09 Assessing Our Water Resources
Amendment
Status

This chapter summarizes the County’s Water Resources Element,
which is provided in a separate report document.

In order to

coordinate growth management and water resources planning efforts
in the Comprehensive Plan.

The Water Resources Element

(WRE) primarily addresses the County owned and operated water
and wastewater systems although data is included for municipal
systems and municipal growth areas.

Goals, Policies,
Action Items

04/08/2010

Maps and
Graphics

04/08/2010

Background
Information

04/08/2010

The County’s WRE

addresses the requirement for a Water Resources Element for the
Town of Burkittsville and the Village of Rosemont.
The Water Resources Element is divided into three sections:

 Drinking Water Assessment
 Wastewater Assessment
 Managing Stormwater and Non-point Source Pollution
Recommendations for sound land and water resource management
practices that contribute towards the health and sustainability of our
major watershed systems and communities are addressed in the
following goals, policies, and action items.

G OALS
WR-G-01 Maintain a safe and adequate drinking water supply to accommodate the needs of
the current population as well as future generations.
WR-G-02 Protect and enhance the quality of Frederick County’s surface waters, ground water
resources, and wetlands.
WR-G-03 Invest in water and sewer infrastructure that will provide adequate treatment
capacity and reduce pollutant loading in rivers and streams.
WR-G-04 Promote coordinated planning between jurisdictions and agencies responsible for
drinking water, wastewater, and storm water management.
WR-G-05 Engage the public in watershed conservation and promote a stewardship ethic.
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P OLICIES
General
WR -P-01

Provide community water/sewer service only within Community Growth Areas.

WR -P-02

Stage developments within Community Growth Areas according to the adequacy of
drinking water and wastewater treatment capacities.

WR -P-03

Consider including developed properties on well and septic within adjacent Community
Growth Areas to facilitate connections to community water/sewer service.

WR -P-04

Minimize new development utilizing individual well and septic systems to protect the
quality and quantity of ground water resources.

Drinking Water
WR-P-05

Diversify sources of public drinking water and explore alternatives in order to meet
future demand.

WR -P-06

Employ demand management strategies and conservation measures to maximize use of
existing water resources.

WR -P-07

Protect community groundwater-based systems and individual wells in karst (limestone)
areas.

WR-P-08

Support compatible land uses within designated wellhead protection areas.

WR-P-09

Consider reductions in the size of community growth areas based on the adequacy of
drinking water supplies.

Wastewater
WR-P-10

Prohibit the construction of new sub-regional wastewater treatment plants.

WR-P-11

Promote measures to reduce inflow and infiltration into the wastewater collection
system.

WR-P-12

Coordinate with Frederick County municipalities to evaluate solutions that ensure future
wastewater capacity and adequate management planning.

WR-P-13

Where feasible as part of wastewater treatment plant improvements, exceed state and
federal regulatory requirements.

WR-P-14

Recognize and support the use of new septic system technologies and the use of
alternatives to septic systems.

Stormwater
WR-P-15

Require the use of best available technologies for storm water management.

WR-P-16

Minimize impervious cover related to new development located within watersheds that
have greater than 10% impervious cover.

WR-P-17

As part of the construction of new County roads, government buildings and facilities
use innovative storm water management practices and technologies.

WR-P-18

Integrate watershed planning and management in the comprehensive planning process.
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S TATE V ISION AND P LANS
The companion Water Resources Element is a stand-alone, technical document prepared to
serve as the County’s Water Resources Element mandated through House Bill 1141 by the
Maryland State Legislature in 2006. It provides a more detailed presentation of the County’s
water resources limitations, challenges, and solutions than is offered here and will be updated
concurrently with the Comprehensive Plan to reflect current demographic, economic, and
development conditions.
This chapter addresses the following State Visions:







Quality of Life and Sustainability
Infrastructure
Environmental Protection
Resource Conservation
Stewardship

R ELATED C OUNTY P LANS
2004 Lake Linganore Source Water Protection Plan
This plan addresses water quality and quantity issues of Lake Linganore and Linganore Creek,
which are used as a drinking water source by the City of Frederick and the County. The plan
looks at the portion of the Linganore Creek watershed that drains into Lake Linganore and
addresses issues related to agriculture, land development, infrastructure and maintenance,
homeowner impacts, and education/outreach.
In 2006 an Action Plan for the Linganore Source Water Protection Plan was prepared that
identifies specific action items to address the issues noted above.

2008 Frederick County Water and Sewerage Plan
The purpose of the Water and Sewerage Plan is to provide an overview of the goals, policies,
and procedures for implementing water and sewerage plans. The Plan includes descriptions of
both County and municipal water and sewerage systems including assessments of current
demands/use and available capacities. The mapping component includes the various
water/sewerage plan classifications, which identifies existing service areas and planned service
areas. This Plan is required by the State and is updated every three (3) years.

2010 Frederick County Water Resources Element
This element is prepared in conjunction with the Countywide Comprehensive Plan and provides
te detailed analysis for the water and wastewater assessments and the management of storm
water management and non-point source pollution. The plan element also includes detailed
descriptions of the County and municipal water and sewerage systems.
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P LANNING F RAMEWORK
The County’s land use plan designates twenty-two Community Growth Areas (CGAs) where
residential, commercial, and employment uses will be concentrated. Ten of the CGAs are
municipalities and their future annexation areas; the remaining twelve are unincorporated
communities located in the county. The intent of the land use plan is to direct development to
the designated CGAs while protecting the county’s green infrastructure and agricultural/rural
resources. CGAs will be targeted for public facility and infrastructure financing and
improvements. A higher level of available community services is to be expected within a CGA.
Water and sewer service is provided or planned for all CGAs whereas areas beyond the CGA
will only be served by future individual well and septic systems. The only exception to this
policy, referenced in the County Water and Sewerage Plan, is reconciliation of a public health
emergency, where public water or sewerage service would be required to maintain health, safety
and welfare.

I MPORTANCE

OF

W ATER R ESOURCES P LANNING

With an additional 1.1 million people expected to reside in the State of Maryland over the next
25 years, population growth and its associated water resources challenges are anticipated in
Frederick County. In addition to addressing the competing needs of residential, agricultural, and
commercial/industrial development, local governments will need to review their land use plans
to ensure delivery of adequate water and sewer service to a larger customer base. Alternative
supplies and additional storage may be needed to augment smaller community systems and
wastewater treatment facilities may require upgrades to reduce the concentration of pollutants in
their discharge. There will be additional well and septic development on rural lands, which will
affect groundwater levels and transport additional nutrients to local streams. The conversion of
forests and agricultural land for development will impact watershed health and new rooftops,
roads, and driveways will increase our total impervious surface area, inhibiting natural recharge
of water.
In addition to the challenge of providing adequate drinking water and wastewater services to a
growing population is the environmental impact of development on the water quality of our
streams and rivers. This impact extends to the larger Chesapeake Bay watershed, which includes
the County’s two major tributaries, the Monocacy River and Catoctin Creek. The County’s
streams and rivers are impacted by both non-point runoff sources from farm fields, parking lots,
and residential lawns and from point sources such as wastewater treatment plants. Non-point
runoff contributes sediment and topsoil, fertilizers and pesticides, oil, and pet waste to the storm
water discharges. An emerging contaminant, not easily addressed in current wastewater
treatment technology, include pharmaceuticals and endocrine disruptors, though nitrogen and
phosphorus continue to be the primary concern to the health of the Bay.
The challenges associated with growth are not new or unique to Frederick County; in fact,
communities across the country and region are dealing with many of them and have found
solutions. The County’s Water Resources Element takes into account the diversity of water
resources issues, limitations and vulnerabilities that Frederick County and its twelve
municipalities are facing and offers recommendations for potential solutions.
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F REDERICK C OUNTY W ATERSHEDS
Water in Frederick County flows across two major watersheds: the Catoctin Creek watershed to
the west of the Catoctin Mountains and the Monocacy River watershed to the east. Both
watersheds lie within the larger Potomac River Basin, which drains to the Chesapeake Bay.
The headwaters of the Monocacy River are in the Gettysburg, PA vicinity; the free flowing river
then meanders 58 miles south to its confluence with the Potomac near the Montgomery County
line. Approximately 75% of Frederick County’s land area drains to the Monocacy River. There
are seven municipalities within the watershed including Emmitsburg, Frederick, Mount Airy,
New Market, Thurmont, Walkersville and Woodsboro. In addition, ten unincorporated
communities are located in the watershed, which include: Adamstown, Ballenger Creek,
Buckeystown, Holly Hills, Libertytown, Linganore, Monrovia, Point of Rocks, Spring
Ridge/Bartonsville, and Urbana.
Table 09-1: Frederick County Watersheds, Potomac River Basin
Monocacy River
Ballenger Creek
Bennett Creek
Bush Creek
Carroll Creek
Fishing Creek
Glade Creek
Hunting Creek

Israel Creek
Linganore Creek
Little Pipe Creek
Owens Creek
Toms Creek
Tuscarora Creek
Catoctin Creek

Little Catoctin Creek

Middle Creek

The Monocacy River is an impaired stream and Total Maximum Daily Loads (TMDLs) have
been issued by the Maryland Department of the Environment (MDE) for fecal coliform bacteria
and sediment in both the upper and lower reaches of its watershed. Other Draft TMDLs are
under development for biological impairment (fish and stream insects) and nutrients. Two subwatersheds, Linganore Creek and Double Pipe Creek, have been issued TMDL’s for sediment
and phosphorus as well as sediment and fecal coliform bacteria, respectively.

Catoctin Creek flows through the Middletown Valley, an intermountain area characterized by

heavily rolling land and narrow streams. The valley is surrounded on three sides by the Catoctin
and South Mountain ridgelines. These mountain ranges form the boundary of the Catoctin
Creek watershed, which accounts for approximately 25% of the county’s total land area. The
creek’s confluence with the Potomac River is located just east of Brunswick. There are five
municipalities in its watershed: Brunswick, Burkittsville, Middletown, Myersville, and Rosemont
and two unincorporated communities: Braddock Heights and Jefferson.

Comprehensive Plan for Frederick County, MD - Adopted April 2010
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MDE has listed streams in the Catoctin Creek watershed as impaired for sediments, nutrients,
bacteria, and impacts to biological communities. A TMDL for sediment was approved by the
Environmental Protection Agency (EPA) in July 2009.
Improvements to the health of the Monocacy River and Catoctin Creek watersheds are needed
to meet regulatory requirements and support a diverse ecological environment. Watersheds
provide natural functions to communities such as flood control, reduction of carbon dioxide,
sources of food and water, and recreational opportunities. Some of the watershed management
issues that citizens, farmers, schools, governments, and businesses are tackling in Frederick
County include:









Reducing urban and storm water runoff;
Restoring stream corridors;
Controlling sediment and erosion during the land conversion process;
Reducing impervious surfaces in new developments;
Protecting habitat for birds, mammals, and aquatic life;
Conserving water; and
Planting trees, shrubs and herbaceous plants that are native to the area.

D RINKING WATER A SSESSMENT
Healthy watersheds provide a safe and sustainable drinking water supply. With more than 1,400
miles of rivers and streams in Frederick County, water appears abundant. The perception of
abundance highlights the importance of water resources planning. While water may be plentiful
certain days or seasons of the year, supplies may be dramatically lower in others. Summertime
demand, in particular, puts pressure on our water resources when supplies are lowest, but
demand is high.

D RINKING W ATER S UPPLY

AND

A VAILABILITY

In Frederick County, drinking water is obtained from surface water and ground water sources.
The two supplies are intimately related; ground water is stored in aquifers and crevices beneath
the ground that are recharged by precipitation. In an unconfined aquifer, the most common in
Frederick County, ground water moves horizontally before it is discharged into a stream or other
surface water body, such as a seep, spring, or wetland. Stream flow directly correlates with the
rise and fall of the water table; both are impacted by climatic and drought conditions.
Disruptions to the natural hydrologic cycle by land use affects availability of both supplies. The
steady increase in the County’s population that is expected over the next twenty years poses
limitations to the resource. Increased development reduces water recharge areas and has the
potential for introducing new pollutants and contaminants to watersheds. This section assesses
the availability of ground water and surface water and presents the limitations of each.

Ground Water
The available supply of ground water in Frederick County is dependent upon the underlying
geologic conditions. In most areas, the water bearing characteristics of the geology offer low
storage capacity and low transmissibility. An extensive stream network and the nature of fine

Comprehensive Plan for Frederick County, MD - Adopted April 2010

09-7

09 Assessing Our Water Resources

FREDERICK COUNTY'S FUTURE

particle soils contribute to these characteristics. The United States Geologic Survey (USGS) and
Maryland Geological Survey have generalized the water yielding character of the County’s
aquifers and organized them by hydrogeomorphic region. The four regions located in Frederick
County are Blue Ridge, Piedmont Crystalline, Piedmont Carbonate, and Mesozoic Lowlands.
Each region is further defined by its Hydrologic Unit, which is numbered I – III. The most
productive aquifers, Hydrologic Unit I, include the karst aquifers of the Frederick and Glade
Valley (Piedmont Carbonate). The poorest aquifers, in terms of yield and capacity, include
fractured rock aquifers in the Mount Airy, Ijamsville, and Jefferson areas (Piedmont Crystalline).
Table 09-3 presents the estimated yield and availability by acreage for the four regions during
both average and dry years.
While karst aquifers provide the highest storage and capacity, they are more vulnerable to surface
water contamination than most other aquifers. As a result, ground water in these areas can be
contaminated with pathogenic organisms from septic systems and animal waste. Public water
systems served by these relatively unprotected ground water sources are required to meet certain
treatment requirements; however private wells serving homes and small businesses are less able
to meet the complex treatment requirements.
In addition to geology, climatic conditions impact the county’s supply of ground water. With
water table conditions being most prevalent, seasonal variation in groundwater is a limitation to
its use as a reliable supply. In a recent evaluation of the Catoctin Creek watershed, it was
concluded that groundwater may be an adequate source during average precipitation years, but
under drought conditions, groundwater supplies are not adequate to meet existing demand and
support the biological and natural resources of the watershed 1. Ground water limitations are
accentuated during the summer months.

20 Yr
Drought

Dry Year

Average
Year

Table 09-2: Annual Water Budget Estimates of Annual Recharge by Hydrogeomorphic Region

Yield (gpd/acre)
Total Acres
Total Availability (gpd)
Yield (gpd/acre)
Total Acres
Total Availability (gpd)

Piedmont
Mesozoic
Crystalline
Lowland (ML)
(PCR)
630
390

910

Piedmont
Carbonate
(PCA)
1,000

Blue Ridge
(BR)

179,514

81,284

111,747

54,851

113,093,801

31,700,861

101,690,198

54,850,650

390

180

510

1,000

179,514

81,284

111,747

54,851

70,010,448

14,631,167

56,991,210

54,850,650

In sum, ground water supplies in Frederick County have diverse limitations affecting a broad
range of users. The most limiting factor in the near future will be the difficulty in locating
sufficiently high yielding well sites necessary for public water supplies. The County has already
moved towards providing public drinking water from more reliable surface water sources and
many well sites are currently off-line and only used as a back-up supply. For several
municipalities that rely on groundwater either additional sources would need to be secured or
their projected development will need to be moderated based on available supply.

1

2006. MDE. An Evaluation of Water Resources in the Catoctin Creek Watershed, Frederick County, Maryland.
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Surface Water
The most abundant surface water supply available to Frederick County is the Potomac River.
The river drains a watershed of 14,679 square miles encompassing parts of West Virginia,
Virginia, Maryland, Pennsylvania, and the District of Columbia. The river originates at Fairfax
Stone, WV and runs 383 miles to its confluence with the Chesapeake Bay at Point Lookout, MD.
It is estimated that the Frederick County land area contributes 419 billion gallons of water per
year via runoff to the Potomac River or 1.15 billion gallons per day (Frederick County Water and
Sewerage Plan 2008). Frederick County’s use of the Potomac River is relatively as nonconsumptive, compared to other downstream users of the river. Return flow discharges from the
County’s WWTP’s are typically at or near the County’s withdrawal rates from the Potomac
River. According to the Interstate Commission on the Potomac River Basin (ICPRB), the
Potomac’s highest recorded flow was 275 billion gallons per day (March 1936) and its lowest
recorded flow at the same Washington, DC location was 388 million gallons per day (September
1966) (ICPRB Facts & Figures). Before water supply withdrawals, the Potomac’s average flow is
approximately 7 billion gallons per day.
The Potomac River supply is augmented by two water supply reservoirs: Jennings Randolph
located on the North Branch of the Potomac in Garrett County, MD and Mineral County, WV
and Little Seneca Lake located on Little Seneca Creek near Boyds in Montgomery County, MD.
Releases are made from the reservoirs when low flow conditions are present. Low flow
conditions result from low summer rainfall, low groundwater levels, and low precipitation levels
over the previous 12 months (ICPRB Water Supply Outlook, October 2008). The Potomac
River has a minimum flow-by requirement of 100 mgd (the minimum flow needed to maintain
suitable conditions for fish and aquatic communities); summertime demand ranges between 400
and 700 mgd. Flow on the Potomac would need to drop below 600-700 mgd to trigger a
reservoir release.
The volume and consistency of the Potomac River’s flow has leveraged it to become the
County’s principal source of public drinking water. Other sources of surface water in the County
such as the Monocacy River, Catoctin Creek, Linganore Creek, Turkey Creek, and Fishing Creek
have availability limitations that restrict their use as a primary source. Those limitations include
seasonal variability of stream flow, inability to meet flow-by requirements, and lack of adequate
storage capacity. Linganore Creek, Turkey Creek and Fishing Creek are also augmented by
reservoirs, however, the size of these relatively small reservoirs provide limited safe yields.
Like ground water levels, surface water flows vary seasonally and daily. These seasonal variations
in flow can be exacerbated by short term seasonal droughts typical during the summer and long
term droughts that may extend over a year or more. For example, a USGS stream gage on
Catoctin Creek measured zero (0) for 17 consecutive days during the 1966 drought of record and
visual observations during the 2002 drought confirmed dry conditions on tributaries of Catoctin
Creek. The County’s smaller streams and even the Monocacy River are more sensitive to
seasonal variability in flow. The lack of reservoirs within the Catoctin Creek watershed would
not allow Catoctin Creek to be used for a continuous reliable surface water supply.
An additional limitation to developing a pubic drinking water source using surface water is
meeting the flow-by requirements mandated by the State of Maryland. This requirement, which
protects the biological integrity of the stream, is based on the 7 day, 10-year low flow (7Q10).
Without a reservoir or adequate storage, streams cannot meet the minimum required flow all of
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the time 2. Through a consent order, the City of Frederick and the Maryland Department of the
Environment set a flow-by requirement of 50 cubic feet per second (cfs) for the Monocacy River
at the Jug Bridge stream gage for the City’s upstream intake. During the 2002 drought, when
levels dropped to 20 cfs, there was not adequate flow in the river to meet the flow-by; therefore,
use by the City was restricted.

Surface Water Appropriations
Surface water is appropriated by the Maryland Department of the Environment for twelve-year
periods. The County holds a Water Appropriation and Use Permit (WAUP) for the Potomac
River and Linganore Creek. The combined permitted withdrawals total 17.2 mgd (daily average)
and 28 mgd (maximum daily). A portion of this appropriation is used by the City of Frederick.
The following Frederick County jurisdictions hold individual WAUP’s for surface water
withdrawals: City of Frederick (Monocacy River, Fishing Creek, Tuscarora Creek, and Linganore
Creek), City of Brunswick (Potomac River), Town of Emmitsburg (Turkey Creek), and the
Town of Myersville (Little Catoctin Creek). Fort Detrick in the City of Frederick also maintains
its own water system and has a withdrawal permit from the Monocacy River.

S OURCE W ATER P ROTECTION
The quality of drinking water varies by source. Different issues exist for ground and surface
water sources. With the exception of ground water in karst aquifers, which is under the influence
of surface water, surface water is vulnerable to contamination from non-point sources such as
run-off from parking lots and roads and from agricultural lands. Therefore, water quality
concerns like sedimentation, potential spills, and fecal contamination are more prevalent.
Ground water quality can be negatively impacted by naturally occurring radon or iron, but can
also be contaminated by fecal coliform, particularly from septic systems. Groundwater may also
be impacted by active quarry operations that exist in the County. The State has delineated zones
of dewatering influence (see Map 09-2) where quarry operations may impact wells of individual
residences and for community water systems.
Table 09-3: Common Water Quality Concerns
Sedimentation

Nitrates

Human pathogens

Natural organic matter

Fecal contamination (Cryptosporidium and Giardia)

Algae

Potential spills

Taste and odor compounds

Fecal coliforms

Gasoline-related compounds

Water quality standards are in place for community systems using ground and surface water.
Regular testing of drinking water is a requirement. The federal Safe Drinking Water Act
amendments of 1996 require that public systems conduct a Source Water Assessment to better
understand the vulnerabilities of their source. The State of Maryland has prepared Source Water
Assessments for all public systems in the state. These plans list in detail the vulnerabilities of the
supply and offer recommendations for continued protection.

2004. Advisory Committee on the Management and Protection of the State’s Water Resources. Appendix D - Monocacy River Watershed –
Pilot Study.

2
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A Source Water Protection Plan was prepared in 2004 for the Linganore Creek/Lake Linganore
watershed in response to issuance of TMDLs for sediment and phosphorus. This plan presents
the water body’s vulnerabilities in detail and proposes a set of recommendations for agriculture,
development, infrastructure and maintenance, homeowners, and outreach. These
recommendations will address water quality and quantity issues at the Lake. With TMDLs
pending at the federal level for most streams in Frederick County, it is likely that additional
watershed management plans will be conducted in the future.
When surveyed, several municipalities in the County reported an interest in increased source
water protection through wellhead, springhead or headwater protection ordinances. With ground
water wells, springs, and streams often located outside of municipal boundaries, County
regulations and ordinances are needed for adequate source water protection of municipal water
systems.

D RINKING W ATER C APACITY

AND

D EMAND

In Frederick County, community drinking water is either currently provided or planned for
properties within the municipal and unincorporated community growth areas. The designated
community water service areas generally mirror the particular community growth area
boundaries. Nearly 60% of the County’s residents obtained their drinking water from
community water systems in 2006 with the remaining 40% of the population relying on
individual wells.
The separate Water Resources Element report includes a detailed assessment of the current
capacities of the County and municipal community water systems. The assessment includes the
available capacities, which are then compared with the build-out potential of the community
growth areas. This comparison is able to highlight water supply deficits that would be addressed
through increasing the water capacity and applying appropriated development staging
mechanisms. The build-out potential of the community growth areas only focuses on the
residential development potential though most communities will also have additional nonresidential development potential.
Map 09-3 shows both the municipal and unincorporated growth areas, which also serve as the
community water service areas.
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D RINKING WATER (DW) A CTION I TEMS
DW -A-01 Explore the application of water recharge easements as a complement to existing
agricultural and land preservation easement programs.
DW -A-02 Explore the use of impoundments to supplement other drinking water sources.
DW -A-03 Coordinate with Frederick, Middletown and Walkersville regarding the feasibility of
interconnections with the County distribution system for mutually declared
emergencies.
DW -A-04 Implement the Linganore Source Water Action Plan and consider countywide
source water protection efforts.
DW -A-05 Develop a water conservation education program for residents and businesses of
Frederick County.
DW -A-06 Develop a water-resources-based GIS database for staff to review in regard to
development plans and proposals.
DW -A-07 Explore options such as providing public water and limiting permitted land uses in
karst areas.
DW -A-8

Conduct an assessment of the availability and reliability of groundwater resources in
the County.

DW -A-9

Coordinate the development of GIS mapping and drinking water data with the
municipalities.
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WASTEWATER A SSESSMENT
Community wastewater systems will continue to experience pressure from population and
employment growth in Frederick County. Also at issue is the continuing use of individual septic
systems and how to address failing septic systems. The larger issue is how the County can
balance the ability to provide wastewater treatment capacity based on current and future
limitations of pollutant loading, which can be discharged into the County’s streams and rivers.

Q UALITY

OF

E FFLUENT /I MPACT

TO

W ATER R ESOURCES

Wastewater treatment plants (WWTPs) treat raw wastewater to meet effluent requirements
established by the Maryland Department of the Environment (MDE). WWTP’s are considered
point sources since they discharge the effluent directly into streams at single point. MDE issues a
National Pollution Discharge Elimination System (NPDES) permit for each WWTP, which
specifies the allowable ranges for chemical, physical and biological parameters of discharge.
Permits are issued on a five-year planning horizon and set discharge limits for WWTPs.
The contribution of nutrients (nitrogen and phosphorus) from WWTPs is a major water quality
problem facing Frederick County streams and impacts the larger Chesapeake Bay watershed.
Frederick County WWTPs discharge to main stem sections of the Monocacy River, Catoctin
Creek and the Potomac River as well as their tributaries. The type of treatment required at each
WWTP is determined by the ability of the receiving stream to assimilate effluent discharge and
the overall impacts to the watershed. The County’s major streams have limited ability to
assimilate pollution due to low flow, seasonal variation in flow, and slow moving stream
conditions.
Catoctin Creek has reached its maximum capacity of permitted pollutant loads from the existing
WWTPs. Expansion of the WWTPs serving Middletown, Myersville, Fountaindale and Jefferson
would require a corresponding reduction in nutrient effluent concentration. The Monocacy
River is close to reaching its nutrient load limitations. Upgrades to existing plants and diversion
of flow from sub-regional plants to the Ballenger/McKinney WWTP where major Biological
Nutrient Removal (BNR)/Enhanced Nutrient Removal (ENR) facilities are in progress to
reduce overall nutrient loading. Smaller plants are also going offline as flow is diverted into the
regional WWTPs, reducing pollution in smaller tributary streams. Emmitsburg, Fort Detrick,
Frederick, Thurmont, Woodsboro, and Frederick County (Ballenger Creek/McKinney,
Crestview, Mill Bottom, Monrovia, New Market, Pleasant Branch, and White Rock) operate
treatment facilities that discharge either directly to the Monocacy River or its tributaries.
As with drinking water supply, the Potomac River has emerged as the panacea for meeting
future wastewater disposal needs in Frederick County. Two wastewater treatment plants
currently discharge directly into the Potomac River (Brunswick and Point of Rocks) and both
the Monocacy River and Catoctin Creek flow directly to the Potomac. The City of Frederick and
Frederick County may utilize an outfall line to the Potomac River from the Ballenger/McKinney
WWTP to handle the excess of treated effluent that cannot be assimilated by the Monocacy
River.
Discharge permits for the Potomac River require the use of denitrification plants to reduce the
nitrogen loadings into the river. This requirement protects downstream water users and serves to
protect the Chesapeake Bay.
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W ATER Q UALITY R EGULATORY F RAMEWORK
As an active participant in implementation of the 2000 Chesapeake Bay Agreement, the State of
Maryland has agreed to reduce its nitrogen and phosphorus (nutrient) contributions to the Bay
by a specific number of pounds to improve water quality conditions in the Bay. The State’s
framework for meeting nutrient reduction goals is described in the Tributary Strategies Statewide
Implementation Plan. To date, Maryland has made significant progress through upgrades of
major wastewater treatment plants with Biological Nutrient Removal (BNR) and Enhanced
Nutrient Removal (ENR) treatment technology. These new technologies reduce the overall
pounds per year of nitrogen and phosphorus that are discharged from wastewater treatment
plants.
In addition to plant upgrades, Maryland has set nutrient caps on wastewater treatment plants
through a point source tributary strategy. New or expanded discharges must meet these
permitted limitations. Point sources are required to obtain a National Pollutant Discharge
Elimination System (NPDES) discharge permit from the MD Department of the Environment
in accordance with federal and state law. To meet the rigorous water quality goals of the
Chesapeake Bay Agreement, Maryland has set up the Bay Restoration Fund, a dedicated fund
financed by individual households and businesses served by community sewerage systems or
served by individual septic systems. The Fund is used to upgrade wastewater treatment plants to
ENR technology so that they are capable of achieving effluent quality of 3.0 mg/l total nitrogen
(TN) and 0.3 mg/l total phosphorus (TP). The Bay Restoration Fund appropriated
approximately $40 million towards the County’s Ballenger-McKinney WWTP project. Bay
Restoration funds are also used to fund the installation of nitrogen-reducing septic systems and
for planting cover crops on agricultural lands to assimilate excess nutrients.

W ASTEWATER T REATMENT C APACITY

AND

D EMAND

The separate Water Resources Element report includes the detailed comparison of wastewater
treatment capacities with the projected build-out of the community growth areas. The analysis
in the WRE report will reflect the current design capacities compared with the residential
development potential of the build-out of the Plan to highlight the need for either expanded
treatment capacity and/or the application of appropriate development staging mechanisms. Map
09-4 identifies the community growth areas, which serve as the sewer service areas.
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WASTEWATER (WW) A CTION I TEMS
WW-A-01 Explore funding sources and programs to address inflow and infiltration problems
in wastewater collection systems.
WW-A-02 Identify and prioritize retrofitting failing septic systems using the Bay Restoration
Fund (flush tax) and other programs.
WW-A-03 Require that new septic systems use the best technologies available to reduce
nitrogen pollution.
WW-A-04 Identify means to reduce pharmaceuticals and other compounds believed to be
endocrine disruptors out of the County’s wastewater streams and/or develop
treatment strategies, which have been demonstrated to remove or destroy the
contaminants.
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Assessing Our Water Resources 09

M ANAGING S TORMWATER AND N ON ‐ POINT S OURCE P OLLUTION
The use of land for development, industry, transportation and agriculture contributes non-point
source pollution to our streams. Land disturbance related to development tends to exacerbate
stream impacts, while forest and wetlands protection maintains or improves watershed health
and function. This Plan mitigates non-point source pollution through concentration of growth
into existing communities and protection of natural resources.

N ON ‐ POINT S OURCE P OLLUTION
Non-point source pollution such as sediment, nutrients, fertilizers, oil, grease and other
contaminants is transported to surface and ground water as a result of storm events. On
naturally vegetated (forests, meadows) and agricultural lands, stormwater is able to permeate the
soil and many pollutants are captured and filtered. Healthy streamside buffers composed of
forest are particularly effective in this function. In developed areas, where much of the landscape
is impervious (rooftops, driveways, parking lots, compacted or clay soils, and roads) direct
ground water recharge is reduced and the volume of stormwater runoff to streams increases.
Non-point source pollution is detrimental to water quality and wildlife habitat and in our region
its cumulative impacts are degrading the Chesapeake Bay. Since land use conditions affect the
amount and extent of non-point source pollution, future development patterns should take into
account their potential impact in order to protect the Chesapeake Bay resource.
The following section includes two assessments of the impacts from various land use/cover
conditions. The first is an assessment of the County’s current levels of impervious cover; the
second estimates the potential discharge levels of nutrient pollution.

I MPERVIOUS C OVER
A wide range of negative impacts to stream hydrology, biological habitat, and water quality has
been linked to the degree of impervious cover in a watershed. Impervious cover includes land
that is paved as parking lots and roads and areas covered by buildings. Research reveals that
when impervious cover within a watershed exceeds approximately 10%, sensitive stream
elements are degraded. In cold-water regions supporting native brook trout reproduction,
impervious cover of greater than 1% results in the loss of native trout populations. Once
imperviousness reaches 25 to 30%, studies show that most indicators of stream quality shift to a
poor condition as a result of severe impacts from erosion, channel instability, severe habitat
degradation and decreasing biological integrity.
Frederick County’s current impervious cover was measured from planimetric data taken from
2005 aerial photography. Planimetric data depicts man-made and natural features including such
things as buildings, roads, trees, and water. The 2005 data was amended with additional features
including: railroads, sidewalks, and quarries. Methodologies were derived from the Center for
Watershed Protection’s Impervious Cover and Land Use in the Chesapeake Bay Watershed, 2001 and the
US EPA Office of Research and Development, Ecosystems Research Division’s Estimating
Impervious Cover from Regionally Available Data, 2005. This provides a baseline to compare to
future build-out conditions from the 2010 adopted Comprehensive Plan. This analysis also
identifies which watersheds would be approaching or exceeding the 10% and 25% thresholds,
where mitigation measures may be necessary.
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Map 09-5: Impervious Coverages – Existing Land Cover
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Table 09-7: Existing Impervious Cover (2005)
Watershed

% Impervious

Watershed

% Impervious

Ballenger Creek

16.7

Lower Bush

7.6

Bennett Creek

5.1

Lower Linganore

7.5

Carroll Creek

25.9

Middle Creek

3.6

Catoctin Creek

5.9

Monocacy Direct

9.4

Fishing Creek

4.1

Potomac Direct

6.4

Glade Creek

6.6

Owens Creek

4.1

Hunting Creek

4.6

Toms Creek

4.5

Israel Creek

7.2

Tuscarora Creek

8.2

Little Catoctin

8.2

Upper Bush Creek

9.8

Little Pipe

5.3

Upper Linganore Creek

5.6

As expected, developed watersheds, such as Carroll Creek and Ballenger Creek, which include
the City of Frederick, had the greatest level of impervious cover at 25.9% and 16.7%
respectively. Suburban or developing watersheds like Lower Bush and Upper Bush Creek,
Tuscarora Creek, and Lower Linganore Creek are very near the 10% threshold. These
watersheds should remain a priority for restoration efforts such as stream buffer plantings, storm
water retrofits and other best management practices. Only five (5) of the County’s watersheds
have impervious cover less than 5% and efforts should be made to maintain these low values
through the land use planning process.

N UTRIENT P OLLUTION
Excessive amounts of nutrients, particularly nitrogen and phosphorus, are the main cause of the
Chesapeake Bay’s poor health. 3 Nutrient pollution leads to algal growth and oxygen depletion,
which create an uninhabitable environment for most aquatic life. The County’s current land use
plans (region plans adopted 1997 to 2008) were evaluated to determine the impact from the
build out of the projected land uses on nitrogen and phosphorus pollution.
The methodology was provided by MDE and incorporated loading rates by land use category
derived from the Chesapeake Bay Program Watershed Model (Phase 4.3) for the Potomac River
basin. Estimated septic system loads for residential and non-residential development are included
in the data. The current land use/cover conditions are derived from the Maryland Department
of Planning (MDP) 2002 land use/cover analysis from the interpretation of high altitude
photography and satellite imagery. Generally, only land uses greater than 10 acres in size are
identified and measured. Summary results for nitrogen and phosphorus loads are provided in
Tables 09-8 and 09-9 below.

3

2008. Chesapeake Bay Program web site. http://www.chesapeakebay.net/nutrients. “Nutrients”.
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Table 09-8: Nitrogen Loading
Land Use/Cover(1)

Discharge/Loading (lbs/year)

Development

428,918

Agriculture

2,520,798

Forest

292,832

Water

23,433

Other

70,286

Subtotal Terrestrial Load

3,336,267

Residential Septic

485,802

Non-residential Septic)

18,439

Subtotal Septic Load

504,242

Total Nitrogen Loading

3,840,509 lbs/year

Table 09-9: Phosphorus Loading
Land Use/Cover

Discharge/Loading (lbs/year)

Development

38,062

Agriculture

260,301

Forest

3,211

Water

1,625

Other

6,407

Total Phosphorus Loading

309,606 lbs/year

Maryland Department of Planning, 2002

F REDERICK C OUNTY ’ S S TORMWATER M ANAGEMENT P ROGRAM
Frederick County first adopted stormwater management (SWM) regulations in 1984 and
maintains its current program in accordance with State codes. The County implemented the
policies, practices, principles, and methods of the 2000 Maryland Stormwater Design Manual
through the County’s Stormwater Management Ordinance and its Design Manual in 2001. The
Board of County Commissioners adopted the County’s Storm Drainage and Stormwater Management
Design Manual in 2003.
The SWM regulations are applied to development projects to control the quantity and quality of
storm water runoff both during the construction of new developments and when once the
development is completed. Proper management of stormwater runoff minimizes damage to
public and private property, minimizes stream channel erosion, reduces local flooding, and
maintains after development, as nearly as possible, the predevelopment runoff characteristics.
The County continues to work with the development community to implement the goals of the
2000 Maryland Stormwater Design Manual. Enhancements will continue to be made as the manual is
updated to comply with the Stormwater Management Act of 2007.
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S TORMWATER (SW) A CTION I TEMS
SW-A-01

Develop a GIS database to refine methods for calculating impervious cover to
provide baseline data and aid in prioritizing restoration efforts.

SW-A-02

Develop an action plan to improve watershed health in watersheds where
impervious cover is reaching or exceeding 10%.

SW-A-03

Develop a strategy for protecting native brook trout populations that includes an
impervious cover threshold, minimum distance between roads and habitats, and
reduced road density for those watersheds where native brook trout are present.

SW-A-04

Continue to retrofit untreated impervious surface area in the County with storm
water management in accordance with the NPDES permit.

SW-A-05

Increase staffing and capabilities for stormwater management inspections and the
review of sediment control and grading plans.

SW-A-06

Investigate the feasibility of a Stormwater Management Utility Fee to pay for
inspection/enforcement.

SW-A-07

Incorporate the use of non-structural storm water management best practices
(vegetated swales, rain gardens, cooling buffers and bio-retention) with maintenance
and monitoring agreements.

SW-A-08

Reduce regulatory barriers to implementation of low impact development measures
and create incentives to facilitate their use where appropriate.

SW-A-09

Continue to explore and implement new techniques and technologies to reduce the
impacts to streams during mass grading for development.

SW-A-10

Work with Natural Resources Conservation Service and Maryland Department of
Agriculture to identify additional incentives or measures that would reduce direct
cattle access to streams.

SW-A-11

Showcase examples of low impact development and environmental site design
techniques to increase public awareness of best practices.

SW-A-12

Expand the County’s watershed planning and management capabilities.

SW-A-13

Amend County ordinances to reference stormwater management best management
practices and implement the 2007 Storm Water Management Act guidelines.

SW-A-14

Continue implementation of the Lower and Upper Monocacy River Watershed
Restoration Action Strategies (WRAS) and the Maryland Chesapeake Bay Tributary
Strategies.

SW-A-15

Monitor pollutant loads and conduct Use Attainability Analyses on those watersheds
with Total Maximum Daily Loads (TMDL’s).

SW-A-16

Develop a monitoring system of local ground water conditions, aquifer recharge,
watersheds and streams.
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