction of public water and sewer systems to these Districts except in the case where a
threat to public health exists.

Policies

This section is intended to demonstrate how the goals and objectives will be achieved. Further,
it is intended to clarify and qualify specific actions necessary to ensure the goals and objectives
are achieved.

General Policies Regarding Water Supply and Sanitary Sewerage Systems

A. Existing water and wastewater treatment plants shall continue to be maintained and
improved to meet Maryland Water Quality Standards and State and EPA NPDES Permit
requirements.

B. The County will cooperate with State efforts to reduce any sources of stream pollution.

C. The citizens of the County will be informed of pollution problems and their advice and
cooperation solicited.

D. Where existing private water supply or sewerage systems prove inadequate or unsafe and
are reasonably near public systems, the County will attempt to provide connection to the public
system.

E. The nature and extent of existing water and sewerage problems will be investigated and
solutions sought. A coordinated effort between the Cecil County Health Department and the
Cecil County Department of Public Works to identify potential health problems and evaluate
potential solutions.

F. In planning for and proposing private or public water and sewerage facility construction
programs, at a minimum the following shall be considered and documented:

e Recommendations of the Urban Growth Boundary Plan
e Recommendations of the Comprehensive Plan
e Areas experiencing public health hazards needing immediate attention
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e Existing systems in need of upgrade
e Developing areas
e Determination of physical and financial feasibility

G. For all development of residential, commercial, or industrial properties, the County shall
ensure that water supply and sanitary sewerage system installations shall be properly connected
to an approved and functioning public and/or private wastewater treatment/water supply
system in accordance with the following:

e Asurface or groundwater appropriation permit must be obtained from the Maryland
Department of the Environment, Water Management Administration.

e A well construction permit must be obtained from the Maryland Department of the
Environment via the Cecil County Health Department.

e Afinancial management plan must be submitted to the Maryland Department of the
Environment Water Supply Program for review and approval. This plan shall detail estimated
operating costs and revenues required to support these costs.

e An Operation and Maintenance (O&M) Plan must be prepared and submitted to the
Maryland Department of the Environment Division of Engineering and Permits, for review
and approval.

e National Pollutants Discharge Elimination Permit (NPDES) must be obtained for wastewater
treatment plant discharges.

e A State water construction permit must be obtained from the Maryland Department of the
Environment prior to the installation of a water or sewerage system, depending on size and
extent of the system.

H. After a State construction permit has been issued, there are additional requirements which
must be met prior to actual operation of new systems, which are:

e All County permits must be obtained, and all inspections performed, as may be required by
the approving authorities.

e A water or wastewater treatment plant superintendent and operator, certified in the

appropriate classification must be employed prior to start-up to attend the plant on a daily
basis.
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e Plans must be made for compliance with monitoring and reporting requirements of MDE in
advance of start-up.

I. Recapturing Unused Water and Sewer Commitments

e The Department of Public Works may issue commitments to a specific project for water
and/or sewer service; however, the commitment will remain valid only if the original
conditions of the commitment remain unchanged. The applicant cannot propose changing
the project without risking the commitment. Commitments are considered to be granted
when a Public Works Agreement (PWA) has been executed between the County
Commissioners and the developer/owner.

e Any commitment holder shall lose their commitment for water and/or sewer service if they
do not develop in a timely manner. From the date that the Board of County Commissioners
grants a commitment, in the form of an executed PWA, to the project, the developer/owner
will have 18 months in which he/she must be in construction of at least one third of the
project in the case of residential development. Non-residential projects must be "under
construction" to the satisfaction of the approving authority. If this has not been done, the
commitment will be forfeited and subject to reallocation, The Board of County
Commissioners may extend this period for up to one additional year only if the applicant can
demonstrate that the delay is attributable to governmental action or conditions beyond
human control. Alternative schedules may be negotiated at the discretion of the Board of
County Commissioners.

J. Flow Reduction Program

e Substantial reductions in the operation costs of water and wastewater facilities and
withdrawal of groundwater are possible through the implementation of a flow reduction
program. All existing structures within an existing or proposed water or wastewater service
area shall be required to use low flow fixtures when upgrading plumbing fixtures. The
installation of water conserving devices as an interim measure shall be strongly encouraged
in all areas.

e All new structures to be constructed within the County shall be required to incorporate the
following flow reduction measures:

i. A pressure reducer will be required to maintain a system pressure not in excess of 60
psi.

ii. No toilet utilizing in excess of 1.6 gallons per flush will be permitted.
iii. Lavatories in the rest rooms of public facilities will be equipped with devices that stop
the flow of water, (hot and cold combined) after not more than one gallon of water has

flowed through the fitting, and
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devices to stop the flow of water (hot and cold separately) after more than one half
gallon of water has flowed through the fitting.

iv. Whenever possible, retrofitting of water conserving devices and/or fixtures shall be
encouraged in all situations short of remodeling as defined by the Water Conservation
Plumbing Fixtures Act.

K. Lots shall provide at least the minimum size and area requirements of the Zoning district in
which they are located, and any other applicable local laws, ordinances, or regulations of Cecil
County, the Environmental Health Department or MDE, whichever is more stringent.

L. Individual Water Supply and Individual Sewerage Systems

e Anindividual water supply or individual sewerage system may not bepermitted to be
installed where an adequate community water or wastewater facility is available. If an
existing community water or sewerage facility is inadequate or is not available, an individual
system may be used as set forth below.

e Such systems are adjudged by the Cecil County Health Department as adequate, safe, and in
compliance with pertinent State and local requirements, including minimum lot ownership
as set forth in COMAR Regulation 26.03.01 (Regulations for Planning Water Supply and
Sewerage Systems) and all other State and local requirements.

e  Permits for such systems shall bear a notice regarding the interim nature of the permit and
stating that connection to a future community system shall be made when such system
becomes available.

1.3.2 Policies Regarding Interjurisdictional Coordination

A. A1l branches of the County government will be expected to comply with the Master Water and
Sewerage Plan and their activities will be expected to be in conformance with the policies of the
Plan. Existing Water and Sewer supply/service agreements between the County and the Towns
are included in Appendix B for reference. All parties will be expected to comply with the terms
of these agreements as applicable. It should be noted that the agreements between the County
and Perryville included in Appendix B refer to a water system scenario that may not be
implemented. The County and Town are currently pursuing other water system alternatives to
implement the water service areas depicted in this Plan.

B. The County government shall aid and encourage river basin cooperation with all adjoining

jurisdictions, including the Susquehanna River Basin Commission and the Delaware River Basin
commission.
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C. Public water and sewerage facilities will be designated and sized not to exceed the growth
recommendations of the Comprehensive Plan for the area and based on the advice of the
County's Planning Director and Director of Public Works.

D. The County and Towns should enter into Memoranda of Understanding to establish potential
areas to be served by the County or Towns' water and/or sewerage as well as the roles of the
County and Towns relative to future engineering costs. The County and Town Memoranda of
Understanding should further refine the path forward such as establishing the roles and
financial commitments of the parties. Copies of Memoranda of Understanding executed to date
are included in Appendix C. It is recognized that the implementation of the future service areas
defined later in this Plan is contingent upon cooperation between the County and Towns.

1.3.3 Policies on Areas to be Served

A. W1 and/or S1 areas are areas that are currently served by central water and/or sewerage
facilities. New development occurring in the W1 and/or S1 areas shall be served by the central
water and/or sewerage systems. Exceptions shall only be permitted due to capacity problems or
physical constraints that would preclude hook-up to the central system. The burden of proof of
feasibility shall be on the owner/developer and shall be reviewed by the entity responsible for
the central water and/or sewerage facility.

B. W2 and/or S2 areas are areas that may be served by central water and/or sewerage facilities
within 0 to 5 years. It is not the intent of the County to finance the construction of water and/or
sewerage facilities to all properties designated as W2 and/or S2, but to encourage private
entities to finance the same. Privately financed water and/or sewerage facilities shall be
dedicated to the County at the discretion of the County. Exceptions shall occur when the County
grants a franchise to a private entity to serve a portion of the County with private water and
sewer facilities.

C. W3 and/or S3 areas are areas that may be served within 6 to 10 years of the date of adoption
of this plan. Except as provided below, no parcel designated as W3 and/or S3 shall be served
with water and/or sewerage facilities before the appropriate time. This limitation applies to
proposed privately financed service extensions as well.

1.3.4 Denied Service Area Exceptions

Parcels not designated for service may only be served with water and sewerage facilities under the
following circumstances:

e To provide service to an existing residence, commercial or industrial operation that is
experiencing health or environmental problems that would be solved by the service extension
as recommended by the Cecil County Health Department.
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e To provide service to a property under a written agreement with the County, executed prior to
the date of the creation of the service area designation that obligates the County to serve said
property in a manner consistent with said agreement.

e For economic development purposes after a public hearing and upon receipt of a
recommendation from the Economic Development Commission and Planning Commission.

1.3.5 Amendment Procedures

This document, including service area boundaries, may be amended from time to time, provided that no
action be taken until a public hearing is held by the Planning Commission for a recommendation on said
amendment and then by the Board of County Commissioners for a final decision.

At least fifteen (15) days prior to the Planning Commission hearing, one notice is required stating the
time, place, and reason for said hearing shall be published in a newspaper of general circulation in the
County.

Amendments to service areas within incorporated municipalities shall be considered by the municipality

via a public hearing process as determined by the municipality prior to proceeding through the County
public hearing process described above.
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CHAPTER 2
BACKGROUND INFORMATION
2.0 PHYSICAL FEATURES
2.1 Location & Area

Cecil County is located in Maryland’s northeastern comer and is bordered by Delaware to the east,
Pennsylvania to the north, the Susquehanna River and Harford County to the west, and the Sassafras
River and Kent County to the south. The Chesapeake Bay adjoins the County to the southwest. The
County covers 386 square miles, 34 of inland water, and 352 of land.

2.2 Topography

The topography of Cecil County is an expression at the surface of the variations in the types of bedrock
and the geologic processes that have been at work in different periods throughout hundreds of millions
of years. Water falling on the land has sculptured the surface into its present form. The forms vary
because many rock and soil types differ in their resistance to weathering and decomposition. Geologic
forces have created two distinctly separate areas in the County and these produce unmistakably
different topographic features.

The southern half of Cecil County lies within the Coastal Plain of the Delmarva Peninsula. Generally, the
land shows little relief and its streams are small and sluggish. Marshes and other wetland areas of
limited drainage abound. The entire region is underlain by relatively unconsolidated sediments (gravel,
sands & clays) of continental origin that dip gently to the southeast. These sediments are easily eroded,
and wave action from the Chesapeake Bay, in addition to surface runoff, has created locally steep slopes
and bluffs from 20 to nearly 100 feet in height.

The northern half of Cecil County lies within the eastern Piedmont and expresses topography of typically
eroded ancient uplands that possessed a wide variety of rocks of plutonic, metamorphic, and volcanic
origin. The general characteristics of such areas depend on the degree of orogeny (mountain building),
the kinds of rocks present, and the extent of subsequent erosion. The history of the Piedmont appears
to be marked by moderate to weak orogeny and a considerable variety of rock types followed by long
period of erosion. The result is an uneven, hilly terrain punctuated by small-scale gorges, cliffs, and
ridges.

More specifically, the northeastern portion of the County is moderately hilly, with the greatest relief
provided by the gorges of the Little Elk and Big Elk Creeks as they cut through more resistant rock layers.
The north central section of the County is only slightly hilly, with wide valleys and large scale undulations
in the terrain; an exception
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being found at Bayview where the east branch of the North East Creek makes its way through a layer of
metavolcanic rocks. The northwest section of the County provides the most varied topography. Near
Port Deposit, bedrock of resistant diorite provides a miniplateau, which is incised by the Susquehanna
River, revealing granite cliffs and providing little floodplain. Further north, the Octoraro and Conowingo
Creeks form deep gorges as they pass through alternately resistant rocks and softer, altered formations,
both of plutonic origin (the Baltimore Complex). This region is also the locality of the highest elevation in
the County, a point near Rock Springs at 535 feet above sea level.

2.3 Geology - Rock Types

The rock types in Cecil County can be grouped into two categories which are almost opposite in
characteristics such as hardness, texture, structure and permeability. This marked separation that is
reflected in the development of dissimilar topography between the north and the south portions of the
County, arises because of large differences in geologic age, involvement with geologic processes and
origin of the rocks.

In the north, the rocks arc both igneous and sedimentary in origin and have subsequently undergone
extensive metamorphism though great heat and pressure as a result of deep burial and crustal
deformation.

The rocks exposed in the south are all of sedimentary origin, are generally unconsolidated and of a much
more recent age. Except for some degree of compaction, these sediments have changed very little in
appearance since they were deposited. These sedimentary rock beds are underlain at depth by
metamorphic bedrocks of types similar to those exposed in the north.

2.4 Soil Characteristics

Approximately 30% of the County's soils have adequate percolation rates for on-site sewage disposal
systems. Only 19% of this group has both good percolation rates coupled with level to gently sloping
topography (classified as slight limitation).

Of the various soil associations found in Cecil County, those generally best for use of septic systems are
Chester-Glenelg-Glenville, Sassafras-Woodstown, and Collington-Glenville. The Chester-Glenelg-
Glenville Association occurs on gently rolling land in the northern quarter of the County. The second
association occurs on widely scattered gently sloping to hilly tracts in the southern in the southern two
thirds of the County. The Collington-Sassafras-Aura association occurs on many very steep slopes and
extends up wooded ravines into pastures and cultivated fields in the southern one third of the County
east of the Elk River.
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2.5 Population

Population change is governed principally by three variables: birth, death, and net migration, all of
which are influenced by an infinite number of factors. Some factors can be rationally ascertained by
analyzing past trends. Others, such as wars, depressions, disasters, and natural emergencies cannot be
foreseen, and forecast assumes they will not occur.

Population forecasting requires an intensive study of past and present trends of the area concerned. The
primary sources of these data are the U.S. Bureau of Census reports, the Maryland Department of
Planning, and reports produced by the Cecil County Office of Planning, Zoning, Parks and Recreation.

The population growth of Cecil County, during the past several decades is shown in Table 1 below. Some
of the increase can be attributed to suburbanization and some to natural increases (difference between
births and deaths). Historically, natural increase has been the controlling factor producing the net
growth in the County population; however, recent population growth has occurred because of suburban
development pressures from the Wilmington, Philadelphia, and Baltimore regions.

The method used for projecting the County's population superimposes net migration figures on the
natural population increase. This technique is only as accurate as the assumptions made and records
available for births, deaths, and migration. Implementation of the Comprehensive Plan Land Use
Element and the Ten Year Master Water and Sewerage Plan should direct urban and suburban
development to the designated Urban Growth Boundary (UGB) areas around the Towns.

TABLE 1 - POPULATION GROWTH

YEAR POPULATION ANNUAL AVERAGE GROWTH
RATE FOR DECADE

1930 25,827

1940 26,407 .22%

1950 33,356 2.36%

1960 48,408 3.79%

1970 53,291 .96%

1980 60,430 1.26%

1990 71,347 1.67%

2000 85,951 1.87%

Source - U.S. Census
As can be seen in Table 2, the Maryland Department of Planning projects that the County's growth rate
will decrease over the next 30 years. Triennial review of the Plan and careful planning of staged

construction will compensate for unforeseen circumstances affecting population forecasts.
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It will also allow the County to gauge the success of this Plan in lessening the development pressure in
the rural areas by providing the necessary infrastructure in the growth areas.

Use of the Chesapeake Bay for water-based recreation will continue, causing greater seasonal variations
in the County population.

TABLE 2 - POPULATION PROJECTIONS

YEAR POPULATION ANNUAL AVERAGE GROWTH
RATE FOR DECADE

2000 85,951

2010 109,150 2.6%

2020 134,550 2.3%

2030 159,950 2.5%

Source: Maryland Department of Planning, July 2001
2.6 Land Use

Land use, land cover analysis is periodically prepared by the Maryland Department of Planning. Table 3
shows the land use for the years 1973, 1981, 1985, 1990, and 1997.

TABLE 3 - LAND USE
Cecil County, Maryland

Land Use in Acres Land Use Change
1973-1997
1973 1981 1985 1990 1997 Acres %Change
Low Density Res. 8,675 9,560 9,703 14,512 16,657 7,981 92
Med/High Dens. 4,225 4,739 4,835 5,042 5,558 1,333 31.6
Res.
Com/Ind. 2,737 3,113 3,323 3,817 3,869 1,132 41.3
Institutional/Open | 3,276 3,335 3,350 3,338 3,362 86 2.6
Total Development | 18,914 | 20,748 21,212 26,709 29,446 10,553 55.7
Agriculture 108,711 | 107,469 | 106,926 | 103,475 101,543 (7,168) (6.6)
Forest 89,992 | 89,624 89,945 87,722 86,939 (3,054) (3.4)
Extractive/Barren 2,746 2,798 2,544 2,702 2,682 (65) (2.4)
Wetland 2,471 2,260 2,284 2,253 2,252 (219) (8.9)
Total Resources 203,920 | 202,150 | 201,690 | 196,150 193,410 (10,505) (5.2)
Total Land 222,834 | 222,900 | 222,910 | 222,861 222,862 28 0.0
Water 47,544 | 47,482 47,472 47,521 47,520 (23) 0.0
Total Area 270,378 | 270,378 | 270,378 | 270,378 270,378
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CHAPTER 3
WATER SYSTEMS

3.0 GENERAL DESCRIPTION

The Maryland Department or the Environment (MDE) regulations require that the governing bodies
within each county develop their water supply systems so as to be consistent with County
comprehensive planning. In order to ensure and protect the health, safety, and welfare of the people of
Cecil County, basic essential infrastructure facilities must be provided, which include adequate water
supplies and distribution systems.

The water supply sources in Cecil County originate from both groundwater and surface water. The
majority of the County's residents receive their water supply from wells, which include public and
private water supply systems and individual on lot wells. Over half of the total County population
receives water from individual on site wells; the rest receives water from a private or public water
supply system.

In addition to a water supply source, the larger systems must be able to transfer this supply to its
consumers through suitably sized water distribution networks coupled with sufficient storage capacity
to enable these systems to deliver peak demand flows and recommended fire flows.

The purpose of this chapter is to provide a phased approach to developing water distribution systems to
satisfy regulatory requirements and to meet the water demands throughout the County within the near
future.

3.1 Water Supply Sources
3.1.1 Water Resources Inventory

Over the past ten years, there has been a substantial increase in population as well as commercial and
industrial development due to the County's location within the transportation corridor connecting
Wilmington, Delaware and Baltimore, Maryland. Water use has increased accordingly and the potential
for water quality change due to human related activities has also increased substantially. Changes in
farming practices, particularly the introduction of no-till farming, have potentially significant positive
effects on water quality.

3.1.2 Groundwater Sources

A. General

Groundwater is utilized in Cecil County by public and private water systems and private on lot
wells. The latter includes industrial, commercial, institutional, and agricultural enterprises and
individual domestic wells. A majority of County residents receives their- water supply from
wells. Over 22,000 county residents
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use water from a private or public water supply system. The amount of water allowed by
groundwater appropriation permits is 4.6 mgd. Actual usage is hard to pinpoint since many
small systems using an annual average of less than 10,000 gpd have no reporting requirements,
Industrial groundwater appropriation permits total 0.4 mgd for Cecil County. Agricultural use of
groundwater includes the watering of livestock and irrigation and is difficult to estimate because
of the seasonal variation in use that is affected by marketing conditions and weather.

B. Geology and Potential Yields

Available groundwater is determined by both the hydrogeologic characteristics of subterranean
rock formations and the local climate (amount of rainfall). In Cecil County, two basic forms of
rock formation exist. The northern one-third of the County is underlain by crystalline (igneous-
metamorphic) rocks, whereas unconsolidated sediments underlie the southern two-thirds. Since
the latter generally hold more water, the potential for land use development based on
groundwater resources is greater south of the 1-95 corridor.

1. Crystalline Rocks - There are two types of crystalline rocks, igneous and metamorphic.
Igneous rocks are crystalline rocks that have solidified from a molten state either from
subsurface magma or from extrusive volcano. Metamorphic rocks are those rocks that have
been altered as a result of intense temperature and or pressure and introduction of new
chemical substances. This process may alter the original massive character of the rock,
developing leaf-like bands known as foliation. Extensive development of the foliation is seen in
the schist formations. Recrystallization, which may accompany these geologic processes,
eliminates any porosity that may have existed prior to metamorphism. The igneous intrusive
bodies have no porosity. There are occurrences of crustal deformation resulting in the formation
of many fractures, many of them steeply dipping, which cut through the rock. Such fractures,
known as faults and joints, arc not equally developed in all areas. These fractures created
passageways for infiltrating precipitation to percolate downward into the rock. In some cases,
the reaction of the rock with the groundwater caused alteration and solution of the minerals
and enlargement of the fractures. Decomposition of the individual mineral grains, which is more
extensive at the surface and decreases with depth, also created some porosity between grains.
The groundwater flows through and is stored in these openings. The kind of minerals and the
difference in their reaction willl the groundwater as well as the degree and number of joints
and fractures create different environments for groundwater movement and storage.
Furthermore, in areas of moderate relief more of the weathered rock is stripped away, providing
less area for groundwater retention than flat lying areas where there is a thicker weathered
zone.

Formations such as the Port Deposit gneiss and Wissabickon schist develop depths of weathered
zones that average 30 to 40 feet but may be as much as 100 feet. The depths of weathering are

greatest for these formations in areas of gently rolling topography with low relief. On
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ridges that rise prominently above the surrounding area, or where there is moderate relief from
deeply incised valleys, the depth of weathering is much less. Fracture traces are the surface
expression of fractures. Zones with numerous closely spaced fractures may also produce deep
zones of weathering. The groundwater potential is greatest in these formations in which deep
zones of weathering can be developed. Greatest groundwater availability occurs in areas where
fractures are interconnected.

The well yields in the granite, gneiss, and schist range from 0 to 300 gpm with very few wells
over 50 gpm. Careful geologic interpretation may make it possible to locate wells of 50 to 100
gpm. The basic rocks such as the gabbroic gneiss and serpentine do not commonly develop deep
zone weathering. Soil cover is much thinner where these formations occur because the mineral
assemblage has a greater resistance to reaction with percolating waters. For this reason, these
rocks are also found in areas of more rugged terrain. The volcanic gneiss formations, as well as
the highly quartzitic gneiss, have similar hydrogeologic characteristics.

The best well locations are in stream valleys. Higher yields occur in stream valleys because the
valleys usually develop over fracture zones or less resistant rocks. The range of yields may be
expected to fall between 2 to 5 gpm, but the more probable range of yields would be 5 to 10
gpm. 50to 75 gpm would be unusual but possible.

2. Unconsolidated Sediments - The formations included are the Cretaceous, Tertiary, and
Pleistocene gravels, sands, silts, and clays that underlie the south portion of the County. The
sediments range in grain size from course gravel to clay. Individual beds may consist of gravel
mixed with sand, sand mixed with silt and clay, or silt and clay. The coarser grain horizons
termed aquifers have the greatest porosity and permeability. The horizons that are
predominantly clay, clay and silt, or close to being Impervious, are called aquacludes. This
porous structure, developed at the time of deposition, may have been somewhat reduced
through compaction but has not been affected by recrystallization or a significant amount of
cementation. The original water in the pore spaces may have been salt water; however,
rainwater percolating down from the outcrop areas has flushed out the salt water and provided
a reservoir of potable groundwater. Some of the deposits are composed of layers of various
grain sizes and are interfingered in a series of lenses. However, lenses of low permeability can
be mixed with a coarse gravel deposit, as well as moderately permeable layers found within
beds of silt and clay. The locations of such irregularities cannot be accurately predicted.

The surface deposits of sand and silt of Pleistocene age range from zero to about 100 feet thick.
This is also true for the surficial deposits of recent age found along stream channels. The
underlying formations, which are the Patuxent, Patapsco, and Raritan formations of the
Potomac group and
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Magothy, Matawan, and Monmouth formations of the Cretaceous age have a potential of
producing from 5 to over 1,000 gpm. Where large yields have been purposely attempted, flows
of 500 to 700 gpm were obtained.

Wells in the Potomac group at higher elevations are not likely to yield a supply exceeding the
needs of a single home. Wherever the base of the Potomac lies above sea level, groundwater is
not stored but simply drains off the underlying crystalline bedrock.

C. Geologic Summary

The geologic formations in the northern half of Cecil County are relatively impervious, crystalline
rocks. Fracturing occurring during periods of crustal deformation, and subsequent weathering
by rain water percolating downward through the fractures and along foliation planes created
the open spaces which provide the porosity and permeability necessary for groundwater
storage and circulation. Proper geologic location of the well sites will assist in the development
of wells with yields of more than 50 gpm. Such potential is greater in the eastern portion of the
area than in the western. The records to date indicate little potential below depths of 150 feet
except in unique situations. Sedimentary rocks, which form the Coastal Plain of Cecil County, can
provide yields of 500 to 700 gpm.

The quality of groundwater is good. The sedimentary rocks produce water in which the pH is
often low enough and the iron content great enough that treatment is required to improve the
quality. This can also happen in crystalline rocks. The water temperatures are in such a range
that it will adequately serve for cooling purposes. The potential for groundwater development
for parts of the County may exceed the attempts to utilize it, depending on the geographic
location. An unused, moderate potential is present in many portions of the eastern half of the
County north of Elkton and a large undeveloped potential is present in much of the south half of
the County below Elkton as defined by DNR-WRA and mentioned later in this document.
Additional groundwater development is still possible in many areas of the County.

D. Problems

Knowledge of groundwater is based on understanding parameters such as precipitation, stream
flows, pumping tests of wells, and geologic study of bedrock. Because direct observations and
measurements of groundwater at a site cannot be made, accurate determination of volume and
quality for desired locations and depths cannot be predicted. Consequently, plans for the
development of groundwater are sometimes based on subjective interpretation of the available
facts. For this reason, all nearby wells should be considered when planning a large water supply.
More than one well may have to be drilled in order to determine the potential available. As
more information is accumulated from the results of additional well explorations, the
projections for future development
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will become more accurate. The unconsolidated sediments in the southern part of the County
lend themselves to more accurately projecting potential yields.

Contamination of the groundwater may occur through the purposeful discharge of wastes into
wells. Such practices lower the groundwater quality in the area around the well and
downstream from the well in the direction of groundwater flow. Such discharges of untreated
waste have occurred in the past and may still be taking place although the State attempts to
control such uses of wells. Any such discharge must be reported, by law, to the Maryland
Department of the Environment (MDE). When contamination is found, it is often difficult to
determine the source. Most waste that goes down wells is through damaged or improperly
constructed wells.

Variations in groundwater levels occur in almost all wells over a given period. Long-term
observations of wells have shown that the groundwater levels generally fall in the summer and
fall, and rise in the winter and spring. If a series of years with below average precipitation occur
consecutively, such as was experienced in Cecil County in the 1960's, the groundwater level may
fall to progressively lower levels each summer. Nevertheless, even in such cases, one year of
above average precipitation can restore the groundwater levels to a normal range of
fluctuation. For wells in the crystalline rocks and particularly for those located in the upper
elevations where there is moderate relief, the fluctuations can be many tens of feet, although
such extremes are rare. Those wells located in low elevations or where the topography is quite
flat are least affected. When the water level does fall many tens of feet, the yield drops off
because of the increased head against which the pump must work. All wells produce a cone or
depression when pumped. Large yielding wells generally produce a cone of depression, the size
of which depends on local geologic conditions and the amount of water pumped. These cones of
depression can impact the yields of nearby shallow wells.

E. Quantity

The total quantity of groundwater available cannot be calculated because of the variable
subsurface conditions, precipitation, and withdrawals, some of which cannot be measured. The
best understanding to date of the potential quantity has been developed from the study of the
hydrologic cycle and long term measurements of stream flows. This work has indicated that the
base flow of the stream from the basin it drains represents, over a long period, the quantity of
precipitation that infiltrates the ground to become groundwater.

Geology, because it affects the topography and type of soils as well as the subsurface storage
capacities, determines the volume of groundwater that can be stored and whether the aquifer
will yield water to the wells. Thus, the potential estimation for the north half of the County is
different from the south half. Previous investigators have determined that approximately
540,000 gallons per day per square mile is the average long-term period rate of recharge in the
area of metamorphic, crystalline rocks. It must be remembered that variable geologic conditions
in the crystalline rocks, because of weather resistant rock types and areas of steep slopes, would
cause the actual figure to be significantly different
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from one area to another. In the Coastal Plain area or the south half of Cecil County, the rate of
recharge of groundwater has been calculated to be 740,000 GPD per square mile. This
difference in recharge is determined by geologic conditions such as porosity of soils and
topography.

Not all of the water that infiltrates is available for consumption through wells. Some of the
water must serve to maintain the base flow of the streams and much water is in fine sediments
like silt and clay that will not yield water to wells easily. However, considerable quantities can be
withdrawn with no effect on stream flows. Most of the water that is used in homes, commercial
establishments, and industry is returned to the ground or streams via septic systems. A large
percentage of the water used for irrigation, however, is lost through evapotranspiration.

The range of yields is different for crystalline and sedimentary rocks. The most productive wells
in the crystalline rocks yield about 100 gpm. Some large wells in the unconsolidated sediments
have been pumped at over 1000 gpm. Of course, for both areas there are wells that yielded little
or no water at all. The average yields for the formations which have been calculated by others
(References A & C in Appendix A) lack accuracy for two reasons. First, there is no reliable record
of the dry wells that were drilled and abandoned. Secondly, and more importantly, most of
these wells are drilled for home use, which can be satisfied with a yield of 2 to 5 gpm. In this
latter case, the potential of the site is not developed by going the full depth of the water bearing
zones, and geologic data is riot used to locate the well. In crystalline rocks, the best potential lies
between 50 and 150 feet. Only in the favorable geologic locations would there be a significant
additional yield below this depth. In the unconsolidated sediments, the potential depths range
from 30 to 500 feet, the greater depths occurring towards the south near the Sassafras River.
Large quantities of water can be developed at greater depths in the unconsolidated sediment;
however, depths that exceed 500 feet seem to encounter brackish water.

F. Quality

The quality of groundwater in Cecil County is generally acceptable to all of the users that it has
served. Most of the water is soft with the exception of some wells in the serpentine and a few in
the unconsolidated sediments. Iron, which has been a problem in only a few of the wells in the
crystalline rock, has occurred in numerous wells in the unconsolidated sediments. Large users of
this water with iron may be able lo treat the wafer. Many of the waters from the unconsolidated
sediments have a low pH and consequently are aggressive in their reaction with plumbing. This
condition can also be treated to make the water acceptable. Where the wells are properly
constructed there is little problem with pollution. The nature of the soils over both the
crystalline and sedimentary rocks is such that here is most often more than 6 feet of fine-
grained cover to provide sufficient filtering to purify the water. This filtering phenomenon is
what creates the generally high quality of groundwater in comparison to the water taken from
the surface streams. Unlike the open reservoirs created by impoundments of the
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stream, the groundwater reservoir is covered and not subject to wide ranging changes in quality
over short periods of time. Except where waste may be deliberately pumped down a well, the
quality of groundwater remains constant throughout the year. The groundwater temperature
ranges from 56 degrees in the northern part of the County, to 58 degrees in the southern part.

Salinity may be a problem in shallow wells adjacent to the estuaries of the Chesapeake Bay.
Investigators have reported that wells drilled to over 500 feet in the sedimentary rocks in the
southern portion of the county have encountered brackish water where the salinity approaches
1,000 p.p.m. or more.

G. Groundwater and Well Development

The full potential of groundwater supplies will not be utilized unless all the technical data and
information presently available in published reports and through trained and experienced
professionals is fully utilized. Money spent on the location and construction of wells to supply
commercial, industrial, and public water supplies could be wasted because of poor location and
inadequate well construction and testing. Too often, the parties planning a well rely on the
advice of friends or local groundwater lore because of the mistaken belief that groundwater is a
mystery about which very little is known. Professional assistance is available through such
agencies as the Maryland Geological Survey and professional consultants.

Well location is very critical in obtaining maximum vyields in the area underlain by crystalline
rocks and in the zone along the Fall line. In the unconsolidated sediments the exact location is of
less importance. A well diameter of six inches is sufficient to handle most of the available yields
to be anticipated in the crystalline rocks. In the few wells which may yield more than 150 gpm,
the well diameter should be 8 inches. For the development of larger yields in the unconsolidated
sediments, the well diameter is important. The screen size and gravel pack are determined by
the grain size in the aquifer, not the yield. Increasing the diameter of the casing and screen may
increase yield slightly, but more important, a larger pump can be lowered into the well.

Pumping tests are usually run on all wells to determine the reliable yield. In the unconsolidated
sediments, additional testing such as electric logging and grain size analysis are essential for
evaluating which strata should be cased off and which should be screened. There are other
forms of testing which can be performed if conditions require them. The State laws applicable to
groundwater development are contained in Title 5 of the Environmental Article of the
Annotated Code of Maryland.

3.1.3 Groundwater Potential by Districts
A. General

Examination of well yields within the County as well as groundwater developments in
comparable geologic settings were studied to evaluate the
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potentials. In almost any district in the County, it is possible to drill a well that has little or no
yield. At the same time, unusually large yields for a particular rock type have been encountered
where there is no observable explanation. Estimates of the well yields that may be encountered
are given for the purpose of evaluating the relative potential between different areas. These
figures for estimated yield are given not for wells located at random, but for sites that have
been chosen based on study and interpretation of available geologic information. The actual
yields that may be encountered could vary considerably from these given here.

B. Election District No. 1 (Cecilton)

District No. 1 has a surface deposit ranging from 15 to 90 feet thick and composed of silts and
sands, which is satisfactory for the development of domestic supplies. 500 to 1,000 gpm wells
might be located within the underlying sequence of Cretaceous sands and gravels. in the south
east comer of the district from Fredericktown to Warwick the Aquia formation of the tertiary
period outcrops or subcrops beneath the Pleistocene deposits. Yields from this formation may
be limited to 100 to 200 gpm. However, wells could penetrate this formation to the underlying
Cretaceous horizons.

C. Election District 2 (Chesapeake City)

Pleistocene deposits on the surface would be sufficient for wells to supply homes. Large yields
of 500 to 1,000 gpm can be obtained from the underlying Cretaceous formation. The
groundwater resources of this Election District as well as Election District No. 1, are for the most
part, undeveloped. The supply should be sufficient to meet the needs of considerably greater
industrial and urban development than presently exists.

D. Election District No. 3 (Elkton)

The Maryland Department of Natural Resources, Water Resources Administration, completed a
resource management plan for northeastern Cecil County that addresses a number of problems
being experienced by the Town of Elkton. The chief findings of the study were:

e Groundwater levels in the area near U.S. Route 40 and the Maryland- Delaware State
line have been declining rapidly due to heavy groundwater pumping from the Town of
Elkton's No. 3 well and Artesian Water Company's No. 1 and No. 2 wells, and not as a
primary result of drought conditions. The Town of Elkton has reduced its output as a
result;

o Well interference is occurring in the area within the Patuxent formation and overlaying
shallower formations;

e Limited additional groundwater supplies are available due south of Elkton near the
intersection of Maryland Route 2 13 and Frenchtown Road.
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The County has adopted an Urban Growth Boundary Plan, which has established Urban Growth
Boundaries around each of the Towns. Cooperation between the County and the Towns will
lead to the provision of water and sewer service in these areas. The Plan calls for the provision
of a long-term water supply with intake occurring from the Susquehanna River at the Perryville
water treatment plant. Service would be provided to Perryville, North East and Elkton with the
Towns acting as nodes of distribution.

E. Election District No. 4 (Fair Hill)

This district is underlain by the Wissahickon formation on the north side and Port Deposit Gneiss
on the south side. A narrow body of gabbro and gneiss extends through the district parallel to
Maryland Route 273. Wells of 50 to 100 gpm may be possible in the southern portion of the
district east of the Big Elk Creek. The best sites in the rest or the district may have more yields of
25 to 50 gpm. Many locations will have yields ranging from 0 to 5 gpm. Small areas of
unconsolidated sedimentary rocks exist in the far southeast corner of this district near
Meadowview.

F. Election District No. 5 (North East)

The land area in this district to the east, south, and southwest of North East is underlain by the
Potomac group of formations of Cretaceous age with scattered, relatively thin deposits or
Pleistocene sand and gravels. The best potential well sites in the district would be on the
peninsula of land between the North East and Elk fivers. Wells of a sufficient depth 10 reach
bottom horizons of the Potomac group may produce yields of 200 to 500 gpm.

The part of the district north of U.S. Route 40 has deposits of Cretaceous and Pleistocene ages
on the high elevations essentially capping the hills. The lack of substantial thickness and depth
below the stream valleys makes it unlikely that wells greater than 5 to 10 gpm can be developed
in these deposits. Greater yields may be possible in wells that penetrate the underlying
crystalline rock formations such as in the Port Deposit gneiss; however, the sedimentary cover
makes it difficult to locate the desired geologic structures in the Gneiss. The Port Deposit gneiss
along the north side of the district, north of Theodore Road, may have some potential sites hat
would yield 50 to 100 gpm.

G. Election District No. 6 (Rising Sun)

The bedrock in this district is metamorphic crystalline rock. North of Maryland Route 273 the
bedrock is of the basic variety, both serpentine and Baltimore Gabbro complex formations. This
bedrock, in conjunction with the topography of moderate relief, makes it unlikely that wells
greater than 25 gpm can be developed. South of Rising Sun and Maryland Route 273, the district
is underlain by the Wissahickon formation and the Port Deposit gneiss. The well potential here
may fall between 25 and 75 gpm for locations properly related to the
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underlying geologic structure. The area along the west side, around Mount Pleasant Church,
appears to have a limited potential ranging from 5 to 20 gpm.

H. Election District No. 7 (Port Deposit)

Most of this district is underlain by the Port Deposit gneiss with a narrow zone of the
Wissahickon formation crossing the district in a northeasterly direction near New Valley and a
zone of metavolcanics paralleling Interstate 95. The depth of the weathering and topography
are such that there appears to be little potential for a well of more than 25 gpm. The best area
would appear to be a small section between the former Bainbridge Naval Training Center and
Woodlawn. Within this district is the former Woodlawn Landfill. Construction of remediation
techniques have been completed at the former Woodlawn Landfill as of September 2001.
Remediation involves the use of natural processes in the soil (attenuation) lo remove or
immobilize the contaminants in the groundwater. The remedy also includes long term
monitoring of the groundwater, surface water, landfill gas, and the provisions far an alternate
water supply and local pumping and treating of groundwater if necessary.

l. Election District No. 8 (Oakwood)

Most of the bedrock in this district is of the basic type, that is, the serpentine and the Baltimore
Gabbro complex. The topography has moderate relief with numerous areas of steep slopes
along the stream valleys. This is also true for the Wissahickon formation that occurs in the
northwest comer. It is unlikely that the wells could be located with yields greater than 30 gpm
and most wells would probably yield in the range of 5 to 10 gpm. The best potential appears to
be in the area adjacent to U.S. Route 222 between Kilby Corner and Rock Springs.

J. Election District No. 9 (Calvert)

The Wissahickon formation underlies most of the area of this district. Port Deposit gneiss occurs
along the southeast side of the district and in small area on the west side. Serpentine and
Baltimore Gabbroic Gneiss occur in irregularly shaped areas along the northern boundary. The
best potential for groundwater development in this district would be yields of 20 to 40 gpm.
Wells on preferred geologic structures would probably average 10 to 25 gpm.

3.1.4 Surface Water Sources
A. General
Cecil County is essentially divided into two definite geological sections, the Upland Piedmont
Plateau and the Atlantic Coastal Plain lies roughly along U.S. Route 40. The actual line is called

the Fall Line and lies between the Amtrak Railroad and the CSX Railroad.

The Upland Piedmont Plateau is dissected by four major waterways, the Susquehanna, the
Octoraro, the North East, and the Elk. These waterways, and
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several smaller streams, provide a major portion of the water used daily in Cecil County. Most of
the flow of the Octoraro is diverted north of Cecil County, processed, and pumped to Chester
County, Pennsylvania. Rising Sun and several developments utilize groundwater from pockets
formed in the crystalline plateau. The Atlantic Coastal Plain is drained by two major rivers, the
Bohemia and the Sassafras. The Chesapeake and Delaware Canal also influences drainage in this
area.

B. Quantity

The public water supply systems currently treat approximately 2.8 mgd of surface water for
their customers. These systems have water appropriation permits for 5.35 mgd. The County
presently has a permit from the Susquehanna River Basin Commission to purchase up to 0.80
million gallons of water per day (MGD) from the Town of Perryville.

C. Quality

The streams that flow through southeastern Cecil County (the Atlantic Coastal Plain) are small
and sluggish. They are flanked by many wet or marshy areas. The level in the streams is
dependent on the tides and the water is brackish. The water supply for Perryville is withdrawn
from the tidal portion of the Susquehanna River.

The streams that flow through northwestern Cecil County (the Piedmont Plateau) are non-tidal
and flow faster due to the higher elevation of the area. The streams are utilized by Elkton,
Perryville, Port Deposit, and North East for their water supplies.

3.2 Major Community Water Systems

The existing conditions and planned facilities for major community water systems are described
below. Figure 3-1 shows the existing water facilities for the entire County, and delineates the
Service Areas. The existing and proposed water service areas have been designated as follows
(see Section 1.3.3 for Service Area policies):

W-1 Existing
W-2 0-5 years
W-3 6- 10 years

3.2.1 Cecilton
A. Existing System
The Cecilton system serves a population of approximately 554 with an existing demand of
approximately 0.045 million gallons per day (mgd). The system draws water from the Magothy
aquifer through two (2) wells approximately 300 feet deep. The wells are currently producing

flows of 85 gpm and 200 gpm. The
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Town's Groundwater Appropriation Permit (GAP) currently permits withdrawal of an average
daily flow of 0.05 mgd. Treatment of the groundwater is provided by softening and filtration to
remove iron and manganese. Storage is provided via a 0.125 million-gallon tank. Existing
demand is 0.045 mgd. When water demand reaches 0.065 mgd, additional storage will be
needed to provide adequate domestic and fire storage.

B. Proposed Improvements
As of March 2004, the Town has conducted preliminary engineering studies and is in the process
of designing the following improvements to the water system:

e Installation of a new production well
e |Installation of a new 400,000 gpd storage tank
e Installation of a new treatment facility at the new storage tank facility.

Construction should be completed by March 2005.
C. Water Service Area

Figure 3-1 shows the location of the various service area categories. The W-1 corresponds to the
existing Town Limits. The W-2 corresponds to the unincorporated area designated as Town
Residential (TR) Zoning on the north side of the Town. The W-3 corresponds to the
unincorporated area designated as TR zoning on the south side of Town.

3.2.2 CECO Utilities

A. Existing System
CECO Utilities, a private water company, processes 0.025 mgd from wells to serve approximately
400 people in the Manchester Park Subdivision.

B. Proposed Improvements
There are no proposed improvements to the CECO Utilities water system.

C. Water Service Area

Figure 3-1 shows the location of the various service area categories. The W-2 corresponds to an
expansion of Manchester Park development and new development adjacent to the Village of
Cherry Hill.

3.2.3 Charlestown
A. Existing System
The Charlestown system is comprised of three wells, with only two of the wells being used

regularly and the third used as a back up. The currently permitted
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capacities of the system are 157,000 gpd average daily flow and 250,000 gpd maximum daily
flow. Current demand on the system is approximately 85,000 gpd . The Town anticipates that,
given recently proposed developments requesting service and existing developed areas that will
request service (Charlestown Manor), the near-term (0-5 years) demands will be approximately
152,000 gpd. Treatment of the water supply is provided for iron removal, pH adjustment, and
disinfection. Storage is currently provided with a 500,000 gallon elevated storage tank.

B. Proposed Improvements
As of March 2004, the Town is in discussions with the equitable owner of a large parcel adjacent
to the Town regarding the provision of Town water to said property, if service is provided; the

Town would most likely need an additional storage tower, more wells, and treatment facilities.

C. Water Service Area
Figure 3-1 shows the location of the various service area categories.

3.2.4 Chesapeake City
A. Existing Systems
The Town, split by the Chesapeake and Delaware Canal, maintains two separate water systems
that serve a population of approximately 811. The Town is served by four wells that take water
from the non-marine Cretaceous deposits. The GAP allows for overall withdrawal of an average
daily flow of 0.170 mgd and a maximum daily flow of 0.220 mgd. South Chesapeake City is
served by two of the four wells with a capacity of 0.085 mgd and a 0.075 mg elevated storage
tank. The Town must provide substantial treatment o remove iron from the water.

B. Proposed Improvements

As of March 2004, the Town is in the process of conducting a Preliminary Engineering Report to
determine its future water needs and to evaluate alternatives to meet those needs.

C. Water Service Area

Figure 3-1 shows the location of the various service area categories.
3.2.5 Crystal Beach - Port Herman

A. Existing System

Crystal Beach areas are served by three private systems presently that provide water to upward
of 2,500 people in the summer from wells and small hydropneumatic storage tanks.
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Port Herman is a condominium development located on the Elk River. The community water
system serving the development has a rated capacity of 0.18 mgd. Water is provided by a well
that has an initial groundwater appropriation permit of 0.007 mgd. The water system is owned
and operated by the incorporated condominium association.

B. Proposed Improvements
There are no proposed improvements to the Crystal Beach or Port Herman water systems.
C. Water Service Areas

Figure 3-1 shows the location of the various service area categories. Given the limitations of the
system and the surrounding zoning categories of low density residential, there is no anticipated
change in the service area.

3.2.6 Elkton
A. Existing System

The Town's water system presently serves approximately 14,700 residents, along with
commercial, governmental, and institutional facilities within the corporate limits. Additionally,
the Town provides water to the YMCA, and the Triumph Industrial Park and Cecil County for
redistribution outside the corporate limits. Elton currently provides water service to 6,393
customers from two sources: 1)Elkton Water Treatment Plant {PWSID 07-0011}, operating
under the State Water Appropriation and Use Permit No. CE665005 (08), which allocates a daily
surface water withdraw of 1,500,000 gallons and a maximum daily withdrawal of 2,000,000
gallons from the Big Elk Creek ; and 2) the Holly Hall well system {PWSID 07-0022} operating
under State Water Appropriation and Use Permit No. CE1961G007 (11), which allocates a daily
average groundwater withdrawal of 650,000 and a maximum daily withdrawal of 1,200,000
gallons. Total appropriation: 2.15 mgd

The Town’s potable water storage system includes: 1) Red Hill reservoirs — Two 900,000 gallon
in ground hypalon lined concrete reservoirs; 2) Blue Ball water tower — 500,000 gallons; 3)
Walnut Hill water tower — 500,000 gallons; 4) Belle Hill water tower — 400,000 gallons; 5)
Thomson Estates standpipe — 200,000 gallons, primarily operating within the well system. Total
storage: 3.4 million gallons.

As stated in a report prepared by McCrone, Inc., dated May 18, 1999 entitled Comprehensive
Water and Sewer Study, the total current capacity of the Town's water system is 2.15 mgd. Per
information provided by the Town in January 2004, the total current demand on the entire
water system is 1.7 mgd. This current demand is the sum of the demands emanating from the
five different pressure zones of the Town's water system.

In addition to estimating current water demands based on meter readings, previous reports and
water and wastewater treatment plant records, the McCrone study also estimated future water

demands for a 0-10 year period and a 10-20 year
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period. It is important to note that the future demands used in the McCrone study for the 10-20
year period include areas that are currently unincorporated but are anticipated to be annexed in
the future. Water demands for the 0-10 year period are based on pending subdivisions and the
Town's knowledge of other potential developments within that time period. A summary of
existing and future demands on the Town's total water system used in the McCrone study is as
follows:

Existing Demand 0-10 year projected demand 10-20 year projected demand

1.8 mgd 2.42 mgd 3.04 mgd

Given a linear projection of growth for the pressure zones served, the surface water treatment
plant may reach its permitted capacity of 1.5 mgd by the year 2010. Considering the entire
water system, the total capacity of 2.15 mgd may be reached by 2012.

B. Proposed Water System Improvements

Artesian-Elkton interconnection — The Town of Elkton and the Artesian Water Company
executed an agreement on March 17, 2006, amended October 8, 2007, that provided for an
interconnection of Artesian and Elkton water distribution systems, expected to be constructed
and operating by mid 2008. This agreement provides up to 1.0 mgd from Artesian to Elkton.
However, the Town initially expects to utilize 50,000 gallons per day to supplement its water
supply. The Artesian-Elkton interconnection provides for water to the Town in the event of a
transient raw water contamination event affecting the Big Elk Creek.

Southside LLC wells — The Town executed an agreement with Southside LLC on July 19, 2006 for
the development of wells on its property located south of US Route 40 to supplement the Holly
Hall well system, primarily to support the expected growth and development of Southside LLC
lands consisting of 600 acres. Following development and testing of wells on Southside LLC
land, the Town expects to submit a water appropriation and use permit application to the State.

C. Water Service Areas
Figure 3-1 shows the location of the various service area categories.

3.2.7 North East
A. Existing System
The Town of North East presently operates two water treatment plants with a combined
permitted capacity of 1.2 mgd maximum daily flow. The system presently provides water to a
population of approximately 8,000 people and to the Maryland Transit Authority Rest Stop on I-

95. Elevated and underground storage tanks provide a reserve of 1.4 mg.
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B. Proposed Improvements

The Town is currently in the process of designing upgrades to the Rolling Mill Water Treatment
Plant to accommodate growth over the next 20 years within the Town and service area.
Improvements to the Rolling Mill WTP include the addition of two 2.0 mgd maximum daily flow
modules (1 redundant) with room for a third. In order to meet minimum flow-by requirements
in the North East Creek, the Town will withdraw raw water from the tidally influenced portion of
the North East Creek and pump the water to the raw reservoir located at the Rolling Mill Water
Treatment Plant.

Upgrades to the Leslie WTP include the installation of flocculators and settlers ahead of the
existing filters which will increase the plant maximum daily capacity to 830,000 gpd.
Construction of these improvements is scheduled for completion by September 2004. During
periods of low-flow, the Leslie WTP will not operate, improvements to the Rolling Mil WTP will
allow transfer of water to the higher pressure zones served by the Leslie WTP during periods the
Leslie Plant is temporarily shut down.

The Town is also planning to erect two new elevated storage tanks, one to replace the aging and
undersized Mauldin Avenue tank, and one to serve Zone 2 NE, which is currently served through
a pressure reducing valve.

C. Service Area Agreements
The Town and County have entered into various agreements during the last three decades. In
November 1972, the Town and County entered into an agreement outlining the scope of the
Town's responsibility for its water service area. The Town and County entered into subsequent
agreements in June 1983, November 1986 and February 1989. In March 2002, the Town and
County entered into an agreement, which among other things defines a new water service area.
This agreement supersedes all previous agreements.
The March 2002 agreement can be found in Appendix B.
D. Water Service Areas
Figure 3-1 shows the location of the various service area categories.

3.2.8 Perryville
A. Existing System
The Town owns two surface water treatment plants located on the Susquehanna River and Mill
Creek, respectively. The Mill Creek WTP is no longer in operation. The Susquehanna River WTP,
which is located on Frenchtown Road, is permitted by MDE to withdraw an average daily flow of

2.0 mgd and a maximum daily withdraw of 4.0 mgd. However, the Susquehanna WTP can
produce only 0.80 mgd in a 24 hour period due to water quality standards required
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by MDE and the operational constraints of the facility. Specifically, the pumping, sedimentation,
filtration, and storage facilities of the Susquehanna WTP do not allow it: to accommodate the
permitted amount without expansion of the facility. Under normal operation conditions (1 6
hours of operation at a normal pump rate), the plant produces approximately 0.40 mgd. At a
maximum pump rate during a 16 hour period, the plant can produce approximately 0.50 mgd.
Average daily demand is approximately 0.376 mgd. TIE Town has been advised by MDE that the
Susquehanna WTP can no longer discharge backwash from the filtration process directly into the
river.

Storage is currently provided via a 0.50 mg tank at 1-95 and a 0.25 mg tank at Cedar Corner
Road. Recent evaluations of existing and future water service needs of the Town indicate that
there is presently inadequate storage to provide for the existing demand. At least one day of
emergency storage should be available since no emergency power generators are available at
the Cedar Corner Road Booster Station and emergency power is only available for one finish
water pump at the water treatment plant.

B. Proposed Improvements

The Town has completed a Preliminary Engineering Report and is in the process of designing
upgrades to the Susquehanna Water Treatment Plant and the Town's distribution and storage
system. Upgrades include the use of membrane filtration for a 1.0 mgd water treatment plant at
the existing site. The design also includes a 14 inch water main from the treatment plant to a
proposed 1.0 million gallon storage tank located in the northwest quadrant of the I-95IRoute
222 interchange. It is expected that the new facilities will come on line by the summer of 2006.

C. Water Service Areas

Figure 3-1 shows the location of the various service area categories. The W-1 areas correspond
to existing Town Limits. The W-2 Service Area corresponds to currently unincorporated areas
along the Route 40 corridor that were identified in the Urban Growth Boundary Plan.

3.2.9 Port Deposit
A. Existing System

The Town operates a surface water treatment plant located on the Susquehanna River. The WTP
is currently designed to accommodate a hydraulic capacity of approximately 0.86 mgd. Given
permit limitations, the WTP can realistically accommodate approximately .40 mgd and still meet
water quality standards. The existing WTP was constructed by the Navy and later dedicated to
the Town. Prior to the existing WTP's construction, the Town received its water from the
Bainbridge Naval Training Center.
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B. Proposed Improvements

The Town is currently in the process of planning for upgrading the water system to meet to
future needs of the former Naval Training Center at Bainbridge. It is anticipated that the water
project will include phased construction of a new water filtration system at the existing water
tower site. Phase | would include making all necessary improvements to Port Deposit's existing
infrastructure, constructing a new water pump station to serve Bainbridge during the initial
phases, rehabbing the existing main from Port Deposit to Bainbridge and upgrading the existing
Port Deposit system to provide interim water service until the new water plant is constructed.
Phase Il would consist of upgrading the Port Deposit raw water intake, constructing a new
distribution loop for the Bainbridge site, constructing a new 1 million gallon elevated water
storage tank at Bainbridge and constructing a new 1.2 MGD water treatment plant.

C. Water Service Areas

Figure 3-1 shows the location of the various service area categories. The W-1 area corresponds
to the existing Town limits, not including the Bainbridge site. It is anticipated that water service
will be provided to the Bainbridge site within the next 5 years; therefore, the area is designated
as W-2.

3.2.10 Rising Sun
A. Existing System

The Town currently utilizes five wells to provide water service to its customers. The 2003
demand for water was an average daily flow of. 174 mgd and a daily average flow of. 194 mgd
for the month of maximum use. The Town operates the system under two appropriation
permits. Permit CE73G0 12 authorizes the Town to withdraw water from four wells and is
limited to a daily average of 170,000 gallons on a yearly basis and a daily average of 210,000
gallons for the month of maximum use. Permit CE2002G014 authorizes the Town to withdraw
water from one well and is limited to a daily average of 90,000 gallons on a yearly basis and a
daily average of 110,000 gallons for the month of maximum use. The Town has recently
completed construction of a .5 mg water storage tank that is planned to be fully operational by
December 31, 2003.

B. Proposed Improvements

The Town plans to add two 50 gallons per minute wells to the system. A well has been drilled on
land owned by the American Legion Post 194. Preliminary tests indicate that this well has a yield
of 50 to 55 gallons per minute and is scheduled to be on-line in FY 2004. The Town plans to
begin searching for two additional well locations on the north side of Town with drilling
scheduled for one of the wells in 2004.

3-18



The Town is currently constructing 4,600 linear feet of 12 inch water main along Main Street.
The new main will replace the 4, 6, and 8 inch mains that are currently in place. The Town has
had problems with breakage and leaks and in many circumstances is unable to isolate the
existing mains. This project will be completed in 2004.

Upon completion of the 4,600 feet of water main on Main Street, the Town will update the
water model and begin plans for construction of a water storage tank to meet the system
pressure demands and fire flow requirements for the northern portion of the Town. This tank
may be necessary as a result of an annexation on the north side of Route 1.

C. Water Service Areas

Figure 3-1 shows the location of the various service area categories. The W-1 area corresponds
to the existing Town Limits. The W-2 area includes a portion of the area bounded by the Town
Limits to the west, the Octoraro Railroad to the north, Sylmar Road to the east, and Route 273
to the south. The W-3 area extends from the northeast quadrant of the Town to Route 1 and
Stevens Road.

3.2.11 Artesian Water Maryland, Inc.
A. Existing Facilities

Through the granting of the Elkton West Franchise and the execution of the Asset Purchase
agreements between Cecil County and Artesian Water Maryland, Inc., Artesian Water Maryland,
Inc. owns and operates four water systems in the County. They are: Meadowview/Highlands,
Harbour View, Pine Hills, and Mountain Hill Water Company.

The Meadowview/Highlands system serves 4,000 people and several industries. The system
utilizes an agreement with United Water Delaware, executed in 1993, to purchase up to
29,400,000 gallons on a monthly basis. The present average demand on the system is 0.390
mgd with a daily average flow of 0.225 mgd. The system also has two wells that are permitted
to withdraw a total of 0.185 mgd average daily flow and 0.275 mgd for the month of maximum
use. A 750,000 gallon standpie located north of Meadowview serves the area to the south. A
booster station is located near the Delaware state line.

The Highlands, located to the north of the standpipe, is served by a pumping station located at
the standpipe, and a hydropneumatic tank located in the Highlands. Due to capacity and fire

flow limitations, the Highlands was
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connected to the Meadowview system. The existing wells are no longer used and the
hydropneumatic tank is only used as pressure control for the operations of the booster station
at the Meadowview standpipe.

The County has applied for a groundwater appropriation permit for the wells located in the
Aston Pointe subdivision. The Maryland Department of the Environment has determined that a
groundwater appropriation permit in the amount of 0.244 mgd average annual appropriation
and 0.355 mgd for the month of maximum use would be appropriated provided a recharge
easement is executed for the full golf course property. It is anticipated that the wells will
provide an additional source of water to the Meadowview water system from which the Aston
Pointe subdivision can make a request for allocation for water service for its contemplated 372
lots. Pursuant to the granting of the Elkton West franchise, the GAP issued to the County may
be transferred to Artesian Water Maryland, Inc. pending the outcome of future negotiation.

The Harbour View water system was constructed to serve the Harbour View subdivision. The
system presently serves 90 customers. The system uses two wells, the first permitted to
withdraw 0.050 mgd on a yearly basis and a daily average of 0.083 mgd for the month of
maximum use, and the second permitted to withdraw 0.050 mgd on a yearly basis and a daily
average flow of 0.070 mgd for the month of maximum use. The treatment plant consists of a
2,250 gallon hydropneumatic tank, chemical mixers and feeders for chlorine solution for
disinfection, and soda ash for pH control. The water system will only serve those lots
(approximately 235) designated for serve prior to 1985.

The Pine Hills water system serves the Arundel and Arundel Shores communities. The system is
served by a standpipe and two wells which are permitted to withdraw an average daily flow of
0.065 mgd and 0.191 mgd average daily flow for the month of maximum use.

Mountain Hill Water Company serves an area including the Principio Business Park, Charlestown
Crossing, and the Whitaker Woods subdivisions within the County’s designated growth area.
The existing system has a 500,000 gallon elevated storage tank and over 2.5 miles of distribution
lines. The system uses wells for its water supply. Mountain Hill will continue to expand its
facility to serve businesses in the Principio Business Park, Charlestown Crossing, and Whitaker
Woods through the inclusion of additional storage capacity up to 1.5 million gallons or more,
additional wells, pumping facilities, and additional lines to distribute up to 1.0 mgd. A reservoir
may be added for additional storage. The system will be able to serve the contemplated
commercial, industrial, and residential development anticipated in the service area.

B. Proposed Improvements

Artesian Water Maryland, Inc. will construct a 20” water main from the Maryland/Delaware line
at Red Hill Road to the intersection of U.S. Route 40 and Maryland Route 279 and will extend a
water main north to serve the Cherry Hill portion of its franchise. The 20” water main will have
the capability of conveying 5.0 mgd to the franchise area.

C. Service Area
Figure 3-1 shows the location of the various service area categories.
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CHAPTER 4
SEWERAGE SYSTEMS
4. GENERAL DESCRIPTION

Less than half of the County population is served by public (municipal) or private community
sewage treatment plants. The remainder of the County population utilizes subsurface disposal.
Table Numbers 7, 8, and 9 shows the existing sewerage systems with population projections to
the year 2006.

There are approximately 30 municipal and community wastewater treatment plants in the
County ranging from a septic tank to tertiary treatment plants. The Susquehanna River, North
East River, and Elk River are three major effluent receiving streams for the public wastewater
treatment plants. The Meadowview and the Highlands treatment plants discharge their effluent
into tributaries of the Christina River. The Chesapeake and Delaware Canal assimilates the
discharge from the two Chesapeake City plants and the Corps of Engineers system while the
Cecilton system discharges to a tributary of the Bohemia River.

Warwick has a fluctuating high water table into which many septic systems discharge directly
during wet weather periods. Fredericktown has several septic systems near the Sassafras which
also discharge to groundwater.

For all new septic systems in Cecil County, the Health Department will require at least four feet
of unsaturated soil between the bottom of the subsurface disposal system and the groundwater
table. This requirement is a part of COMAR 26.04.02.

The most suitable soils for subsurface disposal are found in the lower reaches of Cecil County
and in the north central section. These areas, as is usually the case, are also best suited by soil
association for agriculture. The coastal areas represent the greatest potential pollution areas in
the County. Adequate collection systems and treatment plants, and monitored discharges are
the means to protect Cecil County from gross pollution problems.

4.1 Major Community Sewerage Systems

The existing conditions and planned facilities for major community sewerage systems are
described below. Figure 4-1 shows the existing sewerage facilities for the entire County and
delineates the service areas. The existing and proposed sewer service areas have been
designated as follows (see Section 1.3.3 for Service Area policies):

S-1 Existing
S-2 0-5 years
S-3 6-10 years
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4.1.1 Cecilton

A. Existing System

The Town operates a wastewater treatment and disposal system comprised of a lagoon system,
sand filtration and ultra-violet disinfection which discharges into Duck Creek. The existing design
capacity of the wastewater treatment and disposal system is 0.080 mgd and the permitted
capacity of the system is 0.050 mgd. The Town has initiated planning to upgrade the capacity of
the system to 0.100 mgd to accommodate future flows and increased flows due to infiltration
and inflow (1/1).

B. Proposed Improvements

The Town has completed a planning study that evaluated alternatives of improvements to the
wastewater treatment plant. The Town has selected a lagoon treatment and spray irrigation
system as the preferred alternative. Preliminary engineering and soils evaluations are being
conducted to upgrade the treatment plant to an initial capacity of 0.075 mgd with the ability to
easily expand to 0.100 mgd.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories.

4.1.2 CECO Utilities

A. Existing System

The CECO Utilities wastewater system consists of a lagoon treatment and stream discharge into
Dogwood Run. The capacity of the system is approximately 0.080 mgd with an average daily
flow of 0.040 mgd.

B. Proposed Improvements

The wastewater treatment facilities will be decommissioned and the wastewater flow will be
sent to Cherry Hill for treatment.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories.

4.1.3 Crystal Beach - Hacks Point Area

The Crystal Beach and Hacks Point area have no community sewerage system at present, and
there is no plan for the construction of a wastewater treatment plant. The Port Herman

condominium development is served by a community system which utilizes subsurface disposal.
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The Elk Neck State Park sewerage facilities, which serves a portion of the park, includes a 0.108
mgd extended aeration, treatment plant. One sewage pumping station, 1,300 linear feet of 4
inch force main and approximately 11,700 linear feet of 8-inch gravity sewer. The treatment
plant presently serves only the Elk Neck State Park; therefore, the sewage flow varies
substantially in quantity because of the seasonal use of the park. The plant receives an average
flow of 0.020 mgd with a peak flow of 0.030 mgd during the summer. During the off season, the
plant receives an average low flow of approximately 0.0025 mgd. This plant is operated by
Maryland Environmental Service and the plant effluent is able to meet the requirements of the
discharge permit. There is no modification planned.

4.1.4 Chesapeake City
A. Existing Systems

The sewerage system for Chesapeake City is split by the Chesapeake and Delaware Canal, and
two separate collection and treatment systems are maintained. The two plants treat a combined
flow of 0.163 mgd from approximately 900 people. The North side is served by a 0.088 mgd
package activated sludge plant and the South side is served by a similar 0.075 mgd plant. Both
plants include chlorination/dechlorination facilities. Effluent is discharged into the C&D Canal.

B. Proposed Improvements

As of March 2004, the Town is in the process of conducting a Preliminary Engineering Report to
determine its future wastewater needs and to evaluate alternatives to meet those needs.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories.
4.1.5 Elkton

A. Existing System

The Town currently provides sewer service to Town residents via a collection and conveyance
system comprised of gravity lines, force mains and 12 pumping stations. Treatment is provided
at the Elkton WWTP located on the south side of Route 40 adjacent to the County Detention
Center. The Elkton WWTP has a design capacity of 2.7 mgd but only has a permit from MDE to
discharge 1.60 mgd of effluent into the Big Elk Creek.

As with the current demands on the Town's water system, the existing flow to the WWTP is 1.8
mgd. The McCrone study indicated that the projected 0-10 year and the 10-20 year flows to the
WWTP are within 1% of the projected water demands for the same time period. Therefore, the
future water demands should also be considered as future wastewater flows, which are as
follows:
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Existing Demand 0-10 year Period 1-20 year period
1.8 MGD 2.77 MGD 4.88 MGD

Based on current flow data and problems with inflow and infiltration following rain events, the
WWTP has reached its permitted capacity of 1.6 mgd.

B. Proposed Improvements

The Town is currently in the engineering design stages to provide Biological Nutrient Reduction
(BNR), Enhanced Nutrient Reduction (ENR) and upgrade the permitted capacity of the WWTP to
its current design capacity of 2.7 mgd with provisions to upgrade the plant to 5.0 in the future.
The planning for the upgrade allows for modular upgrades to accommodate future flows of 5.0
mgd. In pursuit of these upgrades, the Town has requested from MDE the National Pollutant
Discharge Elimination System (NPDES) permit limitations for a flow of 2.7 mgd, and more
general planning effluent limits for the ultimate 5.0 mgd upgrade. The Town is currently in
discussions with MDE regarding future effluent limitations.

The Town is also in the process of construction major improvements to the collection and
conveyance system to alleviate bottlenecks along the Route 40 corridor to the wastewater
treatment plant. The Town is currently in the design stage for improvements to the Blue Ball
Road Collection System.

The Town is in the process of installing approximately 200 waterproof manhole lids in order to
achieve a reduction in excess inflow and infiltration rates within the existing conveyance system.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories.
4.1.6 Perryville

A. Existing System

The Town operates a WWTP which includes rotating biological contactor treatment and
discharge into Mill Creek. The WWTP serves a Town population of approximately 3000 people
and the Perry Point Veterans Administration Hospital. The design and permitted capacity of the
WWTP is 1.65 mgd with a current flow of approximately 0.85 mgd. Due to its age and condition,
the WWTP has reached its effective capacity. The Town has recently completed an Il report for
the collection and conveyance system which serves downtown Perryville. The I/l report
identifies various sources of inflow that, if corrected, would provide additional excess capacity at
the WWTP.
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B. Proposed Improvements

The Town has recently completed (December 2003) a Preliminary Engineering Report that
evaluated upgrades to the WWTP. The Town is currently in discussion with MDE regarding
funding to achieve Enhanced Nutrient Removal.

C. Sewer Service Areas

Figure 4- 1 shows the location of the various service area categories.
4.1.7 Port Deposit

A. Existing System

The Port Deposit sewerage system consists of interceptors, pumping stations, and a package
treatment plant that serves approximately 900 people. The existing plant is at or near capacity
during dry weather and will exceed its capacity during wet weather. A study indicates that the I/l
improvements to the collection system will return an additional 0.010 to 0.030 mgd of excess
capacity to the plant.

B. Proposed Improvements

The Town is currently in the process of planning for upgrading the sewer system to meet the
future needs of the former Naval Training Center at Bainbridge. It is anticipated that the
wastewater project will include phased construction of a new treatment plant at the Logan
Property site. Phase | of the project will consist of interim improvements to the Town's
sewerage infrastructure system to accommodate initial flows from Bainbridge. Phase Il of the
project will consist of constructing a 1.0 MGD state of the art Enhanced Nitrogen Removal (ENR)
facility which will be implemented in conformance with the Upper Western Shore Tributary
Strategy load allocation in agreement with the anticipated Chesapeake Bay Goal, NPDES, and
TMDL requirements to a level of 3 mg/I Total Nitrogen. The preliminary feasibility analysis
recommends an oxidation ditch design using a Bardenpho configuration capable of handling up
to 3,224 EDU's. The new Port Deposit/Bainbridge plant will be phased to coincide with build out.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories, The S-1 area corresponds to
the existing Town limits, not including the Bainbridge site. It is anticipated that sewer service will
be provided to the Bainbridge site within the next 5 years; therefore, the area is designated as S-

2.
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4.1.8 Rising Sun
A. Existing System

The Town owns and operates a 10 acre waste stabilization lagoon with a total of five cells of
which two are aerated. The wastewater treatment system is currently designed and permitted
by the Maryland Department of the Environment (MDE) to treat .275 mgd. The 2003 average
daily flow to the wastewater treatment plant was .221 mgd. The plant utilizes an ultraviolet
disinfection system.

B. Proposed Improvements

The Town is currently seeking funding from MDE to relocate the wastewater outfall and to
reline 4,800 linear feet of sewer main interceptors. MDE has suggested relocation of the
wastewater outfall from an intermittent stream to a main branch of Stone Run to prevent more
restrictive NPDES permit requirements. With the relocation of the wastewater outfall, the Town
plans to seek an increase in discharge from .275 mgd to .350 mgd. Recent engineering studies
have shown that the sewer main interceptors have inflow and infiltration (I and I). Relining the
interceptors will add approximately 50,000 gpd of capacity to the wastewater treatment plant.

The Town will begin relining 4,300 linear feet of 8 inch sewer main on Main Street in 2004. The
relining will also include replacement of manholes and the installation of residential sewer
cleanouts. This project will be completed in 2004.

As a condition of the NPDES permit to be issued in January 2004, the Town will be required to
treat ammonia at the wastewater treatment plant. The permit allows a three year grace period

to meet the ammonia requirements.

The Town plans to upgrade the headworks and air diffusers in conjunction with the upgrades to
meet the ammonia requirements.

C. Sewer Service Areas
Figure 4- 1 shows the location of the various service area categories.
4.1.9 County
A. Existing Facilities
There is one existing wastewater collection and treatment facility located within the County
which is owned and operated by Cecil County. The Northeast River WWTP is a built-in-place

concrete extended aeration system which was
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constructed approximately twenty years ago. This plant has a number of operational problems
and structural failures that have occurred at several locations.

The Northeast River Advanced WWTP is located at Seneca Point on the Northeast River. This
facility currently serves the Town of North East, Town of Charlestown, the I-95 North Service
Center, Cecil County Community College, Bay View Elementary School, Cecil County Vocational
Center, North East Commercial Plaza, Peninsula and North East Commerce Center Industrial
Parks, numerous communities in the County as well as communities within the incorporated
limits of North East and Charlestown and the Cecil County Central Landfill leachate system. The
design capacity of this plant is 2.0 mgd and is presently operating at approximately 0.575 mgd.

B. Proposed Improvements

The County is in the process of upgrading the Northeast River Advanced Wastewater Treatment
Plant (NERAWWTP). The upgrades, designed to Enhanced Nutrient Removal standards, are
proposed to increase plant capacity from 2.0 mgd to 9.1 mgd. This total build-out flow of 9.1
mgd was determined based on a feasibility study prepared by George, Miles & Buhr (2007). The
increase in capacity will be accomplished using a phased approach. The first phase will increase
capacity from the current 2.0 mgd to 3.7 mgd. Subsequent phases will increase capacity to 5.0
mgd, 7.5 mgd, and, finally, to 9.1 mgd. Each increase in capacity will be implemented as
required by demand.

The NERAWWTP presently has an assigned nutrient allocation from MDE of 24,364 |bs/year of
total nitrogen (TN) and 1,827 Ibs/year total phosphorus (TP). These loading limits are equivalent
to operation at 4.0 mg/L TN and 0.3mg/L TP at the current design capacity of 2.0 mgd. In order
to expand the capacity of the NERAWWTP beyond the currently permitted flow of 2.0 mgd, the
County proposes to maintain the nutrient cap by transferring nitrogen and phosphorus credits
to the NERAWWTP under MDE’s Nutrient Cap Management and Trading Policy by the following
means:

1. Operate the NERAWWTP for enhanced performance with a target effluent TN of 3.0 mg/L
and effluent TP of 0.12 mg/L at the future capacities. The projected schedule for the
contemplated upgrade of the NERAWWTP is for the design to be completed in 2009 and for
construction of the first phase to be completed in 2012. It is anticipated that future
upgrades to the NERAWWTP will be necessary to serve the projected growth in the western
portion of the County’s growth area. As the County’s population increases from its current
estimate of 108,000 to a projected 159,950 in 2030, an ultimate expansion of the facility’s
capacity to approximately 9.1 mgd may need to occur.

2. Connect existing houses within the County currently served by septic systems to the
NERAWWTP collection system and remove the septic systems from service. Areas of the
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County with failing septic systems near the Chesapeake Bay will be targeted including
Carpenter’s Point, Holloway Beach, Cara Cove, Red Point and Hance’s Point. An important
aspect of this scenario is the health benefit to be realized through the elimination of the
failing septic systems.

3. Decommission minor WWTPs and community on-site disposal systems, and connect the
service area to the NERAWWTP collection system. Facilities being considered for potential
projects include Sandy Cove Ministries, Shelter Cove, and Bay Boat Works. Other facilities
will be considered as opportunities for decommission become available.

4. Nutrient credits will also be transferred to the NERAWWTP as a result of the Elkton West
Franchise agreement with Artesian Wastewater Maryland, Inc. The removal from the
Chesapeake Bay of the flow from Cherry Hill WWTP and potentially the CECO WWTP will
permit credits to be available to NERAWWTP.

5. The County will seek to use Development Rights Trading Credits as opportunities become
available.

6. The County will seek to utilize water reuse opportunities at the NERAWWTP to reduce the
quantity of water (and nutrients) discharged from the facility through beneficial reuse.

The County is in the process of improving the Thomas Avenue sewer line, which connects to the
North East River Advanced WWTP, to resolve existing hydraulic performance problems. The
project consists of the replacement of the existing 8” gravity sewer with a 15” gravity sewer for
approximately 811 linear feet, between manhole 119 and manhole 24. This sewer service
guality improvement will not increase sewer service area coverage.

In an effort to continue the implementation of the Comprehensive Plan, Cecil County
Government plans to develop a regional wastewater treatment facility to serve the eastern
portion of the designated growth area. Reflecting the projected long term demand, the
treatment plant will be designed for phased construction to an ultimate average daily flow of
approximately 3.0 mgd, anticipating a likely long term incorporation of existing, aging, smaller
wastewater facilities that area not capable of the very stringent treatment levels anticipated for
this regional plant. This Enhanced Nutrient Removal (ENR) plant would likely be constructed on
Zeitler Road.

C. Sewer Service Areas

Figure 4-1 shows the location of the various service area categories.
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4.1.10 Artesian Wastewater Maryland, Inc.

A. Existing Facilities

Through the granting of the Elkton West Franchise and the execution of the Asset Purchase
Agreements between Cecil County and Artesian Wastewater Maryland, Inc., Artesian
Wastewater Maryland, Inc. owns and operates four existing wastewater treatment plants
(Cherry Hill, Harbor View, Highlands, Meadowview) within the County.

The Cherry Hill WWTP lies within the Little Elk Creek Drainage Basin and presently serves the
Cherry Hill Sanitary Subdistrict which includes the village of Cherry Hill, Cherry Hill Apartments,
Academy Hills, Cherry Hill Middle School, Kenmore Elementary School, W.L. Gore Cherry Hill
Complex, the Cherry Hill Shopping Center, and the Manchester Park subdivision. The WWTP
was upgraded in 2003 to increase its capacity from 0.080 mgd to 0.250 mgd. Pursuant to the
proposed expansion at the Meadowview WWTP, the Cherry Hill WWTP will be converted to a
pump station and the sewage effluent will be conveyed to and treated at the Meadowview
WWTP.

The Harbour View WWTP has a permitted capacity of 0.065 mgd and is intended to serve all
recorded lots within the Harbour View subdivision including undeveloped lots with no dwellings
erected on them and the Harbour North Marina. The treatment plant is a package extended
aeration plant with chlorination, dechlorination, and post aeration, with a 2,200 linear foot
discharge pipe into the Elk River.

The Highlands WWTP has a design capacity of 0.050 mgd and is presently operating at
approximately 0.039 mgd. The WWTP is located within the Christina River drainage basin and
presently serves the Highlands community of 124 dwellings. Pursuant to the proposed
expansion of the Meadowview WWTP, the plant will be converted to a pump station and the
sewage effluent will be conveyed to and treated at the Meadowview WWTP.

The Meadowview WWTP has a permitted capacity of 1.0 mgd conditioned on the elimination of
possible biological and chemical hazards from aerosols from the oxidation ditch adjoining
properties to the west and south. The previous permitted capacity was 0.700 mgd. The facility
presently serves Winding Brook Village, West Creek Village, West Creek Village Apartments,
West Creek Village shopping center, Persimmon Creek, Meadowview, Stonegate Apartments,
Aston Pointe and Wohner subdivisions, W.L. Gore, Cargill, Burris Logistics, Performance Food
Group, and TNT/Michelin. The Maryland Department of the Environment has issued a notice of
final determination to issue a groundwater discharge permit to Aston Development Group to
discharge an average of 110,000 gallons per day of treated wastewater between April and
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November from the Meadowview Wastewater Treatment Plant to groundwater via golf course
spray irrigation at the Newark Country Club. The facility is contemplated to be upgraded to
approximately 4.8 mgd to serve as the wastewater treatment facility for the Elkton West
Franchise Area. The Meadowview WWTP discharges into the Christina River which in turn
ultimately flows into the Delaware Bay. Maximizing treatment capabilities at this facility will
eliminate nutrient discharge into the Chesapeake Bay.

Elimination of the CECO Utilities WWTP and the conversion of the Cherry Hill WWTP to a pump
station to convey their associated wastewater to Meadowview WWTP will result in the removal
of the Cherry Hill and CECO nutrient loads from the Chesapeake Bay thereby enhancing water
quality.
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GENERAL REFERENCES
Comprehensive Water and Sewerage Plan (1 970) by Buchart-Horn.

Comprehensive Water and Sewerage Plan; 1971, 1972 and 1973 Amendments by Frederick
Ward Associates, Inc.

Comprehensive Water and Sewerage Plan; 1977 and 1981 Amendments by Frederick Ward
Associates, Inc.

Master Plan - Solid Waste Management dated December, 1973 by Rummel-Klepper and Kahl.
Comprehensive Plan for Cecil County, Maryland; 1990 by RGH and Redman/Johnston Associates.

Soil Survey of Cecil County, Maryland by United States Department of Agriculture; Soil
Conservation Service, December 1973.

Water Resources Report by James A. Humphreville, Consulting Geologist. Included as part of
Buchart-Horn Report.

Cecil County Chesapeake Bay Critical Area Program (1987) by Rogers, Golden & Halpern and
Redman/Johnston and Associates.

Department of State Planning; Maryland's Land: A Portrait of Changing Uses 1973-1985 (Nov. 1987).

10. Water Resources Administration Report, Volume I, Number 2 (1988).

REFERENCES ON GROUNDWATER AND WELL DEVELOPMENT

A.

Nutter, I.J. and Otton, E.C., 1969. Ground-Water Occurrence in the Maryland Piedmont:
Maryland Geological Survey, Report of Investigations No. 20.

Otton, E.G. and Heidel, S.G., 1966. Maryland Water Supply and Demand Study, Part |, Vol. 5.
Maryland State Planning Department.

Overbeck, R.M. and Slaughter, T.H., 1985. The Water Resources of Cecil, Kent, and Queen Anne
Counties, Maryland Geological Survey, Bull. 21.

A.W. Sandstorm and others, 1967. The Availability of Ground Water from the Potomac
Formation in the Chesapeake and Delaware Canal Area, Delaware. Water Resources Center,
University of Delaware.

Maryland Geological Survey, 1968. Geologic Map of Maryland.

Maryland State Planning Department, Publication No. 152, 1969. Ground Water Aquifers and
Minerals Commodities of Maryland.

Maryland Department of Natural Resources, Water Resources Administration. Water Supply
Resources Planning Concept Document, Northeastern Cecil County, 1986.
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Table 1
PUBLIC COMMUNITY WATER SUPPLY SYSTEMS

Design Capacity

System ID Name Plant Name Avg. Flow (mgd) (mgd)
70004 Town of Cecilton WTP Well 2, 3A 0.055 0.144
70005 Chesapeake City North North WTP Well 1 0.042 0.17
70006 Chesapeake City South South WTP Well 1,2 0.06 0.14
70011 Town of Elkton Big Elk Creek Filter Plant 1.08 2
70016 Town of North East Rolling Mill FTP 0.19 0.6
70016 Town of North East Leslie FILT PLT 0.31 0.3
70018 Town of Perryville Susquehanna FILT PLT 0.375 0.75
70020 Town of Port Deposit Susquehanna Filter PLT 0.1 0.92

Pumphouse Well
70021 Town of Rising Sun 1,2,3,511 0.133 0.4
70021 Town of Rising Sun Pumphouse Well 6 - -
70029 Town of Charlestown Pumphouse Well 1,2,3 0.063 0.18

Source: Maryland Department of the Environment, May 2001

- = No data
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Table 2 (cont).

PRIVATE COMMUNITY WATER SYSTEMS

Ave. Flow Design
System ID |Name Plant Name (mgd) Capacity
70217 Forest Green Court MHP WTP Well 1, 2S, 3S, 4 0.013 -
70218 Forest View Village MHP Pumphouse Well 2, 1B 0.015 -
70220 Highlands Hill MHP Pumphouse Well 1 0.01 -
70220 Highlands Hill MHP Emergency Interconnect 0070247 - -
70223 Maple Hill MHP Pumphouse Well 1 0.015 0.058
70223 Maple Hill MHP Pumphouse Well 2 - 0.029
70226 Oak Lane MHP Pumphouse Well 1 0.007 -
70227 Octoraro MHP Pumphouse Well 1 0.002 0.014
70230 Pleasant Hill MHP Pumphouse Well 1 0.0048 -
70230 Pleasant Hill MHP Pumphouse Well 2 - -
70231 Rock Creek MHP WTP Well 1, 2, 3 0.007 -
70232 Running Brook MHP Pumphouse Well CE-94-08-97 0.004 -
70233 Stoney Chase MHP Pumphouse Well 1, 3, 4,5, 6,7 0.013 -
70235 Town & Country MHP Pumphouse Well 1 0.02 -
70235 Town & Country MHP Pumphouse Well 2 - -
70235 Town & Country MHP Pumphouse Well 3 - -
70236 Cecilton Manor MHP WTP Well 1, 2S 0.002 -
70238 Williams MHP Brookside Pumphouse Well 1 0.0065 -
70238 Williams MHP Collins Pumphouse Well 2+3 - -
70238 Williams MHP Pumphouse Well 4 - -
70239 Woodlawn MHP - New Pumphouse Wells 3, 4,5, 6 0.008 -
70240 Chestnut Point Estates MHP [Pumphouse Wells 1, 3 0.006 -
70241 Woodlawn MHP - Old Pumphouse Well 1 0.007 -
70241 Woodlawn MHP - Old Pumphouse Well 2 - -
70242 Weavers Apartments Pumphouse Well 1 0.0022 -
70244  [Cecil Woods MHP WTP Well 1S, 2 - 0.061
70245 Timber Grove MHP Pumphouse Well 1 0.025 0.08
70247 Misty Meadows 1 MHP Pumphouse 0.001 0.01
70249 Misty Meadows 2 MHP PH Well 1 - 0.008
- Principio Water Company Principio Water Company 0.5 1.0
70015 Meadowview Sycamore Pumphouse Well 1 0.1 0.5
70015 Meadowview Fletchwood Pumphouse Well 2 0.08 -
70015 Meadowview Highlands WTP (standby) 0.03 0.036
70019 Pine Hills Pumphouse Well 1, 2A 0.065 0.356
70025 Harbourview Pumphouse Well 1, 2 0.01 0.06

Table 2: Page 2 of 2
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TABLE 9

SINGLE LOT SEWERAGE SYSTEMS

Location No. Treatment* ADF (MGD) Treatment
Served Capacity
(MGD)
Buttonwood Beach(s) To 1000 | septic 0.075 0.1
Craft Haven Campground(s) To 1000 | Septic 0.01
Elkview Shores(s) 750 Septic 0.02 0.03
Frenchtown Swim & Tennis(s) To 250 | Septic 0.002 0.0055
Hall Ltd. (The Granary) 100 Septic 0.002 0.006
Hilltop Farm 38 Septic
Morning Cheer(s) 800 Continuous sequential batch 0.1 0.2
Reactor (CBSR), fil, uv
Riverside Recreation Resorts 300 Septic
Rodney Scout Reservation(s) To 400 | septic 0.01
Sandy Hill(s) To 250 | Septic 0.008
Skipjack Development(s) To 200 | Septic 0.01 0.024
Thiokol Corporation
Triumph Industrial Park 1,250 Lagoon, fil, cl 0.033 0.09
West Nottingham Academy 200 Septic & uv 0.01 0.018
Woodlands Camping Resort(s) To 500 | septic

* See list of abbreviations preceding Table 1.

--- Data not available
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