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River Management Plan will ensure that future generations will encounter a healthy, vibrant, resilient Monocacy River and will enjoy and
protect the River, its corridor and watershed.
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Executive Summary

The Monocacy River, one of Maryland’s nine Scenic and Wild Rivers, is noted for the rich and diverse bounty of its waters
and beautiful scenery along its shoreline. As one of Maryland's greatest treasures, the River provides public drinking
water, wildlife habitat, aesthetic beauty, and instills community pride. Yet, nearly three centuries of development have
dramatically changed the natural and cultural resources of the River. The challenge of protecting this valuable resource is
difficult in a watershed that continues to experience change and population growth. Stewardship and responsible care
of any asset — including a State-designated Scenic River — require targeted action and decisions to ensure long-term
health, function, and protection.

This Plan revises the 1990 Monocacy Scenic River Study and Management Plan. It describes the River’'s multiple
features,unique environmental resources, its natural and cultural history, and linkages to land and the surrounding
community. The Plan is not a mandate but contains suggested recommendations for consideration, like other county and
municipal plans, in guiding government actions and land use decisions for the protection of the River’s corridor. The goal
of the suggested recommendations is not to stop development, impede agriculture and other initiatives, or to infringe
on landowners’ property rights, but to advocate for sustainable land uses, best management practices, and activities that
respect and protect the River, its corridor, and watershed.

The recommendations in the Plan are included at the end of chapters 4 through 9 and are also included in the Appendix.
Some of the suggested recommendations for action and implementation are directed at the Monocacy Scenic River
Citizens’ Advisory Board, the official Frederick and Carroll County advocate for the River. All other recommendations
are offered specifically for consideration by Frederick and Carroll Counties, the City of Frederick, and the Town of
Walkersville,Maryland.

efforts are critically important to the well-being of the Monocacy Scenic River. Frederick and Carroll Counties,the City of
Frederick, and Town of Walkersville are encouraged to implement VOLUNTARY programs of best practices and cooperate
with and among all parties (landowners and farmers along the River, residents, civic groups) to further preserve and
enhance the valuable resources—described in this Plan—of the Monocacy Scenic River. The River Board recognizes the
public right-of-way on the waters of the Monocacy River, and the fact that the banks of the River, for the most part,
are private land, and the rights of private property owners need to be protected. The Monocacy River Management
Plan promotes, through a variety of community partnerships, public actions, and private initiatives, the following
VOLUNTARY ACTIONS in the River corridor: reforestation, environmental restoration, wetland enhancement, wildlife
habitat improvements, and additional funding for River corridor land preservation. The River Board believes collaboration
to be a‘win-win'for residents, local governments, and the Monocacy Scenic River.

ADDITIONALLY, THIS PLAN DOES NOT ADVOCATE PUBLIC USE OF PRIVATE PROPERTY, THE COMPROMISE OF
CONSTITUTIONAL PROPERTY RIGHTS, OR RECOMMEND SPECIFIC ZONING CHANGES.



IMPLEMENT THROUGH VOLUNTARY EFFORTS key recommendations for consideration include,
but are not limited to, the following:

Environmental improvements to the River’s riparian areas THROUGH TARGETED,
VOLUNTARY, AND INCENTIVIZED PROGRAMS.

Reforestation of critical gaps for wildlife habitat, bank stability, flood attenuation, and
viewsheds THROUGH TARGETED, VOLUNTARY, AND INCENTIVIZED PROGRAMS.

Promotion of additional River access and recreation on public lands WHILE PROTECTING
PRIVATE PROPERTY RIGHTS. IF ADDITIONAL ACCESS IS DEEMED APPROPRIATE, ANY
NON-PUBLIC LANDS ACQUIRED FOR THIS PURPOSE SHOULD ONLY BE FROM WILLING
AND COMPENSATED LAND OWNERS AND SHOULD MINIMALIZE ANY NEGATIVE IMPACTS
ON THIS PLAN’S ENVIRONMENTAL RECOMMENDATIONS FOR THE RIVER CORRIDOR.

Increased public awareness about the River AND ITS ECOSYSTEM through public relations
and educational programs THAT ALSO ACKNOWLEDGE AND RESPECT THE PROPERTY
RIGHTS OF OWNERS OF LAND ALONG THE RIVER.

Enhanced stewardship of ALL agrieutturat lands ALONG in the River corridor TO ENSURE for
water quality protection, WHILE MEETING mandatory federal and state nutrient and sediment
load reductions, ENHANCEMENT OF WILDLIFE HABITAT FOR RARE, THREATENED OR
ENDANGERED PLANT AND ANIMAL SPECIES, and ALLOWING FOR continued agricultural
viability and economic contributions.

+ FREDERICK COUNTY, CARROLL COUNTY AND ALL MUNICIPALITIES ALONG THE
MONOCACY RIVER CORRIDOR ARE STRONGLY ENCOURAGED TO PARTICIPATE IN
AND CONTRIBUTE TO FURTHER STUDIES OF WATER QUALITY IN THE RIVER AND ITS
WATERSHED. SUCH STUDIES SHALL EVALUATE BOTH AREA NON-POINT SOURCES AND
POINT SOURCES OF POLLUTION WHICH MAY NEGATIVELY IMPACT THE MONOCACY
RIVER AND ITS CORRIDOR.

During its preparation, this Plan was provided to the governments of Frederick and Carroll
Counties, the City of Frederick, and the Town of Walkersville for review and comment. Six (6) public
comment sessions were held by the River Board to give opportunity for all interested people and
groups to comment on the Plan. Verbal and written comments were considered and assessed as
part of the due diligence employed by the River Board in the develop of its final, approved Plan.

The recommendations contained in this Plan should be tracked and the Plan should be reviewed
by the River Board for update, as appropriate, at least every ten years.
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PREFACE

The best time to plant a tree was 20 years ago;

the second best time is now.

Chinese proverb

GOALS OF THE MONOCACY SCENIC RIVER MANAGEMENT PLAN
«  Maintain and improve the ecological health and productivity of the Monocacy River and its corridor

» Improve the River’s water quality.

+  Promote land use compatibility and attention to environmentally sensitive areas to maximize VOLUNTARY
conservation and sound use of the Monocacy'’s riparian resources.

+ ldentify incentives and VOLUNTARY, cooperative approaches for stewardship of significant scenic and ecological
areas, historic and archaeological sites, and other valued River-related resources.

- Provide resource information about the Monocacy River for local, state, and federal governments, elected officials,
civic groups, environmental organizations, and the residents of Carroll and Frederick counties.

- Develop multi-jurisdictional cooperation and coordination for the management and protection of the Monocacy
River corridor.

+ Increase public awareness about important Monocacy River resource values through outreach and environmental
education.

«  Pursue the vision for the Monocacy River, articulated by Maryland’s Wild & Scenic River Act.
« ADVOCATE FOR VOLUNTARY SUSTAINABLE LAND USES, BEST MANAGEMENT PRACTICES, AND ACTIVITIES

THAT RESPECT AND PROTECT THE RIVER, ITS CORRIDOR AND WATERSHED WHILE RESPECTING THE PROPERTY
RIGHTS OF LAND OWNERS ALONG THE RIVER.

e AVOID IMPLEMENTATION OF THE RECOMMENDATIONS IN A MANNER WHICH WOULD IMPEDE AGRICULTURAL
ACTIVITIES OR STOP DEVELOPMENT.



Monocacy Aqueduct in the C&0O

The Monocacy River and its tributaries are a valuable and rich resource that provide water for
domestic consumption, fish and wildlife habitat, effluent disposal, recreation, and many other
uses. The Monocacy River Management Plan is a coordinated effort that directly addresses riverine
resources and related issues and makes recommendations for the protection and conservation of
those resources.

The 1968 Maryland Scenic and Wild Rivers Act called for the protection of Maryland’s river resources
through an organized program of inventories and land use planning. The Maryland Department of
Natural Resources and the Monocacy Scenic River Citizens’ Advisory Board (River Board) created the
initial Monocacy River Study and Management Plan in 1990, which was approved by both the Carroll
County and Frederick County Boards of Commissioners, and by the Maryland General Assembly in
1991 through House Bill 1123.

The 1990 Plan has been used, to varying degrees, for input or for providing guidance on a variety of
federal, state, and local programs, policies, and regulations, and on public and private projects. In
2015, the River Board, Frederick County, and Carroll County initiated a revision to the 1990 Plan, to
reflect current knowledge, status, and condition of the ecological, social, and political environment
related to the Monocacy River, its corridor and watershed. “The study and plan will require future
revisions to address newly evolving conservation issues,”is a statement from the Preface in the 1990
Plan that is now being realized. The River Board enlisted the support and engagement of various
governmental partners, professional acquaintances and others in the revision to the 1990 Plan.

NOTHING IN THIS PLAN SHALL BE CONSTRUED TO CHANGE THE LONG STANDING FREDERICK
COUNTY POLICY OF HONORING AND PROTECTING INDIVIDUAL PRIVATE PROPERTY RIGHTS.
THIS PLAN EMPHASIZES THAT THE RECOMMENDATIONS, PROGRAMS OR INITIATIVES
ORIENTED TOWARD PRIVATE PROPERTY WOULD BE IMPLEMENTED THROUGH VOLUNTARY
EFFORTS BY THE PROPERTY OWNERS. THE COUNTY REMAINS COMMITTED TO FOLLOWING
THE RULE OF LAW PERTAINING TO, AND PROTECTING, PRIVATE PROPERTY OWNERSHIP.

Canal National Park

1990 Plan
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INTRODUCTIO N

Who hears the rippling of rivers

will not utterly despair of anything.

Henry David Thoreau




Beginning in headwater streams in Adams County, Pennsylvania and flowing over fifty miles
through central Maryland, adjoining Carroll County, Maryland and cutting though Frederick County,
Maryland, the Monocacy River is the largest Maryland tributary of the Potomac River. The Monocacy
River has sustained human populations for nearly ten thousand years, from tundra mammoth
hunters to Native American woodland villages along its shores, to our growing modern communities.

In the 1970, great public effort arose to protect the Monocacy from a government-proposed water
supply system for the Washington region (further detail in chapter 6). The Monocacy was to be
dammed at Sixes Bridge Road in Frederick County. A “Save the Monocacy” campaign was started
and subsequent efforts to enact a Maryland Scenic River regulation, advisory boards, and programs
and protection plans for those rivers began. The Monocacy Scenic River Citizens’ Advisory Board was
created, and the current Plan is the result of its efforts to renew preservation and protection efforts
and to educate and inform the communities it serves.

The Monocacy River Watershed is a 970-square-mile-basin, which drains into the Potomac River
approximately 20 miles above Washington, DC. At its beginnings on the Mason-Dixon Line, the
Monocacy River is approximately 70 feet wide. By the end of its journey to the confluence with the
Potomac River, the width of the Monocacy has increased to 300 feet. The River’s gradient is gentle,
averaging three feet per mile with only minor variance. There is but one set of natural rapids on the
Monocacy — Greenfield Rapids — a river-wide, 3-stage ledge approximately four miles above the
mouth, which in total drops 2-3 feet in elevation. A second rapid, at Michaels Mill near Buckeystown,
is man-made and has been created by a breach in the remains of a dam that served the mill during
its period of operation.

Additionally, there are two existing dams on the river. The first is the four foot high Starners Dam,
located two miles downstream from the river’s source and immediately above the Shoemaker Road
bridge crossing. The second is a three foot dam adjacent to the Forest and Stream Club, less than a
mile upstream from the Route 77 bridge crossing between Rocky Ridge and Detour.

Railroad bridge north of
the Monocacy Aqueduct
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INTRODUCTION

Left: The River
just north of Michaels Mill

Right: Near Creagerstown

2-2

The Monocacy, as a scenic river, has provided many recreational opportunities and a home to a
variety of wildlife and fish. Along much of its course, theriver appears as it did when Native Americans
walked its banks, albeit with several prominent and noticeable impacts by land development with
reduced canopy cover that detracts from its scenic qualities.

In recent years its use as a drinking water supply has declined, and its treated effluent has improved
greatly with Enhanced Nutrient Removal systems throughout the watershed and consolidation of
sewerage systems.

However, historic stormwater practices and land uses have taken a toll, resulting in watershed-wide
federal and state mandated input reductions (Total Maximum Daily Loads/TMDLs) for sediment,
nutrients, and bacteria. The array of chemicals introduced include modern pharmaceuticals and
other substances whose aquatic impacts are not fully known.

The fate of the Monocacy River, as for the Chesapeake Bay, lies upon the balance between sound
land uses, agriculture and development, and human activity practices, down to the individual. The
administration of policies and regulations governing these issues have increased greatly in recent
years and is costly, but necessary in order to achieve water quality of the past, a resilient river, and a
healthy and sustainable future for the Monocacy River and our communities.

TE:D

Scenic Rivers Planning History

The first organized attempt to restore the Monocacy resulted in the creation of the Interstate
Monocacy Watershed Council in 1949. After studying the problems of the watershed, the Maryland
State Planning Commission released Publication Number 70: A Program for the Monocacy Watershed,
in 1951 (1). The report recognized that some federal and state conservation efforts were underway
to restore the watershed’s resources, but these efforts were not coordinated and were usually
inadequately funded. The report’s major recommendations were to dramatically increase soil and
water conservation efforts and to reforest extensive areas of the watershed. Water quality needed to
be improved, local wildlife habitat needed restoration, and recreational resources required careful
development. This simple message, although 60 years old, is as true today as it was then.

After the Maryland Scenic and Wild Rivers Act of 1968 was adopted, the first inventory, Scenic Rivers
in Maryland, was released by the Maryland Department of State Planning in 1970 (2). The Monocacy
River was identified as a significant state resource, worthy of immediate study, and as a prime
candidate for State Scenic River designation. On April 30, 1974, the Monocacy River was added to
the Maryland Scenic River System.
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Maryland's Scenic and Wild Rivers Program
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The scenic river planning process was initiated in 1976 when the Frederick and Carroll County
Commissioners were contacted to assist with the organization of the Monocacy Scenic River Citizens
Advisory Board. The River Board met for the first time in 1978 and participated in a recreational use
study conducted by the University of Maryland.

In 1982, the National Park Service published The National Rivers Inventory which identified
American rivers that were eligible for National Scenic River designation. Fifty-two miles of the
Monocacy from Bridgeport to the Potomac, were identified as eligible for National Scenic River
designation. The river was described as possessing significant natural and recreational resources as
well as outstanding Native American archaeological resources (3).

Monocacy Scenic River Board

The Monocacy Scenic River Board is comprised of ten members, five appointed by the Carroll County
Commissioners and five appointed by the Frederick County Executive. The River Board’s membership
includes an ex-officio member from the City of Frederick, and a member from the Frederick County
Farm Bureau. Staff support to the River Board is provided by both county governments.
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The Board reviews and makes recommendations on federal, state, and local
programs, policies, and regulations, plus public and private projects, including
land use and development proposals. They serve as advocates for the River and
its varied resources. Over the years, the River Board has been actively involved
in many wide ranging and varied issues that could impact the River. Both
county governments support the River Board and, as one of many volunteer
bodies in both counties, it provides an opportunity for residents to become
engaged stewards of the Monocacy River. Annual reports of the River Board’s
many actions and accomplishments can be found at the following:

http://www.frederickcountymd.gov/194/Monocacy-Scenic-River-Citizens-Board

http://ccgovernment.carr.org/ccg/lrm/msr/

For six consecutive years, the River Board hosted and participated in a public
clean-up event along the Monocacy River in Rivermist Park (Monocacy
Boulevard in Frederick), as part of the Alice Ferguson Foundation’s Potomac
River Watershed dedicated clean-up day. The annual Potomac River Watershed
clean-up event has been ongoing for over two decades and is designed to
not just remove rubbish from the shared environment, but to raise awareness
of trash generation and disposal issues. The River Board looks forward to
continued participation in this public engagement and River beautification
project, and other collaborative actions with local governments, River-front

Clean Up

INTRODUCTION

Former Frederick County Commissioner

David Gray, plus staff from Frederick County

Department of Highways & Facilities

Maintenance at Links Bridge Road, under one
of the signs installed on all Monocacy River

bridges.

There have been two events recently that highlight an environmental issue and the actions taken by the River Board
to address it. In 2013, with the assistance of Junior Fire Company No. 2 in Frederick, the River Board hauled nearly 70
tires and other debris from a one mile stretch of the River near Monocacy Boulevard. Again in 2014, the River Board
targeted another one mile section of the River near Woodsboro and removed close to 100 tires from the River’s banks
and channel. This gives a perspective on the magnitude of the tire dumping problem in the River and lack of care or

awareness of the river resource.
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landowners, and citizens to achieve enhancement and protection goals for a healthier River for our
residents, communities, and environment.

The River Board was successful in having Frederick County and Carroll County install River
identification signs at bridges crossing the Monocacy River that also include the penalties
associated with illegal dumping. Residents are strongly encouraged to report illegal activity
associated with the Monocacy River to the appropriate county or municipal law enforcement
officials or to the Maryland Department of Natural Resources Police, the enforcement arm of the
Maryland Department of Natural Resources. For dead or dying fish in the Monocacy River, contact
the Maryland Environmental Hotline at 877-224-7229 or the Maryland Department of Natural
Resources’ Freshwater Fisheries Program at 301-898-5443. For hazardous spills in the Monocacy
River, contact the following entities: Interstate Commission on the Potomac River Basin (ICPRB) at
301-274-8133; the Maryland Department of the Environment at 866-633-4686; the U.S. EPA at 800-
424-8802.






THE PHYSICAL ENVIRONMENT

The care of rivers is not a question of rivers,

but of the human heart.

Tanako Shozo




Geography and Topography

The Monocacy River flows through central Maryland’s Frederick and Carroll Counties. The river is
located on the western edge of the Piedmont Physiographics Province, adjacent to the mountainous
Blue Ridge Province. Beginning at the confluence of Marsh and Rock Creeks near the Pennsylvania
and Maryland border, the Monocacy slowly meanders 58.2 miles in a southerly direction to the
Potomac River. The watershed represents approximately 970 square miles of the 14,640 square mile
Potomac River basin. Fifteen percent of the Monocacy River basin lies in the Blue Ridge Province; the
remainder is in the Piedmont Province.

Topography is an expression of the relative positions and elevations of land regions. The Frederick
Valley, through which the Monocacy flows, is nestled between the Catoctin Mountains to the
west, and the lower Parrs Ridge to the east. A relatively flat plain extends west from the river to
the Catoctin Mountains, where the basin reaches a height of up to 1,600 feet. The river valley’s
topography includes little steep terrain, but some steep gradients do exist adjacent to the river.
These land elevations and the degree of slope have influenced land use in the watershed. The
region’s relatively flat topography has made it easily accessible for development and agriculture in
some areas next to the river and its tributaries.

Geological History

The topography and other physical characteristics of the Monocacy River basin were created through
a variety of geomorphic actions including geological upheavals, and the combined erosive forces
of wind, water, temperature fluctuations, and gravity. The Monocacy River watershed is located in
the Piedmont and Blue Ridge Physiographic Provinces. The rock formations that influence the river
basin’s geological history are varied and include both intensely metamorphosed and sedimentary
rock types.

Photo by Kai Hagen
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The Piedmont Province within the Monocacy River Watershed is further divided into the following
major sections, as shown on the accompanying map:

1) Piedmont Lowlands - Includes the Frederick Valley north to Woodsboro. This section is a carbonate
valley of low relief with gentle rolling topography, deep soils, and streams with shallow banks.
The predominate underlying rock type here is Frederick and Grove limestones. The northern and
western areas of the Piedmont Lowlands are called the Mesozoic Lowlands Region and extend from
the Catoctin Mountains to east of Taneytown. This area is characterized by more rolling topography
with shallower red soils and underlain by red shale, siltstone, and sandstone bordered with quartz
conglomerate.

2) Piedmont Uplands — Present in the eastern half of the watershed. This section is underlain by
metamorphic, igneous, and sedimentary materials, related to volcanic activity that occurred in
Precambriantime.The Piedmont Uplands within the watershed are further divided into three regions.
The Harford Plateaus and Gorges Region, comprised of rolling upland with herringbone texture
and underlain with siltstones and quartzites; the Wakefield Valley and Ridge Region, comprised of
polydeformed metrahyolite, phyllite, metabasalt, quartzite, and narrow bands of marble; and finally,
the far northeast corner of the watershed lies within the Silver Run Region, which is comprised of
rolling upland underlain by quartzite and conglomerate beds in phyllitic rocks and limestone bands.

Soils

The diversity of physical and chemical soil properties found within the Monocacy watershed are
derived from different rock formations (also called ‘parent material’) associated with the Northern
Piedmont and Blue Ridge physiographic regions. Soil formation is the result of parent material,
climate, plant and animal life, topography, and interactions over time. The parent material is still
the most important factor in soil classification; consequently soils are subdivided by geological
parent material. Soil health and it's physical characteristics are critical to biomass production, rainfall
infiltration, nutrient/pollutant filtration and ultimately stream/river water quality. The impact of
erosion on soil health can be minimized by reducing the amount of time bare soil is left unvegetated
during urban development projects and agriculture practices.

During periods of rainfall, some shallow, erodible soils are washed into the Monocacy River and its
tributaries, resulting in sedimentation and nutrient loading into the surface water. When erodible
soils are disturbed for urban development or agriculture, the potential for erosion substantially
increases. Proper land management allows biological activity to thrive, which can lead to an increase
of organic matter in the soil profile. This increase in organic matter improves water infiltration/
storage and nutrient absorption throughout the watershed and particularly along riparian areas,
which are represented as floodplain/alluvial on the map associated with this section.
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THE PHYSICAL ENVIRONMENT

NRCS Web Soil Survey Printable reports of your soils: http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

NRCS SoilWeb General info of soil maps for your smart phone: http://casoilresource.lawr.ucdavis.edu/soilweb/

Hydrology- Ground and Surface

The hydrologic or water cycle describes the continuous movement of water above and below the
surface of the earth. When rain or snow falls onto the surface one of three actions may occur. These
actions include: Re-evaporation back into the atmosphere; Run-off to streams and rivers; Infiltration
into soil where it may be taken up by plants or slowly moving to groundwater aquifers. Aquifers in
the watershed partially contribute to the discharge (flow) and water quality of the Monocacy River.
If a source of groundwater is contaminated by pollution, there is a possibility that the contaminants
will eventually reach the stream. (4)

The surface water system of the Monocacy River basin is extensive. The Monocacy is well known
as a flat, slow moving river, subject to periods of high turbidity and rapidly changing water levels
during heavy rainfall. Over 75 percent of the watershed is in Maryland, while the remainder is in
Pennsylvania. Approximately 1,700 miles of streams feed into the large tributaries of the Monocacy

Steep slopes
adjacent to the River
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River. The major Monocacy River tributaries include: Rock Creek, Marsh Creek, Piney Creek, Tom’s
Creek, Double Pipe Creek, Owens Creek, Hunting Creek, Fishing Creek, Tuscarora Creek, Carroll
Creek, Israel Creek, Glade Creek, Linganore Creek, Bush Creek, Ballenger Creek, and Bennett Creek.

We Live in a Watershed

A watershed is simply an area of land that drains into a creek, river, or lake. Watersheds can be as
small as your backyard or contain millions of square miles, depending on how one measures the
water drainage paths or run-off flows of a particular land area. The Monocacy River Watershed is 970
square miles or approximately 620,800 acres, extending north to Gettysburg, Pennsylvania, east to
Westminster, Maryland, west to the Catoctin Mountains, and south to the Potomac River. Many sub-
watersheds within the larger Monocacy River Watershed are identified by the main tributary streams
that flow into the Monocacy River. Finishing its journey, the Monocacy River meets the Potomac
River at the C&O Canal National Park, and eventually flows into the Chesapeake Bay. Therefore, in
the Monocacy River Watershed, we all are connected to the Chesapeake Bay.

The Monocacy River’s water comes from all the tributary streams present throughout its watershed
that eventually flow into the mainstem of the River. Some of the Monocacy’s tributaries are large,
fifth order (or higher) streams that have miles of smaller streams that flow, converge, and grow
into larger streams that eventually empty into the Monocacy River. Some tributaries that flow
directly into the Monocacy River are relatively small, first or second order streams draining just a few
hundred acres or less.

Wetlands - Springs and Seepage Areas

Hydric soils, vegetation, and hydrology are some of the resources analyzed to classify wetlands.
Wetlands have several major functions. They serve as habitat and breeding grounds for wildlife,
and the dense and complex vegetation absorb and filter nonpoint pollution runoff. Wetlands also
reduce flooding and recharge groundwater supply. (5)

Riverine, lacustrine, and palustrine are the most common wetland types in the Monocacy watershed.
The riverine includes the Monocacy River and its tributaries. Lake Linganore, a reservoir located east
of the City of Frederick, is a good example of a lacustrine system. The lacustrine system consists
of large open bodies of water such as lakes, ponds, and reservoirs that are usually the result of
a dammed river channel. Palustrine forested wetlands refer to wooded flood plain, swamps, and
associated emergent vegetation. Most of the Monocacy’s stream valley corridors include this major
type of wetland. (5)

One interesting aspect of the watershed is its abundance of springs and seepage areas which often
are classified as a wetland type. With the exception of Fountain Rock Spring, which produces over
a thousand gallons of water per minute, springs and seepage areas are usually small, but differ
primarily in their degree of permanence and nature of flow. Springs flow throughout the year, while
seepage areas are typically dry during the summer and fall and always exhibit a seeping flow with no
defined single point of discharge. However, springs and seepage areas do have the same important,
cooling effect on the streams that they enter. (6)
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Springs and seepage areas are often highly restrictive to the special species that dwell within them.
These resurgences of cool groundwater impart many streams with year-round cool water conditions
that make possible the survival of such stenothermic species as Brook Trout and Pearl Dace—fish
that can only survive in a narrow range of temperature conditions.

River and Riparian Ecology

Rivers, sometimes called inland water systems, are part of the larger terrestrial landscape and are
distinctly linked to their upstream catchments, or watersheds. Thousands of miles of streams within
the Monocacy River Watershed flow and receive inputs—nutrients, sediment, pollutants, trash—
from all the land within the watershed that eventually drains into the Monocacy River, as streams
and rivers generally lie at the lowest points on the landscape. Therefore, for rivers, water is generated
‘outside’the river system itself and enters primarily via tributary streams flowing across and through
the surrounding watershed and, secondarily, through subsurface pathways. Streams and rivers
‘collect’ everything we do and deposit on the land. Numerous tributaries join the Monocacy River
as it winds through our region. These tributaries begin as headwaters at the top of the watershed,
merging with other streams until they finally reach the Monocacy River

A river system—its water, channel, banks, and adjacent land (called ‘riparian’ areas)—is a rich and
diverse ecosystem, defined by the International Union for the Conservation of Nature as a“dynamic
complex of plant, animal and micro-organism communities and their non-living environment
interacting as a functional unit.” Riparian areas are places where the terrestrial meets the aquatic and
include a variety of habitats, unique soil types, vegetation, animal communities, water regimes, and
biogeochemical processes (e.g., nutrient cycling, chemical transformations, decomposition). A river
system is rich in biodiversity—the variability among organisms, species, habitats or ecosystems.

Sixes Bridge Road

A river’s structure, function and overall ecology is driven by hydrological processes—water/flow
regimes—the magnitude, frequency, timing, and duration of water inputs and flows. A river system
needs space to adjust to varying flow rates and storm events in order to efficiently transport and
store water, sediment, and woody debris without excessively scouring the river bed and river banks.
Thus, managing a river corridor to accommodate channel, riparian, and floodplain adjustment
processes will serve to reduce damages to existing structures and property, avoid new damages,
protect public safety, and achieve the general health of the river system. (7)
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The nation behaves well if it treats the natural resources
as assets which it must turn over to the next generation
increased, and not impaired in value.

Theodore Roosevelt

Bullfrog Road Bridge
over the Monocacy
River




Archaeological and historic resources are irreplaceable components of local heritage, and once
destroyed, cannot be replaced. Over three decades ago, in 1981, a nationwide river study conducted
by the National Park Service identified the Monocacy River as an outstanding archaeological
resource of national significance. The Maryland Scenic and Wild Rivers Act’s “Declaration of Policy”
makes specific reference to the importance of recognizing the outstanding “historic values” of a
designated scenic river and its adjacent lands.

Why is this important to the residents of Frederick and Carroll Counties? The preservation of
historic and archaeological resources contributes to the quality of people’s lives by increasing
the community’s knowledge of its heritage, providing residents and visitors with a rich sense of
place, and conserving natural and cultural resources. Acknowledgment and care of historic and
cultural resources promotes community pride and can vastly improve the visual quality of the
landscape. Preservation also serves as an important driver of regional tourism and related economic
development activities.

The Monocacy River Valley is an area rich in cultural history. Native Americans caught fish in the
Potomac and Monocacy Rivers and hunted for an abundance of wild game. European settlers
were also attracted to the Monocacy region for the same reasons. By the time Frederick and Carroll
Counties were chartered, farming had become the local economic mainstay.

Early historical uses of the area’s land and water resources have shaped land use and development
patterns that are still prevalent today. As the region grows and changes around us, the historical
and cultural resources along the Monocacy River continue to offer a fascinating glimpse into the
recent and distant past.

Photo by Dial Keju
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Archaeological Summary

Pre-European Settlement

The Monocacy River Valley, which extends through the center of Frederick County, has been the
area of most intense archaeological investigation. The following discussion of the archaeological
chronology is based largely on the 1980 study Prehistoric Occupation of the Monocacy River Region
by Maureen Kavanagh. The conclusions on distribution of sites, dates of occupation, and types of
artifacts are presumed to apply in general terms to the prehistory of the Middletown Valley. The
area west of Catoctin Mountain remains largely untested, although scattered site reports in the area
exist in the files of the Maryland Historical Trust’s Office of Archeology.

Below is a brief chronology of the archaeological and historic periods of the region.

Paleo-Indian Period (10,000 - 7,500 B.C.)

The Monocacy River Valley of 10,000-12,000 years ago was most likely predominantly covered by a
rich deciduous forest cover along the river. The uplands were probably boreal forest and open areas,
which were indicative of a colder climate. This period constitutes the earliest documented era of
human occupation in the County. Scattered discoveries of fluted projectile points in small numbers
indicate that a very sparse population was present in the Monocacy River Valley during the period.
The majority of the points were found near the Monocacy and Potomac Rivers, suggesting that
most camping and/or hunting activities occurred within a short distance of the waterways. Early
climatic conditions during this period indicate a deciduous forest lining the rivers and a mixture of
boreal forest and open areas in the uplands. A small population, centered in the Potomac Valley and
which made occasional forays into the Monocacy Valley and Middletown Valley (following Catoctin
Creek), was apparently active during the Paleo-Indian period.

As this period drew to a close, the Native Americans appear to have remained closer to the river in
order to hunt, fish, and camp.

Archaic Period (7,500 - 2,000 B.C.)

There are numerous Archaic Period sites in the Monocacy area. As this period experienced a climatic
warming trend, vegetation may have changed to pine and hemlock in mountainous regions, and to
a mix of conifer and deciduous forest in the river valley. As the warming trend continued, so did the
changes in vegetative cover and human migration.

During the Early Archaic (7,500-6,000 B.C.) and the Middle Archaic (6,000-4,000 B.C.) Periods, the
orientation of early peoples continued to be toward riverine sites with evidence in the Early Archaic
Period that occupation extended into the northern Monocacy Valley. Rhyolite, a volcanic rock which
splits easily, was used extensively for points and tools during these periods. The Catoctin Mountain
ridge and western Monocacy Valley appear to have been visited on special trips to gather these
rocks. In the Middle Archaic Period, site distribution spread into the Monocacy Valley floor, the
Piedmont Uplands, and the lower hills of Catoctin Mountain. For the first time, sites in the foothills
began to figure prominently in habitation patterns. There is evidence that the population began
moving away from the rivers along the smaller tributary streams. The overall tendency, as seen in
the clustering of sites into the center of the valley and the dispersal across the Monocacy Valley floor,
is that of a population beginning to concentrate itself rather than using the Monocacy River merely
as an extension of the Potomac Valley.



Historic National Road

The National Road was the first
federally planned and funded highway
in the United States. In the early 19th
century, the US Congress approved
the construction of a national road,
beginning in Cumberland, Maryland to
connect the port of Baltimore with the
burgeoning Northwest Territories. The
purpose of the road was to facilitate a
direct overland route by cutting straight
across the Appalachian Mountains. The
route was seen as a ‘portage’ between
the waters of the Ohio and the Baltimore
Harbor.

Various segments of the historic route
have had other names at one time or
another, such as the Bank Road, the
Baltimore Pike, the Frederick Pike, the
Boonsboro Pike, and the National Pike.
On contemporary street maps, the
historic route also goes by several names,
including the Old National Pike, Western
Pike, or National Pike. The route is also
labeled on highway maps as MD 144, US
40, US Alt. 40 and Scenic US 40 in various
segments. Maryland'’s Historic National
Road Scenic Byway was designated
an “All-American Road” by the Federal
Highway Administration in 2002.

(2) Remnants of Jug Brige
abutment.

The Historic National Road’s original
crossing of the Monocacy River was
called “Jug Bridge” and was designed
with semicircular stone masonry arches.
Its tollhouse is still standing and listed on
the National Register of Historic Places
(1). Remnants of the original Jug Bridge
from the “Heyday” period (early 20th
century) of the National Road are visible
from the River, as shown (2).

.....

(3) “Revival” bridge.
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(17) Th<:3 original Jug Bridge.

The replacement bridge is from the
‘Revival’ period (1920-1940) and is a
concrete arch bridge (3). It remains
standing, but unused, and is directly
adjacent to the current MD 144, a truss
bridge (4) over the Monocacy River,
shown.

(4) Current truss bridg. .
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Antrim

Antrim was built in 1844 by Col. Andrew Ege (1813-1876) on land inherited by his
wife, Margaret, from her father Major John McKaleb. The mansion was named in
honor of the McKaleb’s family ancestral home in County Antrim, Ireland. Antrim is a 2
Y5-story Greek Revival style brick masonry house in Taneytown, Maryland. Many of the
original outbuildings are still intact today and the mansion is operated as a hotel and
restaurant.

Antrim

Penterra

“Penterra on the Monocacy” is a 2 ¥ story, late 18th century house in Creagerstown,
built of stone from a local quarry. There were two additions in the 20th century, one
at each end, which duplicate the earlier masonry. This Georgian style farmhouse is
on the National Register of Historic Places and faces southeast towards the Monocacy
River.

Penterra Photo by Dial Keju
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The Gambrill Mansion

The  Gambrill ~ Mansion, located
approximately 1,500 feet south of the
Monocacy River/Bush Creek confluence
on the Monocacy National Battlefield in
Frederick, is an example of the Second
Empire architectural style and one of
the very few full-scale expressions of the
style ever built in Frederick County. Built
in 1872, it is individually listed on the
National Register of Historic Places for its
architectural significance. The three-story
mansion has a distinctive mansard roof,
a central cupola-topped tower, 17 rooms,
and 7 fireplaces. The mansion stayed in
private ownership until the National Park
Service acquired the property in 1981. It
now houses the administrative offices of
the Historic Preservation Training Center.
Courtesy: National Park Service
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Gambrill

Photo by Dial Keju



In the Late Archaic Period (4,000-2,000 B.C.), an increase occurred in the
types of projectile points and a trend, begun in the Middle Archaic Period,
continued in terms of site distribution—movement away from the rivers.
Sites were clustered along the foothills of the Catoctin Mountains, along the
Monocacy River, and on Israel Creek adjacent to the Piedmont Uplands while
the northern foothill area of the Catoctins was extensively used for the first
time. The overall increases in points styles, sites, dispersals, and numbers
of artifacts indicate an established progression of movement between sites
within the Monocacy Valley according to seasons. This is related to the
spread and ranges of some food and non-food resources as well as a more
intensive use due to a larger population as a whole.

Woodland Period (2,000 B.C. - A.D. 1650)

The Early Woodland/Archaic Period (2,000-500 B.C.) is characterized by a
continuation of the Late Archaic site distribution patterns, with a slight trend
back toward rivers for location, coinciding with a similar trend throughout
the Middle Atlantic region. Large, heavily occupied sites occur along the
Potomac River in the Piedmont and are possibly the more permanent
habitation sites associated with the rock shelter, foothill, small habitation,
and transitory sites found in the Monocacy Valley. This is the first period
in which ceramic artifacts are found in association with certain types of
projectile points. The earliest known occurrence is at a site on the Potomac
River near the Frederick-Montgomery County border. Radiocarbon dated
between 950+ 95 years and 545+ 95 years B.C,, this is the earliest dated
manifestation of pottery in the Potomac River Valley and one of the oldest in
the eastern United States. Generally, the American Indians’ use of resources
did not change significantly during the Early Woodland Period.

In the Middle Woodland Period (500 B.C.-A.D. 900), ceramics occur rarely
throughout the Piedmont Region suggesting that, although the Potomac
and Monocacy River Valley areas were occupied during this period, the use
of ceramics appears to be concentrated along coastal areas. The Frederick
County sites imply a seasonal rotation of hunting, gathering, and fishing,
featuring small-sized sites and the reoccupation of previously-used sites.
After A.D. 300, the sites in the Monocacy Valley indicate a more dispersed
occupation pattern, particularly in the northern Valley. The highest number
of identified archaeological sites—after the Late Archaic Period—occur in
this part of the Middle Woodland Period. This is likely an indication that a
larger population was operating in the Valley. The rare ceramics that do
occur, are primarily in rock shelters and were probably imported by groups
making forays to obtain rhyolite.

The Late Woodland Period (A.D. 900-1600) exhibits some notable changes
from earlier periods including: 1) the appearance of large, permanent or
semi-permanent villages associated with the cultivation of maize, beans, and
squash, probably stockaded late in the period; 2) the presence of ceramics
at a larger number of sites (indicative of open camps and habitations); 3) an
intensification of riverine orientation increasing over time; and, 4) a shift to

HISTORY AND CULTURAL RESOURCES

LeGore Bridge

LeGore Bridge, a stone arch masonry
bridge over the Monocacy, was
constructed by James W. LeGore in the
late 19th century. LeGore was not an
engineer by training, and probably used
a very basic telescopic level to align the
placement of the piers, while overseeing
much of the original construction. Placed
on the National Register of Historic Places
in 1978, LeGore Bridge has no steel;
mortar holds the stones together. In
2009, Frederick County invested nearly
$1 million to rehabilitate and repair this
unique, historic structure by replacing
mortar work and some masonry stones,
upgrading the drainage for the travel
surface, and making other repairs. The
bridge’s stone construction is not subject
to corrosion like concrete or steel bridges,
and could remain standing for another
100 years, according to Frederick County
Division of Public Works.
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primary use of quartz for projectile points, suggesting a breakdown of the rhyolite procurement
network which had been in existence since the Early Archaic Period. During this period, the Noland’s
Ferry site near the present Tuscarora—in use since the Paleo-Indian Period—was occupied by a
village laid out in a circular pattern around an open plaza. The existence of limestone-tempered
pottery places the site’s most intensive use between A.D. 1350 and 1450. A similar village site at
Biggs Ford near Walkersville, dated about A.D. 900-1500, shows relationships between the Potomac,
Susquehanna, and Ohio Valley cultures. The northernmost village site of the period that has been
discovered is the Shoemaker llI site (A.D. 900-1300) near Emmitsburg. The best-preserved late
prehistoric Native American village site in the Monocacy Valley and possibly in Maryland is the
Rosenstock site, near present day Clustered Spires Golf Course. Excavations reveal a site occupied
from A.D. 1100-1450, with several shallow semi-subterranean structures, large pits once used for
storage but now filled with refuse, an area of surface refuse, and human burials. The refuse includes
Shepard ware pottery shards, projectile points, clay pipe fragments, other stone and bone tools and
ornaments, bones of food animals, and charred beans and corn. The site is unique among the other
identified village sites in that it is a single component, with no evidence of occupation in earlier
periods as would be shown in stratified layers or scattered artifacts of mixed periods.

The Late Woodland Period is perhaps the best documented of the American Indian periods. It was
during this time that many of the tribal groups had names that are still recognized today. The major
change during the Late Woodland Period was the presence of permanent or semi-permanent
villages or settlements in the valley. Although wild game was plentiful, there was an increasing
reliance on the use of domesticated plants such as corn.

Contact & European Settlement Period (1700-1730)

In about 1621, Captain Henry Fleet of the Jamestown settlement in Virginia sailed up the Potomac
River on an expedition to buy corn from the American Indian people in the area. During several
subsequent trips, he probably reached the vicinity of present Frederick County. Fleet's 17th century
description of the upper waters of the Potomac River testified to a rich landscape, teaming with
native species of animals and plant life:

“The place is without question, the most healthful and pleasant place....And for deer, buffaloes, bears,
turkey the woods do swarm with them and the soil is exceedingly fertile...” (8)

The first recorded attempt to penetrate the Monocacy watershed was by several missionaries, who
established an outpost on the Monocacy River (8). Other infrequent visitors and an occasional fur
trader or missionary expedition are known to have been in the area during the period up to 1720,
but the Piedmont Region remained largely wilderness until the third or fourth decade of the 18th
century. In 1707, Louis Michel, a Swiss explorer, made a map of the Potomac which showed an
American Indian village near the Noland’s Ferry site, drawings of game animals of the area, and the
major mountain chains including Sugarloaf Mountain. In 1712, Baron Christopher von Graffenried
scaled Sugarloaf to view the panorama of the area, which became Frederick and Montgomery
Counties in Maryland, and parts of Virginia and West Virginia. His map was the first to identify
the mountain by name and also showed planned settlements of Swiss immigrants which never
materialized.

Beginning in the 1720, surveys were applied for and certified from the Proprietary Government’s
Land Office for Western Maryland. In spite of increased land transfers, the area of the present
Frederick County (at that time still part of Prince George’s County) remained sparsely settled and
the land mostly unproductive in European economic terms. By about 1730, several large tracts had
been purchased by investors, including Carrollton in 1723 by Charles Carroll the Settler (10,000



acres), Merryland in 1730 (6,300 acres), Tasker’s Chance in 1725
(7,000 acres, part of which was the site of the future Frederick Town),
and Monocacy Manor in 1724 (10,000 acres).

During the 17th and 18th centuries, several American Indian tribes
periodically inhabited the region. The Seneca Indians called the
Monocacy River Valley “Cheneoowquoque”. The Shawnees called
the river and adjacent land “Monnockkesey,” while early European
explorers called it“Quattaro,’ the derivation of this name remaining a
mystery. Eventually the name evolved to Monocacy. During the early
18th century, and for some time after, “Monocacy” not only referred
to the river but to the surrounding valley and a local village.

In 1702, a Swiss explorer, Franz Louis Michel, visited the Monocacy
River Valley while searching for silver. Five years later, Michel drew
a map that clearly depicted the Potomac River, the River Quattaro
(Monocacy) and Sugarloaf Mountain. During his 1707 exploration,
Michel traveled through the southeastern part of the Monocacy
watershed, and then may have traveled up the western side of the
Monocacy to Hunting Creek (9).

Michel’s interest in further exploration of the region was financed by
Baron Christoph von Graffenried, who, after unsuccessfully settling
in the colony of North Carolina, moved north to resettle in what is
now southern Frederick County. After climbing Sugarloaf Mountain,
Graffenried recorded, “I believe there is hardly any place in the world
more beautiful and better situated than this of the Potomac and
Canavest.” (‘Canavest’ being an area west of the Monocacy River).

Traders typically followed explorers, and Chartier, a French trader,
established himself near the mouth of the Monocacy. The natural
environment, as seen by the Indians, quickly changed as the pace
of colonial settlement escalated. Distinct settlement patterns
developed in the northern and southern parts of the Monocacy
River basin. Early English land patents consisted of large holdings in
the south. As Germans migrated from Pennsylvania down through
what is now Carroll and Frederick Counties, smaller farms became
the more predominant rural feature in the north.

River Crossings

Unlike other streams and rivers, the Monocacy River, which flows in a
generally southerly direction through the heart of Frederick County,
was not itself a route of travel. Instead, it was a river to be crossed.
This in turn led to the practice of referring to all roads leading toward
the Monocacy or its general region as the “Monocacy Road.” There
was, in other words, no one “Monocacy Road.” (9)

Because the Monocacy River had to be crossed, the general direction
of paths and the roads which succeeded them were often by where
the Monocacy could be forded. The first mention of one of these
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fords in the early records’in a 1725 Act of the Maryland Assembly describing
the backwoods as lying “northwestward of Monocacy River from the mouth
thereof, up the same River to the fording place where the Conestoga Path
crosses the same, near one Albine’s Plantation, and then to the northwestward
of the said Conestoga Path until it meets the Susquehanna River. (9) The
fording place to which this referred was near the mouth of Linganore Creek
and is known today as Hughes Ford.

In addition to the Hughes Ford crossing, five other important fords across the
Monocacy were mentioned in early records:

1. At the mouth of the River where it joins the Potomac

2. Middle Ford where today’s Rt. 28 crosses the River in southern Frederick
County

3. At His Lordship’s Manor, now marked by Biggs Ford Road, west of
Walkersville

4. Ogle’s Ford—today’s Stull's Ford west of Legore Bridge
5. Ogle’s Wagon Ford Road, which is today’s Mumma Ford

More settlers continued to arrive in this region, and by 1748, Frederick County
was formed from Prince George’s County, and Fredericktown was designated as
the county seat. The western portion of present day Carroll County continued
to be part of Frederick County during this period.

Originally, the Carroll County land area was located in what was then Baltimore
and Prince George’s Counties. The northern part of Carroll County was rapidly
settled. In-migration around the upper reaches of the Monocacy watershed
included the Germans and Scottish-Irish from the north and the English, who
came from other parts of Maryland and Frederick. James Carroll received
a sizable land patent in the New Windsor area in 1727. Other notable land
patents included Taneytown, the first town, and the town of Westminster,
formerly known as Winchester. Quakers settled in the Union Bridge area in
what was once known as Pipe Creek Settlement. The Union Bridge Quakers
were active in the movement to abolish slavery, and in 1826, an anti-slavery
society was formed at the Pipe Creek Meeting House.

By the early 19th century, growth in the area that was to become Carroll
County justified its separation from Baltimore and Frederick Counties.
Numerous petitions were made to create a new county seat, but they were
unsuccessful. An increase in population, long trips to other government
seats, and under-representation in the General Assembly finally provided
the political momentum for Carroll County to be established in 1837. The bill
stated that the boundaries for the new county”... are contained within the
bounds and limits following... beginning at the Pennsylvania line, where Rock
Creek crosses said line, thence with the course of said creek until it mergers in
the Monocacy River... to the point where Double Pipe Creek empties into the
Monocacy...”(10)
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The Civil War/Monocacy National Battlefield Park

The start of the Civil War saw the citizens of Fredrick and Carroll Counties divided on the issue of
secession from the Union and the question of slavery and the rights of free blacks. Despite the local
formation of Union companies, the federal government exerted pressure to ensure that Maryland
did not secede from the Union.

During the war, both counties experienced numerous confrontations between Union and
Confederate troops. Monocacy National Battlefield (originally Monocacy National Military Park) was
created by Congress on June 21, 1934 to commemorate the Battle of Monocacy fought on July
9, 1864. Here, a small Union army successfully delayed a larger Confederate force advancina on
Washington, D.C. This delay provided Union General Ulysses S. Grant sufficient time to reinforce
defenses at the nation’s capital and prevent its capture. Because of this, Monocacy came to be
known as the “Battle that Saved Washington, D.C" The park comprises 1,647 acres where visitors
can experience a historic landscape, structures, and transportation routes that have changed little
since the battle. As a result, it offers many opportunities for understanding the Civil War within the
broader context of American history and the evolution of settlement in the region. Since opening
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to the publicin 1991, the National Park Service (NPS) has acquired all the component properties that
make up the battlefield’s historic landscape, concluding with the purchase of the Thomas Farm in
2001. Much of the remaining land within the boundary that is not owned by the NPS is preserved
through easements.

The Battle

In July of 1864, the Monocacy River played a critical role in the protection of Washington D.C. As
Confederate General Jubal Early’s army of roughly 15,000 men advanced down the Shenandoah
Valley towards Harpers Ferry, and the lightly defended Union capital, Union General Lew Wallace
and his force of roughly 6,600 men established a defense along the river at Monocacy Junction.
Utilizing the terrain, Wallace positioned his troops on the high ground near the covered Georgetown
Pike bridge (present-day Maryland Route 355) and the Baltimore and Ohio railroad bridge (present-
day CSX railroad).

On the morning of July 9, Confederate forces moving toward the Junction quickly realized that the
two bridges spanning the river could not be taken without severe losses. Since the river provided a
natural barrier that prevented large numbers of troops from crossing near the Junction, Confederate
cavalry eventually had to find a crossing at the Worthington Ford more than a mile downstream.
After driving off Union cavalry guarding the ford, Confederate cavalry, infantry, and artillery slowly
waded across the river and organized on the Worthington Farm.

A series of attacks were launched from the Worthington Farm throughout the day, with the final
attack coming at around 3:00pm. After being aided by an artillery bombardment from across the
river to the north, Confederate troops were able to break the Union lines and force them to retreat
from the battlefield around 5:00pm. Although victorious, the Confederate army was forced to camp
on the battlefield that night, significantly delaying their planned attack on the capital. As a result,
the Confederates were unable to reach Washington, D.C. before Union reinforcement arrived from
Petersburg, VA.

Natural Resources

Although established to commemorate an important historic event, the battlefield is made up of
significant natural resources as well. These resources are an integral part of the cultural landscape
that allows visitors to connect with the history of the battlefield.

Geology - The battlefield’s geology consists primarily of limestone, shale, sandstone, blue, purple,
and green phyllite, slate, and quartz. Alluvium surface deposits are contained mainly in the river
valley, and consist of clay, silt, sand, gravel, and cobbles. The river’s floodplain through the battlefield
is primarily broad and prone to extensive flooding during large precipitation events or episodes of
rapid snow melt. In some areas of the floodplain, alluvial deposits can be as much as 20 feet thick.

Water Resources - The battlefield lies within several watersheds, including the Lower Monocacy
River and Potomac River drainage basins, and the Chesapeake Bay watershed. Over two miles of
the Monocacy River, which bisects the park from northeast to southwest, and over three miles of its
tributaries flow through the battlefield. The largest of the tributaries is Bush Creek, which empties
into the Monocacy near the Gambrill Mill. According to the U.S. Fish and Wildlife Service's National
Wetlands Inventory (NWI) database, there are approximately 113 acres of wetland area within the
boundary of the battlefield, mostly classified as forested wetlands along the river and its tributaries.

Vegetation - The battlefield’s vegetation composition and the mix of forested areas, open meadows,
and agricultural fields are characteristic of the regions’rural, agricultural landscape. Approximately 33
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percent of the park is forested, while more than 60 percent is either open meadow or in agricultural
production. This matrix of different land uses and vegetation types provides numerous, diverse
habitat types for a wide variety of plant and animal species. Several surveys have been conducted
on the park’s vegetation, including specific research for rare plant species and a baseline plant
inventory which found 438 species of plants, more than 100 of which were non-native. The park has
more than 500 documented plant species, and several have been designated as State-listed rare,
threatened, or endangered by the Maryland Department of Natural Resources Wildlife and Heritage
Service. Large wooded areas of the park contain species typical in the Eastern deciduous forest
such as oaks (Quercus), hickories (Carya), maples (Acer), American beech (Fagus grandifolia), tulip
poplar (Liriodendron tulipifera), and American sycamore (Platanus occidentalis). The battlefield also
has several large diameter trees that may have existed around the time of the battle. These possible
“witness” trees require special management and care due to their advanced age and importance in
the historical context.

Wildlife - The diverse mix of vegetation, land use, and habitat types provides conditions suited
to hosting a wide range of wildlife. The battlefield’s proximity to suburban and developed areas
of Frederick County, namely Urbana and the City of Frederick, make it an even more attractive
sanctuary for native species. There are more than 20 species of mammals, over 100 species of birds,
18 species of reptiles and amphibians, and approximately 40 species of fish documented in the
battlefield. While not all of these species are classified as breeding within the park, they all utilize
park resources as habitat and forage. Of these species, several have been designated as State-listed
rare, threatened, or endangered by the Maryland Department of Natural Resources Wildlife and
Heritage Service or are listed as Partners in Flight Watch List or Stewardship Species.

Ul |

THE BIRTHPLACE OF
FRANCIS SCOTT KEY
THE AUTHOR OF OUR
NATIONAL ANTHEM
| “THE STAR-SPANGLED BANNER

left and center:
Terra Rubra; right::
The battlefield contains many historic and prehistoric cultural resources which reflect the broad WMOc::Zizagxrlllg't?;i:i
regional settlement trends. It contains numerous archaeological sites, historic structures, and Battlefield
cultural landscapes as well as a collection of museum objects and artifacts related to the site. The
battlefield was listed on the National Register of Historic Places and designated a National Historic
Landmark in 1973, and two of its resources are individually listed on the National Register as well -

the Gambrill House (1985) and the Best Farm Slave Village (2008).

Cultural Resources

Archaeological Sites - Known prehistoric and historic archaeological sites at the battlefield are
located on the Baker, Best, Thomas, and Worthington Farms as well as on the Gambrill tract. Eleven
prehistoric sites date from the Early Archaic to the Late Woodland periods including both short-term
base camps and lithic scatters. Nine historic archaeological sites have been identified, including the
battlefield itself, two short-term Civil War encampments, a slave village associated with L'Hermitage,
the Best Farm historic complex, the Middle Ford Ferry Tavern site, the Thomas Farm historic complex,
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Railroad crossing over
the Monocacy River,
0.5 miles north of the
Potomac River
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the Thomas Farm Blacksmith Shop, and the Worthington Farm historic complex.

Historic Structures - Fifty-two historic structures are located on the battlefield. The structures include
those that existed during the battle as well as those that are not battle related but contribute to
the significance of the cultural landscape. Structures range from eighteenth- and nineteenth-
century houses and dependencies to twentieth century buildings related to the area’s agricultural
development.

Cultural Landscapes - A cultural landscape is an area with significant cultural and natural resources,
associated with historic events or people, which helps us understand the evolution of human use of
the site. The battlefield preserves a large historic landscape that is made up of several component
landscapes, including the Hermitage (Best Farm), Araby (comprising the Gambrill Tract, Lewis Farm,
and Thomas Farm), Clifton (Worthington Farm), and the Baker Farm. The battlefield’s landscape still
retains a high level of its historic character and integrity, even though it is increasingly pressured by
outside development.

Monocacy Aqueduct Sugarloaf Mountain

Industrial-Urban Dominance (1870-1945)

By the 1870', the Industrial Revolution, which had been spreading throughout the nation since
the first decades of the 19th century, had reached its peak. Advances in science and invention, the
increase in population, and the consequent spread of improved communication by road, rail, and
water, as well as by electricity, came together after the end of the Civil War. Just prior to the Civil
War, the use of lime to fertilize agricultural fields was poised to expand throughout the County.
Stone lime kilns on some farms had been in use since the early 19th century, but they were often
single stacks and of small size. The commercial production of lime led to larger stone stacks and
ranks of several kilns in a single structure backed against a slope. These are primarily found in the
center of the County along the limestone deposits running along the Monocacy River Valley and
in the Piedmont Uplands to the east. Manassas J. Grove built kilns for processing lime near Lime
Kiln in about 1858 for his own use and, by 1875, had founded the M. J. Grove Lime Company. In the
vicinity of Woodsboro, John Le Gore established the Le Gore Lime Company in 1861, followed in
1875 by S. W. Barrick & Sons on an adjoining tract. Individual farmers still raised their own smaller
kilns and even sold lime to their neighbors in the period about 1870 to 1900, but the commercial
lime producers soon became the principal sources of agricultural lime.
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Entering the 20th Century

After the Civil War, both Frederick and Carroll Counties recovered fairly quickly. This was partially
because Maryland did not experience the more severe reconstruction efforts that were enacted
elsewhere in the south.

Commerce and industry continued to grow during the late 19th and 20th centuries, but both were
primarily dependent on the farming community. World War Il helped to spur continued industrial
development, and by the 1950’s both counties were experiencing rapid growth and economic
diversification. With the presence of the Federal government as a reliable economic engine, growth
in the region has continued at a steady pace during the past four decades.

The remains of houses, a glassworks, lime kilns, grain mills and an ore pit are small indicators of
many more sites from the period of colonial settlement that remain undiscovered. Documented
sites along the Monocacy River, spanning the time period of the 18th, 19th, and 20th centuries, are
somewhat representative of farming and the early industries that thrived in the area.

Significant Historic and Archaeological Sites

Increasing growth can threaten historical and archaeological resources in Carroll and Frederick
Counties. Beginning in the 1960’s Frederick County surveyed over 3,300 historic sites. The inventory
was updated in the early 1970’s and future updates are planned. In Carroll County, historic sites
were surveyed during 1970 and 1971. Below are highlights of some archaeological and historic sites
located along the Monocacy.

- Archaeological Sites: Based on an archaeological survey of the Monocacy River, any area within
THE RIVER CORRIDOR 266-yardsoneithersideoftheriver has a high potential for archaeological
sites. Furnace Branch itself has six prehistoric sites. WHILE IDENTIFICATION AND EVALUATION
OF THESE SITES IS ENCOURAGED BEFORE ANY DEVELOPMENT, THE FINAL DECISION IS UP
TO THE INDIVIDUAL PROPERTY OWNER.

«  The Monocacy National Battlefield is protected and managed by the National Park Service. Itis a
significant historic, scenic and cultural resource adjacent to the Monocacy River. (See Monocacy
National Battlefield section above)

«  The 10,000-acre Sugarloaf Mountain Historic District has numerous significant historic and
archaeological sites. Early industrial activities included glass-making and lime and iron
production. The mountain itself was designated a Natural Landmark by the United States
Department of the Interior in 1969.

«  The Monocacy Aqueduct, constructed from 1829-1863, is on the National Register. It crosses
the Monocacy River and its considered to be one of the best examples of aqueduct engineering
along the entire length of the C & O Canal. The structure was extensively restored in the early
2000's.

+  The Baltimore and Ohio Railroad Viaduct (1870) was rebuilt in 1900; the viaduct is located about
one half mile upriver from the Monocacy Aqueduct.

« By the late 18th century, there were over 870 grist mills in the Monocacy Valley. Michael’s Mill
was built in 1739 and operated until the 1950’s. The mill is still standing. Another significant
mill site on the river corridor is Greenfield Mills which operated from the 1930’s to the turn of
the century. The Ceresville Flour Mill (south side MD 26) is an example of a prominent — and
visible — mill structure that may not survive this generation intact without efforts to stabilize
the building.
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Complementary Preservation Efforts

Heart of the Civil War Heritage Area

In July 2006, the Heart of the Civil War Heritage Area (HCWHA) was designated a Certified
Heritage Area under the Maryland Heritage Areas program - a combined tourism and economic
development agency created by the State Assembly in 1996. This Heritage Area includes parts of
Frederick, Washington, and Carroll Counties. Its focus is on the most dominant theme in tourism
in the west-central region of Maryland—the Civil War. The HCWHA includes three battlefields—
Monocacy, Antietam, and South Mountain—and lies directly along a heavily traveled tourist route
between Gettysburg, Pennsylvania, and Harper’s Ferry, West Virginia. In addition, numerous local
organizations and museums already highlight the Civil War in all its facets, such as the National
Museum of Civil War Medicine in Frederick. A partnership organization between the three Counties’
elected officials, local historical groups, and museums, and the tourism offices of the counties form
the local Advisory Committee. The program provides matching grants from dedicated state funds
to encourage research, provide visitor facilities and improvements, protect historic properties with
links to the Civil War theme through purchase or easement, and provide enhanced interpretation of
the multiple stories linking the Civil War experience. There is no regulatory side to this designation,
but more awareness of the need to protect fragile and irreplaceable assets of historical significance
and economic value in the participating Counties is one of the intended goals of the program.

Maryland National Road Scenic Byway

In the early 2000’s, the Old National Pike, which crosses the Monocacy River just east of the City of
Frederick, was included in a grass-roots effort to nominate a National Scenic Byway. The result was
the June 2002 designation of a six-state All-American Road, including the route in Maryland from
Baltimore to the western state line with West Virginia and the section in Frederick County along
MD 144, Old National Pike, and US 40 Alternate. This designation makes possible a grant program
for interpretive programs and materials and easement acquisition, but institutes no regulatory
responsibilities to any jurisdiction. A non-profit membership organization, the Maryland National
Road Association, spearheads activities and promotions along the Historic National Road.

The following recommendations for the River jurisdictions are a compendium from the following
sources:

+ 1990 Monocacy Scenic River Study & Management Plan
« 2007 Frederick County Historic Preservation Plan
« 2010 Frederick County Comprehensive Plan

4-1) Identify and recommend appropriate uses and protective measures for areas in the Monocacy
River corridor that include significant archaeological and cultural resources WHILE RESPECTING
THE RIGHTS OF INDIVIDUAL PROPERTY OWNERS.

4-2) Increase public awareness and education about local cultural history and its relationship to the
Monocacy River and its tributaries.

4-3) ENCOURAGE Make-foeused-efforts to preserve remaining mill sites and mill structures in the
Monocacy River corridor.

4-4) Historic and River viewshed analyses should be considered as part of ANY commercial-and
industrial-development WHILE CONTINUING TO RESPECT THE RIGHTS OF INDIVIDUAL
PROPERTY OWNERS.

4-15
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4-5)

4-6)

4-7)

4-8)

Continue to coordinate preservation planning with the Maryland Historical Trust, especially
for proposed development that may impact historic and archaeological sites. This includes
consideration to protect sites of archaeological and historic significance, and the encouragement
of land uses that may protect them.

Continue active engagement with the National Park Service and involvement with their plans
for the Monocacy National Battlefield. Coordination should address open space and recreational
opportunities, future protection of a national historic property, public access to the Monocacy
River, and how proposed development may benefit from proximity to important, archaeological
and historic resources, WHILE REMAINING COGNIZANT THAT ANY CONSTRUCTION OR
LOCATION OF FACILITIES ALONG THE MONOCACY RIVER, INCLUDING ACCESS POINTS
(AND ASSOCIATED PARKING AREAS), TRAILS AND PATHS COULD UNDERMINE IMPORTANT
ENVIRONMENTAL CONCERNS AND PROTECTIONS AS RECOMMENDED BY THE RIVER BOARD
TO PROTECT THE RIVER AND THE QUALITY OF THE WATER.

When a significant historic site in the River corridor becomes available for sale, the counties
should consider purchasing the site for the purposes of historic preservation and education or the
promotion of adaptive reuse.

Encourage future county and state sponsored studies to be conducted to locate and identify
historic and cultural resources that are within in stream corridors.
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A society grows great when old men

plant trees whose shade they shall never sit in.

Greek proverb




During the first one hundred years of settlement (1700-1800), intensive land development and
the consumption of other natural resources in the Monocacy watershed had altered the region’s
ecological character. Prior to European arrival, the Monocacy River Valley supported a rich and
diverse variety of forest vegetation, wetlands, and wildlife.

The limestone regions had substantial forests that included Yellow Poplar, Beech, Red Oak, and
Basswood. Silver Maple, Cottonwood, Sycamore, Ash, EIm, and Box Elder were abundant in flood
plain forests. In the mountainous western region of the river basin, pine-oak-hickory forests were
common, while the mountain hollows supported hemlock and mixed hardwoods (8). The American
chestnut, once common in the Monocacy River Valley, was later eliminated by blight, which further
contributed to change in forest cover. These woodlands, open grasslands, and wetlands supported
a diversity of wildlife, including large herbivores such as elk and bison.

By the late 18th century, the Monocacy watershed’s natural environment was indelibly altered.
Thousands of acres of forests had been cleared for agriculture and prime hardwoods were harvested
and processed into charcoal. These centuries of human-caused impact on forest, wetland, and other
types of habitat have forced the decline or disappearance of many plant and animal species in the
Monocacy Valley as well as the rest of the state.

Biodiversity in the Monocacy River Watershed

Over 1,200 native plants and animals in Maryland are identified by the Maryland Department of
Natural Resources (DNR) as endangered, threatened, rare, or ‘watch-list’ species. Habitat loss,
habitat degradation and fragmentation, and invasive species are widely considered to be among
the greatest threats to the survival of Maryland’s rare flora and fauna. However, some species are
also vulnerable to and threatened by various human activities, especially illegal collection, over-
exploitation, excessive harassment, excessive disturbance of their fragile habitats, and purposeful
destruction.

5-1



THE ECOLOGICAL ENVIRONMENT

Red Headed
Woodpecker

Grasshopper
Sparrow

5-2

In general, conservation of rare, THREATENED, OR ENDANGERED (RTE) PLANT AND ANIMAL
species is most effective when their habitats are protected. To facilitate habitat conservation, the
locations of rare RTE species were analyzed and processed using standardized methods by DNR
into habitat conservation boundaries called Ecologically Significant Areas (ESA’s). ESA’S ARE AREAS
DELINEATED BY DNR TO IDENTIFY WHERE RTE SPECIES AND HABITATS MAY BE PRESENT.
ESAS ARE ONLY A GENERALIZED INDICATION OF WHERE SIGNIFICANT PLANT AND ANIMAL
HABITATS MAY BE LOCATED AND ARE NOT USED IN ANY TYPE OF REGULATORY MEANS EITHER

BY THE COUNTIES OR THE STATE. %&Eﬁﬁﬁ-ﬁmﬂﬁhﬂwﬁeredﬁ}bﬁaﬁﬁafﬁhﬁﬁeﬁed-

3 activ W —~Maryland DNR,
when requested by local government agencies or landowners, will review development proposals
and offer recommendations for mitigation if projects may impact habitat and areas within the ESAs.

ESAs are area delineated by the Maryland DNR to identify where rare, threatened, or engaged plant
and animal species and habitats may be present. ESA are only a generalized indication of where
significant plant and animal habitat may be located and are not used in any type of regulatory
means either by the Counties or the State. The River Board recommends that ESAs never be used as
a regulatory tool.

The Wildlife and Heritage Service of the Maryland Department of Natural Resources (DNR-WHP)
produces maps and other products that integrate its vast data and prioritizes Maryland's vanishing
natural landscape to highlight those areas that are important to conserve the full complement of
species and natural communities currently found within the State.

The Biodiversity Conservation Network (BioNet) is a digital map that prioritizes areas for terrestrial
and freshwater biodiversity conservation. It was developed by DNR to use for proactive land
conservation activities, such as targeting for acquisitions and easements, location appropriate areas
for project mitigation or habitat restoration, and planning for areas that require management to
sustain dwindling species and habitats. In addition to focusing on vanishing species and habitats,
and on high quality common habitats, the criteria used in BioNet also were designed to incorporate
the large landscape required for migratory animals, population dispersal, and habitat shifts results
from climate change.

In summary, BioNet includes and prioritizes:

« Only known occurrences of species and « Animal assemblages (e.g., forest interior

habitats species)
+  Globally rare species and habitats +  Hotspots for rare species and habitats
«  Animals of Greatest Conservation Need + Intact watersheds

«  Watch List plants and indicators of high «  Wildlife and concentration areas
quality habitats

These areas are prioritized into a five-tiered system, as shown on BioNet map of the Monocacy River
Watershed:

Tier 1:  Critically Significant for Biodiversity Conservation
Tier 2:  Extremely Significant for Biodiversity Conservation
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Tier 3: Highly Significant for Biodiversity Conservation
Tier 4:  Moderately Significant for Biodiversity Conservation
Tier 5:  Significant for Biodiversity Conservation

According to the DNR-WHP, this five-tiered system was designed to capture and support the full
array of biological diversity within Maryland, not just those places that are one of a kind, but also the
places that are needed to maintain viable populations of more common species, and to maintain
the larger fabric of our natural landscape.

The Monocacy River corridor is biologically rich and diverse, as indicated by the substantial presence
of Ecologically Significant Areas—biological ‘hot spots’that contain rare, threatened, or endangered
species of plants and animals and their associated habitats. These lands are critical and vital to our
region’s biodiversity

Monocacy Grasslands Important Bird Area (IBA)

IBAs are sites that support significant populations of birds considered vulnerable to decline and
extinction. Sites are identified based on rigorous scientific criteria that focus on three categories of
vulnerable birds.

1) At-risk species of conservation priority.
2) Species assemblages that specialize in a particular habitat type.
3) Birds that occur in exceptional concentrations.

The IBA program began in the 1980s and seeks to achieve conservative goals through partnerships
with conservation planners, landowners, and managers of public lands. IBAs are identified by an IBA
Technical Review Committee, which reviews all nominated sites against scientific criteria based on
analysis of bird populations and their habitats.

The Monocacy Grasslands was identified as an IBA in 2009 based on surveys of large populations
of three at-risk bird species, Red-headed Woodpecker, Grasshopper Sparrow, and Dickcissel, as well
as habitat supporting a highly diverse assemblage of grassland birds. This extensive IBA includes
grasslands between U.S. Route 15 in Frederick County and MD Route 97 in Carroll County. More
specific information on IBAs may be found at https://www.audubon.org/important-bird-areas.

Riparian Forests

The Monocacy River’s riparian environment includes forested floodplains and wetlands, vernal
pools, forested slopes, non-floodplain forestlands, as well as cleared and cultivated agricultural
fields. All have value, but a forested riparian landscape provides far superior environmental benefits
or ecosystem services than a non-forested riparian landscape.

- Dense rows of trees growing in portions of the Monocacy’s floodplain and riparian areas—
sycamores, alder, red maple, oaks, etc.—provide nesting sites for bald eagles, blue heron
rookeries, and many other birds, animals, and waterfowl. The Monocacy’s floodplain and
riparian areas that lack woody vegetation reduce wildlife habitat, water quality benefits, and
overall River corridor resiliency.

- Forested riparian areas and wetland areas are valuable for keeping soil intact during flooding
events. Tree roots tightly hold and bind soil and control scour erosion, compared to plowed
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fields that lack woody structure. Rain falling on trees is intercepted and slowed by leaves, limbs,
and branches, is utilized by tree roots, and infiltrated into the ground. To maintain maximum
effectiveness, buffer integrity should be protected against soil compaction, loss of vegetation,
and stream incision (Mayer 2006).

«  The duff layer—fallen and decomposing leaves, twigs, bark, seeds, nuts, logs--- in a forested
riparian landscape sequesters sediment from overland flow and during flood events, preventing
sediment from entering or reentering the river.

- Tree canopies provide shade which cools the surrounding area and is critical in moderating
water temperatures, particularly in small streams.

« Ariparian forest or floodplain forest is superior in its retention, detention, and interception of
water from storm events and flooding, compared to agricultural fields or pasture that lack forest
cover along waterways. Riparian and floodplain forests absorb energy from flood waters and
help prevent otherwise higher downstream water levels during storm events and flooding,
acting as natural flood protection for structures and people. Forests purify the very air we
breathe.

«  Riparian forests help to buffer and protect waterways by enabling bacterial transformation of
the nutrient nitrogen (which in high amounts can pollute waterways) to harmless gas before it

enters surface waters through overland flow (runoff), subsurface flow, or shallow groundwater
flow. Cultivated fields or pasture lands adjacent to streams and rivers without vegetative buffers
or stream fencing can also contribute soil-bound phosphorus directly to waterways through
overland flow—runoff. These roles are critical for reducing loads to the rivers and meeting the
federal mandated TMDLs.

In the past 25 years, increased deer populations and invasive species have intensified and have
profound impacts on the Monocacy River Corridor and the entire watershed. Increased deer
densities result in more grazing and consumption of most young tree seedlings—saplings—which
severely reduces natural forest regrowth, regeneration, and succession

Today, woody invasive plants, such as Ailanthus (‘Tree of Heaven'’), Bradford Pear, Norway Maple,
Autumn and Russian olive, Bush Honeysuckle, Japanese Barberry, Multifora Rose, Japanese
Bittersweet, Garlic Mustard, and Oriental Stiltgrass have seen significant spread through the entire
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Notice how the forest cover along the west side of the River has increased in this area in southern Frederick County, providing

The natural landscape in the Legore Bridge area of Frederick County looks nearly identical today as it did in 1952 as shown on this
historical USDA soil map.
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watershed. These invasives can quickly overtake an area, significantly affect
the food web, and displace native vegetation. Non-native invasive plants and
trees prevent natural forest regeneration and ecological succession In many
cases, they negatively alter soil chemistry and nutrient cycling, as well as
reduce wildlife habitat since they do not provide the high quality food and
cover that native vegetation provides. Once invasive communities become
established, they tend to remain in place unless control measures are initiated.

Riparian Forest Buffer Research

Simpson and Weammert (2009) define a riparian forest buffer as “an area of
trees, usually accompanied by shrubs and other vegetation, that is adjacent
to a body of water which is managed to maintain the integrity of streams and
shoreline, to reduce the impacts of upland sources of pollution by trapping
filtering, and converting sediments, nutrients, and other chemicals, to supply
food, cover, and thermal protection to fish and other wildlife.”

Riparian, or streamside, areas are important and sensitive components of
the landscape because they are the transition area between the terrestrial
(uplands) and the aquatic environment. Riparian forests provide a critical

CHANNEL
RIPARIAN RIPARIAN
BUFFER BUFFER

Various examples of
riparian buffers

. . . . ww.mychamplain.net
ecological environment where biological processes can flourish’and provide

nesting, movement, and shelter habitat for mammals, birds, amphibians, and
reptiles. They also provide an essential mechanism for the improvement of
water quality. Surface runoff, shallow groundwater flows, and subsurface flows
interact and pass through unique soil and vegetation types to provide uptake
and transformation of nutrients. This process has been extensively researched
and documented along with the ecological benefits to temperature control,
bank stability, erosion control, and leaf and limb litter for habitat and food.

Recommended riparian buffer widths in the scientific literature vary greatly
depending on the resource being protected (e.g., forestlands, habitat) or
environmental function being addressed (e.g., flood attenuation, nutrient
cycling). Landscape features such as slope, soil type, vegetation mix, and
impervious surfaces can impact the effectiveness of riparian buffers.
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Most research supports effective buffer width for water quality in the 50-150 foot (15- 45 m) range
(Belt, 2014). Areas with steep topographical gradients in a forested condition adjacent to the
Monocacy River may require enhanced buffer management. A high potential exists for direct water
quality impacts to the Monocacy River, caused by sedimentation, if wooded slopes adjacent to the
River are cleared and converted to other uses.

Hawes and Smith (2005) summarized effective buffer widths from their review of 4 riparian buffer
studies:

2o Fffective Widthof Buffer(infeey = = 00 .
Author Aquatic | Terrestrial | Stream Litter/Debris | Nutrient Sediment | Bank _ | Pesticide

' Wildlife Wildlife Temperature |input Retention | Control Stabilization | Retention
Wenger 1999 220-574 ft. 33-98 1t 50 ft. 50-100 ft. 82328 1t — > 49 fi.
Army Corps 98 ft. 30-656ft. | 33-661 66-102 ft. 52— 1641t 33— 148 ft. 49 -G8 fi. 49 -328 fi.
1991
Fisher and > 08 ft. 98-1,640 ft. - 10-33 ft. 16.4-98 fi. 30-200 ft. 30 -66 ft. =
Fischenich 2000
Broadmeadow | 33 -164 ft. — 49 - 230 ft. 82-328 fi. 16.4-98 ft. 49-213 fi. - -
and Nisbet 2004

The nutrient uptake in forested areas is recognized by the Maryland Department of Environment in
their documentation related to nutrient pollutant loads.

http://www.mde.state.md.us/programs/Water/StormwaterManagementProgram/Documents/
NPDES%20MS4%20Guidance%20Auqust%2018%202014.pdf)

The conversion of urban impervious area to forest has been estimated to reduce nitrogen,
phosphorus, and sediment pollution by 71%, 94%, and 93% respectively. MDE estimates that one
acre of urban impervious area contributes 10.85 pounds of nitrogen to local waterways per year.
That is compared to one acre of forest, which contributes 3.16 pounds of nitrogen per year.

While water quality protection is one objective of riparian buffers, there are additional environmental
benefits derived from buffers greater than 150 feet.

The minimum recommended width of riparian buffer strips from most studies of avian populations
is 100 meters (300 feet) (Fisher 2001). Other studies addressing ecological concerns associated with
riparian buffer strips also tend to provide recommendations for buffer strips far in excess of what is
typically recommended for water quality (Fisher 2001). Forested areas as wide as 600 feet have been
recommended where there are heron rookeries, bald eagles, or cavity-nesting birds (USDA Natural
Resources Conservation Service 1996c¢).

Perhaps the best known reason for protection of streamside areas is their importance for wildlife
and wildlife habitat (Ellis 2008). Drawing from conclusions of 6 scientific studies on wildlife, wildlife
habitat, and stream vegetated buffers, Ellis (2008) reports that to protect wildlife and habitat, 300
foot stream buffers be maintained. The conclusions and recommendations by these 6 authors listed
in Ellis (2008) are shown below:

A summary of 83 studies conducted on the size of riparian vegetated buffers needed to protect
wildlife and wildlife habitat from Ellis (2008) are included in the Appendix of this Plan.

While there is benefit to creating new riparian buffers and these endeavors are certainly encouraged,
itisthought that using ordinances to protect existing buffers will likely be cheaper than creating new
buffers or restoring degraded ones (Mayer et. al., 2005). For maximum and long-term effectiveness,
buffer integrity should be protected against: a) soil compaction from vehicles, livestock, and

5-9



THE ECOLOGICAL ENVIRONMENT

Ellis and Richards 2008 | “While narrow buffers offer habitat benefits to many species, most wildlife—especially birds and
larger mammals—depend upon riparian areas that are a minimumn of 3o0 feet wide!

Fischer 2000 “If avian habitat is a management objective, managers should consider managing for riparian
zones that are at least 100 m [328 feet] wide.”

Fischer et al 2000 “Recommended widths for ecological concerns in buffer strips typically are much wider than
those recommended for water quality concerns, often exceeding 100 m [328 feet] in width. These
recommendations usually apply to either side of the channel in larger river systems and to total
width along smaller streams where the canopy is continuous across the channel.'

“Management for long, continuous buffer strips rather than fragments of greater width should
also be an important consideration.”

Knutson and Naef 1097 | The mean width of all wildlife studies reviewed indicate that 88 meters (287 feet) is required to
protect wildlife habitat.

Schwab 2002 “*Our research shows the average minimum distance between [bat] roost sites and perennial
water to be 9o meters [295 feet]. ‘

Wenger 1999 "“While narrow buffers offer considerable habitat benefits to many species, protecting diverse ter-
restrial riparian wildlife communities requires some buffers of at least 100 m (~300 ft).”

“IHlowever, 300 ft wide buffers are not practical on all streams in most areas. Therefore, minimum
riparian buffer width should be based on water quality and aquatic habitat functions.. .. In addi-
tion, at least a few wide (300-1000 ft/~90-300 m) riparian corridors and large blocks of upland
forest should be identified and targeted for preservation.

Monocacy Natural Resource
Management Area

impervious surfaces (e.g., pavement) that might inhibit infiltration or disrupt
water flow patterns (Dillaha et al. 1989; NRC 2002), b) excessive leaf litter
removal or alteration of the natural plant community, and c) urbanization and
other practices that might disconnect the stream channel from the floodplain
and thereby reduce the spatial and temporal extent of soil saturation (Paul and
Meyer 2001, Groffman et al., 2003, Groffman et al. 2005).

Most local buffer criteria are composed of a single requirement that the buffer
be a fixed and uniform width from the stream channel. Others are variable
taking into consideration bank slopes and the presence of wetland features.
Urban stream buffers range from 20 to 200 feet in width on each side of the
stream according to a national survey of 36 local buffer programs, with a
median of 100 feet (Heraty, 1993). Most jurisdictions arrived at their buffer
width requirement by borrowing other state and local criteria, local experience,
Sugarloaf Mountain and, finally, through political compromise during the buffer adoption process.
W Most communities require that the buffer fully incorporate all lands within

the 100-year floodplain, and others may extend the buffer to pick up adjacent
wetlands, steep slopes or critical habitat areas (Excerpts from Article no. 39
in The Practice of Watershed Protection, Scheuler, T.R. and H.K. Holland, Eds.
2000. Center for Watershed Protection, Ellicott City, MD).

Reforestation of critical gaps in the Monocacy River’s riparian environment to
a-minimum-of-156-feet-along both sides of the Monocacy River will enhance
its scenic qualities, support wildlife habitat, and improve overall ecological
function, and is a preferable future condition for the Scenic Monocacy River.
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Forest Conservation

Recognizing the importance of trees and forests to Maryland's
waters, landscape and residents, the Maryland Legislature
enacted the Forest Conservation Act of 1991 (FCA) to
help protect and enhance forest resources in Maryland.
Acknowledging that land development and conversions have
impacted Maryland'’s forestlands and wildlife habitat, the
FCA applies to all counties in Maryland with less than 200,000
acres of forest; Garrett and Allegany Counties are exempt
from the FCA.

Generally, land development projects that are equal to or
greater than 40,000 square feet (0.92 acres) are subject
to the FCA. In order to fairly distribute forest stewardship
responsibilities, the FCA encompasses two ‘quantitative
goals! The first is to replace a certain amount of forest that
is removed as part of the development process, called
Reforestation or Conservation. The other goal is Afforestation,
which requires applicants to plant forest in accordance with
the ‘afforestation threshold, which is 20% of the development
site. This means that if the amount of forest on a site is less
than 20%, the applicant is required to plant up to 20% of the
development site in forest.

The FCA prioritizes the types of environments to be preserved
and planted. Essentially, the highest priority sites are those
that are hydrologically sensitive. These include: streams,
rivers, wetlands, springs, etc. The reason that hydrologically
sensitive areas are specified as priority sites is that forest
cover in these areas help to absorb excess nutrients before
they enter aquatic systems, and forest cover stabilizes soil in
sensitive areas, thereby reducing erosion and sedimentation
of our waterways. Other areas of priority for forest retention
or planting are: habitats of rare, threatened, or endangered
species; areas which connect large blocks of forested tracts
(‘hubs’) that facilitate wildlife movement; areas containing
specimen tree species; forest areas that are parts of historic

landscapes, or forests that buffer incompatible land uses.
== — As of July 2015, a total 6,892
it acres of forestland has been
permanently protected through

FOREST the FCA in Frederick County (this
RETAERDI{:EON figure includes land outside of

the Monocacy River Watershed).
In Carroll County, 1,199 acres
of forestland has been protected
through the FCA within the
Monocacy River Watershed.

Trees For Your Future
e
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Local Efforts

Since the late 1980's renewed efforts have been made
in the Monocacy River Watershed, through federal and
state Chesapeake Bay Watershed programs, to enhance
water quality and stream health by planting trees and
shrubs adjacent to waterways, creating permanent forest
conservation easements, implementing enhanced Best
Management Practices (BMPs) on agricultural lands,
creating networks of like-minded conservation groups,
and educating the public on the benefits of forestlands
on clean water, meeting mandated load reductions, and a
healthy Chesapeake Bay.

Through these programs, Monocacy River Watershed
Foresters from the Maryland Department of Natural
Resources also targeted the 1,800-acre Monocacy Natural
Resource Management Area (MNRMA) for restoration, tree
planting, and research. The MNRMA is a publicly-owned
natural area adjacent to the Monocacy River and Sugarloaf
Mountain in southern Frederick County and contains
vast forestlands, fields, and agricultural uses, providing
abundant wildlife habitat and ecosystem preservation.

DNR Foresters at work in the MNRMA.
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Nearly 300 acres of forest plantings and warm-season grass meadows have been established at
MNRMA by the State of Maryland. A comprehensive stewardship plan has been developed for the
property that addresses development of old growth forests, some rotational timber harvesting,
invasive plant control, and Agroforestry initiatives (the intentional blending of trees and shrubs into
crop and livestock systems).

Other research and demonstration activities developed at MNRMA include:

«  Buffer demonstration areas

- Cattle fencing plots

- Tree growth field investigations

+  Mice and vole control studies

« Tree shelter, deer fencing experiments

Forest Legacy

The US Congress created the Forest Legacy Program in 1978, which allows public acquisition of
forest lands and compensation to landowners for “protecting, managing, and enhancing the
productivity of timber, fish, and wildlife habitat, water quality, wetlands, recreational resources,
and aesthetic values of forest lands...and investing in practices to maintain, protect, and enhance
forest resources...” (16 US Code § S2103a). The Maryland Forest Service within the Department of
Natural Resources (MD-DNR) is the agency designated to implement the Forest Legacy Program in
Maryland (11).

The MD-DNR conducted a Forest Legacy Assessment of Need in 1995, with an update completed
in 2007 that focused on the incorporation of socioeconomic factors such as recreational forest
values, location of productive timber stands, and indicators for forest area vulnerability. The 2007
Assessment defined strategic forests as key blocks of forest providing the optimal mix of ecological
and socioeconomic values necessary to support natural resource-based industries and to maximize
ecological benefits (11). These efforts by the State utilized Maryland’s 2000 Green Infrastructure
Assessment, a comprehensive inventory of ecologically significant lands in the State.

Although only a portion of the Monocacy River Watershed was included in the State’s Forest
Legacy Assessment, it is important to note that the 2007 Assessment includes those portions of
the Monocacy River Watershed containing all the River's headwater streams that originate on
the eastern slopes of the Catoctin Mountain range, north of the City of Frederick. These forested
headwater streams within the Catoctin Mountains support native brook trout, which require cool
water temperatures that forests provide.

Since that time, Frederick County has created its own Green Infrastructure analysis to identify a local
network of significant environmental landscapes, which includes the forestlands present along the
Monocacy River corridor. Given the critical importance of the Monocacy Scenic River’s forestlands
for water quality protection, TMDL requirements, wildlife habitat, viewshed protection, and place-
making, additional focus on the forest resources in the River corridor is needed.
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A Ribbon of Green

The Monocacy River and its riparian forests can be viewed as a unified, cohesive,
inseparable whole, a“functional unit” as used to describe an ecosystem. The
Monocacy River is part of our ‘Green Infrastructure’ The concept of Green
Infrastructure (Gl), as defined by the Conservation Fund, is “an interconnected
network of natural areas and other open spaces that conserves natural
ecosystem values and functions, sustains clean air and water, and provides
a wide array of benefits to people and wildlife” Green Infrastructure is an
ecological framework for social, environmental, and economic health—our
natural life support system—that many people take for granted (12).

From Green Infrastructure by McMahon &
Benedict, 2006

Hub

Green Infrastructure is a network of ‘hubs’ (large, unfragmented forested areas)
and connections (linking the hubs) that allows animals, seeds, and pollen to
move and migrate from one area to another. They also protect the health of
river and streams by maintaining adjacent vegetation to trap nutrients and
sediment.

Large portions of the Monocacy River’s forestlands are included as Gl hubs
in the County, where significant forestlands and wetlands areas are adjacent
to the River as shown on the accompanying maps. The River and its forests
can be viewed as a linear natural resource throughout the County, providing
longitudinal connectivity of habitats, species, and natural communities
between up-River and down-River areas.

Both Frederick County and the State of Maryland have performed Green
Infrastructure analyses to identify key forest hubs, their resources and
functions, as well as the corridors for connecting hubs. The hubs and corridors
identified by the State were expanded using Frederick County-specific forest
data, wetland studies, geo-spatial analysis, and other established County
priorities and goals. Gaps in the local Green Infrastructure network were
evaluated through a landscape-ecology restoration opportunity matrix, which
examined, for example, portions of the Monocacy River Corridor with hydric
soils or floodplain that lack forest cover, and agricultural fields surrounded by
forest.

Ecosystem Services

When land that contains forests and wetlands is developed into human-
centered uses, there are costs incurred that are typically not accounted for
in the marketplace; they are hidden costs to society. These services, such as
cleansing the air, capturing nutrients and sediments, and filtering water, are
fundamental needs for humans and other species, but in the past, the lands
providing them have been so plentiful and resilient, that they have been
largely taken for granted. In the face of a tremendous rise in both population
and rate of land conversion, many people now realize that these natural or
ecosystem services must be afforded greater consideration. (13)

The Maryland Department of Natural Resources is currently creating an
“Ecosystem Service Valuation Framework” that will establish metrics for
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communities to use when considering land use planning decisions and development projects. The
Framework evaluates natural assets using valuation and economic analysis that put a monetary
value on the activities, functions, and opportunities that conserved lands offer, such as ground and
surface water filtration, water supply and flood protection, and recreational opportunities. Like a
return on investment, the Framework uses nature as a portfolio for what it provides—a “return on
environment”. US Government agencies that manage land must now take into account ecosystem
services when writing management plans or evaluating proposals for activities or development,
according to Elliott Campbell of the Maryland Department of Natural Resources.

Consider the billions of dollars spent each year to construct or maintain Maryland’s built (‘grey’)
infrastructure of roads, bridges, buildings, and utilities that we depend on for modern life. By
contrast, the amount of money we collectively spend as a society to preserve and protect our Green
Infrastructure—our natural life support system—is an order of magnitude less.

Fish and Wildlife

Stream valley corridors are important to fish and wildlife for several reasons. They provide vital
sources of food, and habitat for breeding and serve as migratory routes for some animals. As
development continues in the watershed, the Monocacy’s corridor and its stream valleys will play
an even more critical role in the survival of plants, animals, and maintenance of water quality.

Removal of forest cover in the watershed has disrupted the ecological balance between natural
habitat and living resources. Agriculture and development have changed the natural patterns of
plant succession. Farming practices with unfettered livestock access to waterways and streams that
lack sufficient vegetated buffers result in elevated water temperatures (harmful to fish and aquatic
organisms) and excessive sediment and nutrient inputs to stream systems, and eventually to the
Monocacy River. Compared to pre-European settlement, wildlife habitats now restricted to farmland,
isolated woodlots, streams, and certain protected public lands, limit the diversity and reproductive
capacity of plant and animal species that remain in the areas.

Information gleaned from fish and wildlife surveys is partially indicative of the Monocacy’s
ecological health. A river that has poor to fair water quality may only support a marginal number
of different species. Some species, such as catfish and carp, can better survive in polluted waters,
further disrupting the ecological balance. The Monocacy River has the potential to support a greater
diversity of fish and wildlife populations as efforts continue to improve its water quality.

Fish Species

The Department of Natural Resources, Inland Fisheries Division documented a total of 39 fish
species representing ten families in the Monocacy River between 2006 and 2013. The sunfish
family (Centrarchidae) contained the most abundant recreational species that included Smallmouth
Bass, Redbreast Sunfish, Rockbass, and Longear Sunfish. Although they are caught throughout the
Monocacy, Largemouth Bass are not considered to be abundant, except in the impounded habitat
upstream of Starners Dam in the northern watershed. There was little difference in species richness
between the upper and lower river segments (see Table 1, “Fish Species collected from Monocacy
River”in Appendix).

The minnow family (Cyprinidae) contains the most abundant nongame fish species. Spotfin Shiner,
Bluntnose Minnow, and Spottail Shiners are the most abundant minnows and provide food for the
predatory game fish species. Common Shiner, Swallowtail Shiner, and Fallfish are also abundant



Intersex

Intersex is a condition in which an
organism displays both male and female
sexual characteristics. The Potomac
watershed received national attention
when researchers discovered intersex in
the form of testicular oocytes (immature
eggs) in male Smallmouth Bass. A joint
investigation by the US Fish and Wildlife
Service, the US Geological Service, and
the Maryland Department of Natural
Resources found a high prevalence
of intersex (82 - 100%) in Monocacy
River Smallmouth Bass (lwanowicz,
et al, 2009). Further, the sources of
the endocrine-disrupting chemicals
associated with intersex conditions
appear to be effluent from wastewater-
treatment plants as well as runoff
from agricultural land, animal feeding
operations, and urban/suburban land.

The most sensitive stage for induction of
testicular oocytes in Smallmouth Bass
may be during sexual differentiation
or within the first 2 to 3 weeks after
hatching. In the Monocacy River, this
period is generally during May and
June. Spawning male Smallmouth
Bass create circular nests in protected
areas. Fertilized eggs within the nests
can be exposed to contaminants
associated with bottom sediments.

Exposure at these early life stages can
lead to a greater sensitivity to estrogenic
exposure later in life. Atrazine is a widely
used agricultural herbicide applied to
emerging corn crops during the sensitive
early life stages of Smallmouth Bass. A
significant positive relationship between
intersex in  Smallmouth Bass and
atrazine in the water column above bass
nests has been documented. Moreover,
a significant positive relation between
intersex in Smallmouth Bass and total
hormone/sterol in bed sediment at the
nests has been observed (Kolpin, et al.
2013).

Additionally, exposure to estrogen
reduces production of immune-
related proteins in fish, suggesting
that certain compounds, known as
endocrine disruptors, may make fish
more susceptible to disease (Iwanowicz
and Ottinger, 2009). A recent study
demonstrated that largemouth bass
injected  with estrogen produced
lowered levels of hepcidin, an important
iron-regulating hormone found in
mammals, fish, and amphibians.
The research suggests that estrogen-
mimicking compounds may make fish
more susceptible to disease by blocking
production of hepcidin and other

immune-related proteins that help
protect fish against disease-causing
bacteria (Robertson, et al. 2009).

Skin lesions and spring mortality events
of Smallmouth Bass, sunfish, and sucker
species were first noted in the South
Branch of the Potomac River in 2002.
Since then, disease and mortality have
also been observed in the Shenandoah
and Monocacy Rivers. Despite much
research, no single pathogen, parasite,
or chemical cause for the lesions and
mortality has been identified. The
findings suggest that sensitive species
may be stressed by multiple factors
and constantly close to the threshold
between a healthy and unhealthy
condition. Fish health is often used as an
indicator of aquatic ecosystem health,
and these findings raise concerns about
environmental degradation within the
Potomac River drainage (Blazer, et al.
2010), including the Monocacy River.

throughout the Monocacy. The largest member of the minnow family, the Common Carp, is
commonly found throughout inhabiting the slower, deeper pools.

The Northern Hog Sucker along with the Shorthead Redhorse, Golden Redhorse, and White Sucker
are members of the sucker family (Catostomidae). The Northern Hog Sucker is generally associated
with riffle habitat while the redhorse species prefer deeper pools and glides. The White Sucker is
more prevalent in the upper Monocacy and the tributaries, but is found throughout the watershed.

The headwaters of several Monocacy tribuataries in the western watershed support populations of
native Brook Trout (Salvelinus fontinalis) and naturalized populations of exotic Brown Trout (Salmo
trutta). Brook Trout can be found in the Owens Creek, Hunting Creek, Fishing Creek, and Tuscarora
watersheds and a single stream in the eastern watershed, Bear Branch. Brown Trout are found in the
western watersheds of Owens Creek, Hunting Creek, and Ballenger Creek, though loss of habitat and
an increase in impervious surfaces due to urban development has largely extirpated Brown Trout

5-16



THE ECOLOGICAL ENVIRONMENT

from the Ballenger Creek watershed. Trout species are also believed to have been extirpated from
Glade Run and Furnace Branch in the eastern watershed. Natural and stocked trout resources in the
Monocacy watershed provide recreationally and economically important sport fisheries.

Smallmouth Bass

Smallmouth Bass (Micropterus dolomieu) and channel catfish (Ictalurus punctatus) are the most
abundant and sought after sport fish in the Monocacy River. Prized for their tenacious fight and
willingness to take lures, Smallmouth Bass generate economically important recreational fisheries.
Smallmouth Bass are so well suited to the Potomac and Monocacy watersheds, many are surprised
to learn that Smallmouth are not native to these waters. Albert M. Powell, a pioneer in the early Game
and Inland Fish Commission, reported in his “Historical Information of Maryland’s Commission of
Fisheries with notes on Game” that Smallmouth were first introduced into the Potomac watershed
in 1854 when a small lot of bass from the Ohio River near Wheeling, WV were transported in the
tender of Baltimore and Ohio Railroad locomotive and released into the Chesapeake and Ohio
Canal at Cumberland. By 1865 it was reported that more than 200 miles of the Potomac River
and its tributaries had been populated with Smallmouth Bass from the original introduction. The
first documented stocking of Smallmouth Bass in the Monocacy occurred in 1862. Additional
introductions took place through the mid-1900s, but were not well documented. However, with
consistent natural reproduction and an abundant population, stocking was no longer necessary
and was eventually discontinued. The Monocacy River has long been regarded as an excellent
fishery for bass and catfish.

Environmental Concerns

A number of environmental stressors face the fish and other aquatic life in the Monocacy River.
Primary stressors include sedimentation, excessive nutrients, and chemicals of emerging concern
known as endocrine disruptors. Land use in the Monocacy watershed is approximately 64 percent
agricultural, seven percent urban, and 26 percent forested. Stormwater runoff over unforested land
carries sediment and associated nitrogen, phosphorus and contaminants into the river. Sediment
smothers gravel and cobble substrate reducing habitat quality for both fish and the invertebrates
they feed on. High nutrient levels foster algal growth and increase habitat for snails, an intermediate
host for many common fish parasites.

Chemicals in many detergents, pesticides, plastics, pharmaceuticals, and agricultural veterinary
products areflushedinto the Monocacy River by stormwater runoff. Onceinthe aquaticenvironment,
this complex mixture of compounds can mimic hormones and elicit unnatural responses within the
endocrine system of fish and other organisms. A high prevalence of skin lesions and spring mortality
of mature Smallmouth Bass in the Potomac and James River watersheds indicates that they may be
a sensitive indicator of environmental health in the Chesapeake Bay watershed (Blazer, et al. 2010).

Current Status and Monitoring of the Smallmouth Bass Fishery

The Department of Natural Resources, Freshwater Fisheries Program monitors the Monocacy River
Smallmouth Bass by surveys of both the young and adult segments of the population. Populations
in river environments are dynamic in nature and shaped by highly variable reproductive success and
mortality. Annual haul seine surveys conducted during July have been used to measure the relative
abundance of young Smallmouth Bass in the Monocacy since 1997. Relative yearclass strength is
estimated by the average number of young bass captured per seine haul. High water levels and
turbidity during the months of May and June are the primary factors that reduce spawning success
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Electro-fishing
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and fry survival of Smallmouth Bass. No significant trends in yearclass strength
were identified between 1997 and 2013; Smallmouth Bass reproduction has
been sufficient to maintain an attractive recreational fishery (MD DNR, 2013).

The adult segment of the Smallmouth Bass population is monitored by
conducting electrofishing surveys at least once every three years using boat
or barge-mounted equipment. A substantial fish kill occurred in the upper
Monocacy River during May, 2009 following a high water event. The Kkill
primarily affected adult Smallmouth Bass and sucker species. To date, no single,
specific biological or chemical “cause” for the mortality has been identified,
despite much research by state, federal, and other investigators. Population
estimates determined during the fall of 2008 and 2009 using barge-mounted
electrofishing equipment documented declines in adult Smallmouth Bass
biomass and density near 60 percent (Maryland DNR, 2011). By 2013, surveys
suggested thatthe Monocacy River Smallmouth Bass population had recovered
from the 2009 fish kill. Further, the 2013 survey documented biomass and
density values for legal length bass that were higher than pre-fish kill values
recorded in 2008 (Maryland DNR, 2013). Smallmouth Bass biomass estimates
from the Monocacy River compare favorably with other mid-Atlantic rivers.

Amphibians and Reptiles

The riparian environment and its associated flood plain and wetlands provide
a vital, moist habitat for amphibians. Amphibian species diversity and
composition may be affected by flood conditions. High water can disperse
species to different regions, and during low-flow conditions, amphibians are
often restricted to one area. (14)

Many different species of reptiles live in the Monocacy River Valley. Snakes
and lizards may be found in stream valley bottoms as well as upland areas.
Turtle habitats include streams, wetlands, forests, and other moist areas. (See
Appendix, Amphibians and Reptiles.)

Waterfowl and Other Birds

Avian species found in the region include waterfowl, birds of prey, gamebirds,
and songbirds. Waterfow! habitat includes vegetated areas along streams. One
of the greatest concentrations of waterfowl may be observed from Michael’s
Mill Dam through the Monocacy Natural Resources Management Area to the
river's confluence with the Potomac. This region also has numerous pockets
of wetlands and channels which provide an expanded habitat favorable for
waterfowl (14).

Mallards, Blue and Green Wing Teal, Mergansers, Black Duck, and Pintail
are bottomland ducks that have been sighted in the watershed. Mallards
and Wood Ducks breed locally. More transient ducks include the American
Widgeon, Ring Neck Duck, and Ruddy Duck. Canada Geese are occasional year
-round residents.



A graceful wading bird that inhabits the lower Monocacy is the Great Blue
Heron. Its smaller cousin, the Green Heron, may also be observed wading in
shallow areas. The Solitary Sandpiper and Spotted Sandpiper are temporary
visitors.

Fish, amphibians, reptiles, and small mammals within the River provide a varied
food source for predatory birds. Permanent predatory birds include the Red
Shouldered, Redtailed, Sharp Shinned, and Cooper’s hawks, and the Osprey.
The Broad Wing Hawk is also present along the River. The Kestrel, a member of
the Falcon family, is common, as well as Bald Eagles. Owls such as the Screech,
Barred, and Great Horned are seen in the watershed. Quail, pheasant, and wild
turkey are also present in the watershed.

Recommendations

5-1) Frederick and Carroll Counties, the City of Frederick, and the Town of
Walkersville should consider identifying the Monocacy River, its floodplain,
and corridor as a "High Conservation Value” area and actively support
the environmental enhancement of the River’s floodplain and corridor by
employing a wide range of economic incentives, financial aid, and technical
assistance for landowners VOLUNTARILY to protect, maintain, and restore
the habitat and water quality functions of the forestlands and wetlands in
the Monocacy River Corridor

5-2) The River Board encourages Frederick County landowners in the Monocacy
River corridor to participate in Frederick County’s voluntary “Creek RelLeaf”
reforestation program, which pays landowners to plant trees along
watersways for habitat improvement and water quality protection

5-3) Consider establishing the Monocacy River Corridor as a priority area in
Frederick County, Carroll County, and the City of Frederick, for Forest Resource
Ordinance (FRO) easements. The Town of Walkersville Comprehensive Plan
states that required FRO plantings will be directed to the Monocacy River,
Glade Creek, and Israel Creek stream valleys

5-4) Implement action item NR-A-05 from the Frederick County Comprehensive
Plan which states, “Target areas along the Monocacy River as FRO priority
areas (forest plantings and banking) in addition to streams in the agricultural
zoning district”

5-5) Establish a mainstem Monocacy reforestation program by utilizing Frederick
County’s Fee-in-Lieu FRO funds to purchase easements (existing forest or
new tree plantings) within the River’s floodplain and corridor, with focus on
ESAs in the River Corridor

5-6) The City of Frederick should undertake an analysis of the River’s riparian
forest buffer on the Clustered Spires Golf Course with active management
of the tree canopy and understory vegetation to enhance the ecology and
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5-7)

5-8)

5-9)

5-10)

5-11)

5-12)

5-13)

5-14)

morphology of the River’s floodplain forest. As the Clustered Spires Golf Course is located within
the River’s floodplain, the City should critically examine the use of conventional fertilizers and
pesticides and less toxic alternatives to lessen chemical inputs into the River

Frederick County and Frederick City should lead by example and employ Monocacy Scenic River
Best Management Practices (MSR-BMP) to reforest, where feasible opportunities exist, their public
land holdings along the Scenic Monocacy River

The River Board should request the Maryland Department of Natural Resources to evaluate the
Monocacy River Corridor in its future update of the State Forest Legacy Assessment of Need, and
Strategic Forestland Assessment for possible inclusion of the River Corridor in a revised Maryland
Forest Legacy Area

Both Counties should continue to provide support and assistance to the efforts of the Maryland
Department of Natural Resources’ Forest Service in control of forest disease/pests, i.e., Gypsy Moth,
Emerald Ash Borer, Hemlock Woolly Adelgid, etc.

Both Counties should continue to provide support and assistance to the efforts of the Maryland
Department of Natural Resources’ Freshwater Fisheries Program in their study and analysis of
the Monocacy River’s fish species, as well as stocking for the recreationally and economically
important sport fisheries in the Watershed

The Counties, the City of Frederick, the Town of Walkersville, and the River Board should support the
efforts of environmental organizations, civic groups, and other non-governmental orgainzations
(NGOs) in tree planting projects, wetland enhancements, or environmental education/outreach
initiatives

The River Board encourages Carroll and Frederick Counties to incorporate climate change related
impacts and risks (to public safety, health, and welfare, and infrastructure, natural resources,
structures, etc.) related to Monocacy River flooding in their respective Hazard Mitigation Plans

The River Board encourages both Counties to incorporate the following elements in their respective
Hazard Mitigation Plans, in case of a spill of hazardous toxic materials into the Monocacy River:

« Identification of hazardous chemical sites (storage,usage, etc),

- Spill event detection, including responsible party identification,

« Monitoring of contaminant properties, including health effects,

« Emergency response/clean-up operations,

« Follow-up tracking, including regulatory response.

Encourage the Frederick and Carroll County Forestry Boards to expand their responsibilities
(and offer additional county resources if needed) to include the review and field check of permit
applications for timber harvesting within the Monocacy River corridor to ensure that sound
forestry management practices and water quality protections are being employed (Frederick
County currently requires forestry board involvement in timber harvesting only for properties
zoned resource conservation)

The River Board should engage with the Maryland Wood Duck Initiative to implement a project
to install nesting boxes in the River Corridor for waterfowl (e.g. Wood Ducks) and other birds, with
possible assistance from the Parks Departments of Frederick County and the City of Frederick



5-16) BOTH COUNTIES ARE ENCOURAGED TO SEEK AND OBTAIN GRANT FUNDS
FROM VARIOUS GOVERNMENTAL ENTITIES TO SUPPORT IMPLEMENTATION OF
RECOMMENDATIONS TO ENHANCE AND PROTECT THE MONOCACY RIVER AND

5-17) Both counties are encouragedtoreach outtolandowners about voluntary programs and
other financial assistance ato meet the goals of sustainable land use, best management
practices, and activities that protect the River, its corridor, and the Monocacy River
Watershed.
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The song of the river ends not at her banks,

but in the hearts of those who have loved her.

Buffalo Joe

Little Marsh Creek,
a Monocacy River tributary in Adams County, Pennsylvania




Introduction

The future of the Monocacy River and its tributaries will be determined by proper land use planning
and water resources management. Frederick and Carroll Counties have comprehensive plans,
Total Maximum Daily Load (TMDL) restoration plans, stormwater plans, and land preservation
plans to address community growth, economic development, and environmental protection. The
Comprehensive Plans for Frederick County, the Town of Walkersville, and the City of Frederick, and
Carroll County’s Master Plan are planning tools that provide direction for accommodating desirable
development, and employment opportunities while maintaining the quality of life and natural
habitats. The plans address many concerns, including transportation, schools, parks and open
space, different types of development and agriculture. An understanding of existing local land use
and water resources management plans and related state and federal programs is an important
component of the Monocacy River Management Plan.

The existence of significant natural resources---like an officially designated scenic river---should be
a primary factor in how decision makers determine the location, extent, and type of land use, future
growth and development in a community. The City of Frederick, Frederick County, Carroll County,
and the town of Walkersville each have different visions, adopted plans, policy guidance, and land
management to address the Scenic Monocacy River and its corridor.

Historically, towns and communities were located along the river corridor out of necessity for
transportation and early industrial opportunities. While smart growth principles efficiently focus
our human settlement into existing established communities and wisely-located growth areas,
sustainable development along the river corridor should seek to impose limited or no ecological
degradation or limited or no environmental externalities.

MD 80, Fingerboard Road



The alteration, conversion, and
development of land in close proximity to
the River conveys permanence to the lost
opportunity for establishing a healthy,
vibrant, scenic, and resilient natural
environment along the Monocacy River
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Monocacy River Corridor

The costs and impacts of permanent conversion and encroachment of the
River’s natural riparian landscape are imposed on and borne by society as a
whole. For example, replacing forests or natural fields next to the River with
structures and impervious surfaces prevents infiltration of groundwater,
exacerbates stormwater runoff, increases flooding risks, eliminates wildlife
habitat, increases nutrient and sediment loads, and lessens the River’s scenic
qualities. River encroachments degrade the overall River resource and ecology.

As discussed throughout this Plan, enhancement of the River corridor has
multiple social, economic, and environmental benefits. From maximizing
ecosystem services (water quality and flood protection, nutrient uptake, and
habitat provision) to a display of community stewardship and pride, or natural
‘asset’ management, with its accompanying economic return, the Monocacy
River and its corridor have stature and standing and deserves a prominent
place in the social and political domain. The River should not be viewed as a
secondary afterthought in land use planning or a hindrance in land use.

The resiliency and sustainability of the entire Monocacy River ecosystem
is a public good. Collective action is needed to ensure a resilient and
sustainable Monocacy River THROUGH POLICIES AND REGULATIONS THAT
INCENTIVIZE LANDOWNERS, FARMERS, AND DEVELOPERS TO MAINTAIN
A HEALTHY, PRODUCTIVE, FUNCTIONING RIVER SYSTEM..-either-directly

History of State Land Use Planning

Maryland has a very long history of state level planning dating back to the
1920's with the establishment of a State Planning Commission and the
adoption of Article 66B, which provided local governments that implement
planning and zoning with guiding legislation. Since the 1990’s the State has
taken a proactive role in implementing smart growth principles on a statewide
level and mandating the inclusion of new comprehensive plan elements. Some
notable State legislation addressing land use is summarized below:

Planning Act of 1992

The Economic Growth, Resource Protection, and Planning Act,amended Article
66B of the Annotated Code of Maryland (now referenced as the Land Use
Article of the Annotated Code of Maryland), which centered on concentrating
development in suitable areas, protecting sensitive natural resources, and
establishing funding mechanisms to achieve the following Planning visions:

+  Development is concentrated in suitable areas.
- Sensitive areas are protected.
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« Inrural areas, growth is directed to existing population centers and resource areas are protected.

- Stewardship of the Chesapeake Bay and the land is a universal ethic.

- Conservation of resources, including a reduction in resource consumption, is practiced.

« To assure the achievement of items (1) through (5) of this section, economic growth is
encouraged and regulatory mechanisms are streamlined.

- Adequate public facilities and infrastructure under the control of the county or municipal
corporation are available or planned in areas where growth is to occur.

«  Funding mechanisms are addressed to achieve these Visions.

The 1992 Planning Act also required local governments to review and, if necessary, update their
Comprehensive Land Use Plans on a six-year cycle, and to incorporate and implement the Planning
Visions through the Comprehensive Plan.

1997 Priority Funding Areas Act

The 1997 Priority Funding Areas Act directs State funding for growth-related infrastructure to
Priority Funding Areas (PFAs), providing a geographic focus for State investments in growth. PFAs
are existing communities and places where local governments want State funding for future growth.
Growth-related projects include most State programs that encourage growth and development,
such as highways, water and sewer system construction, economic development assistance, and
State leases or construction of new office facilities. The 1997 PFA Act also established the Rural
Legacy Program that provides funding to identify and protect the State’s most valuable farmland
and natural resource areas.

2006 Land Use Planning Initiatives

The 2006 Maryland Legislative session produced several planning related requirements that modify
the way Maryland'’s counties and municipalities exercise planning and zoning authority. The specific
legislation was House Bill 1141 and House Bill 2, described below:

«  Water Resources Element (WRE)—addresses the relationship between water and wastewater
capacities with planned growth. The three components of the WRE include drinking water
supply; wastewater treatment and disposal; and nonpoint source pollution and stormwater
management

«  Municipal Growth Element—requires municipalities to identify areas for future growth
consistent with a long-range vision, coordination with County governments and recommends
the use of joint planning agreements between the municipality and the county

«  Priority Preservation Element—for counties with certified agricultural land preservation
programes, it requires ‘priority areas’ to be identified, prioritized, and targeted for preservation

Smart Growth and Sustainable Growth Act of 2009

These amendments to the Land Use Article were geared towards protecting Maryland’s environment
and natural resources and to promote sustainable growth in Maryland. In addition, the new Planning
Visions law modernizes the State’s eight existing planning visions with 12 new visions that reflect
more accurately Maryland’s ongoing aspiration to implement sound growth and development
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policy.
QUALITY OF LIFE AND SUSTAINABILITY: a high quality of life is achieved through universal stewardship of the land,
water, and air resulting in sustainable communities and protection of the environment;

PUBLIC PARTICIPATION: citizens are active partners in the planning and implementation of community initiatives
and are sensitive to their responsibilities in achieving community goals;

GROWTH AREAS: growth is concentrated in existing population and business centers, growth areas adjacent to
these centers, or strategically selected new centers;

COMMUNITY DESIGN: compact, mixed-use, walkable design consistent with existing community character and
located near available or planned transit options is encouraged to ensure efficient use of land and transportation
resources and preservation and enhancement of natural systems, open spaces, recreational areas, and historical,
cultural, and archeological resources;

INFRASTRUCTURE: growth areas have the water resources and infrastructure to accommodate population and
business expansion in an orderly, efficient, and environmentally sustainable manner;

TRANSPORTATION: a well-maintained, multimodal transportation system facilitates the safe, convenient, affordable,
and efficient movement of people, goods, and services within and between population and business centers;

HOUSING: a range of housing densities, types, and sizes provides residential options for citizens of all ages and
incomes;

ECONOMIC DEVELOPMENT: economic development and natural resource-based businesses that promote
employment opportunities for all income levels within the capacity of the State’s natural resources, public services,
and public facilities are encouraged;

ENVIRONMENTAL PROTECTION: land and water resources, including the Chesapeake and coastal bays, are carefully
managed to restore and maintain healthy air and water, natural systems, and living resources;

RESOURCE CONSERVATION: waterways, forests, agricultural areas, open space, natural systems, and scenic areas are
conserved;

STEWARDSHIP: government, business entities, and residents are responsible for the creation of sustainable
communities by collaborating to balance efficient growth with resource protection;

IMPLEMENTATION: strategies, policies, programs, and funding for growth and development, resource conservation,
infrastructure, and transportation are integrated across the local, regional, state, and interstate levels to achieve

these Visions.

2012 Sustainable Growth and Agricultural Preservation Act

Commonly known as the ‘Septic Bill, this law addresses rural land development that utilizes on-site
sewage disposal systems—septic systems, and requires the identification of “Tiers” that describe the
locations where the use of septic systems for residential subdivision is more tightly managed.

Comprehensive Plans for the River

Frederick County

Frederick County’s Comprehensive Plan, Many Places, One Community, was adopted in 2010, with
revisions made in 2012.The Comprehensive Plan, as required by State law, is a grand, comprehensive
vision of the future of the County and is designed to guide all decisions regarding land use and
development. The Plan recognizes the uniqueness of the County, its assets and history that make
Frederick County what is today.
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THE COMPREHENSIVE PLAN DOCUMENTS GOALS, POLICIES AND ACTION ITEMS PERTAINING
TO A BROAD RANGE OF ENVIRONMENTAL, ECONOMIC, HISTORICAL, TRANSPORTATION,
AGRICULTURAL, GROWTH, AND SOCIAL WELFARE ISSUES THAT IMPACT FREDERICK COUNTY.
THE FOLLOWING ARE A SELECTION OF GOALS FROM THE COMPREHENSIVE PLAN MOST
APPLICABLE TO THIS MONOCACY SCENIC RIVER MANAGEMENT PLAN:

CONSERVING OUR NATURAL RESOURCES AND GREEN INFRASTRUCTURE

NR-G-01 PROTECT NATURAL RESOURCES AND ENVIRONMENTALLY SENSITIVE AREAS IN
FREDERICK COUNTY.

NR-G-02 ENCOURAGE THE USE OF LOCAL, NON-POLLUTING, RENEWABLE AND RECYCLED
RESOURCES (WATER, ENERGY, FOOD, MATERIAL RESOURCES).

NR-G-03 MANAGE GROWTH AND LAND DEVELOPMENT IN FREDERICK COUNTY IN A MANNER
THAT IS IN HARMONY WITH THE CONSERVATION AND PROTECTION OF OUR NATURAL
ENVIRONMENT.

PROTECTING AND PRESERVING OUR HERITAGE

HP-G-01 MINIMIZE THE IMPACTS OF DEVELOPMENT ON THE COUNTY’S HISTORIC RESOURCES
AND THEIR SETTING BY ESTABLISHING COMPATIBLE LAND USES.

HP-G-02 ENCOURAGE VOLUNTARY PROTECTION OF HISTORIC RESOURCES BY PROVIDING
INCENTIVES TO PRIVATE PROPERTY OWNERS.

HP-G-03 PROTECT AND MAINTAIN FREDERICK COUNTY’S MOST IMPORTANT HISTORIC
STRUCTURES, ARCHEOLOGICAL, AND NATURAL SITES, DISTRICTS, AND CULTURAL
LANDSCAPES.

ASSESSING OUR WATER RESOURCES
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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 ENGAGETHE PUBLICINWATERSHED CONSERVATION AND PROMOTE A STEWARDSHIP
ETHIC.

THE COMPREHENSIVE PLAN ALSO CONTAINS MANY POLICIES AND ACTION ITEMS WHICH ARE
ALSO RELEVANT AND SUPPORTIVE OF THE MONOCACY SCENIC RIVER MANAGEMENT PLAN,
AND CAN BE FOUND ON FREDERICK COUNTY’S WEBSITE:

HTTPS://WWW.FREDERICKCOUNTYMD.GOV/3657/COMPREHENSIVE-PLAN-TEXT-DOCUMENT.

The Monocacy River flows for most of its 58 miles through Frederick County, meandering through
fertile agricultural land, rich floodplain forests, unique topography and geology, past parkland
(e.g., Monocacy Battlefield, Pinecliff Park), historic villages (Bridgeport, Ceresville, Buckeystown,
Greenfield), and under 25 bridges. The River is a defining landscape element that knits the fabric
of both Frederick County’s and Carroll County’s histories and communities. Approximately 75
percent of the County’s land area is located within the Monocacy River Watershed. Over the years,
population growth and land development has moved outward from Frederick City into the County
and crossed and engulfed the Monocacy River.

The County’s Natural Resource land use designation is described in the 2010 Comprehensive Plan
and is used “to identify significant natural resource features to provide guidance for the application
of the Resource Conservation Zoning District and other resource protection strategies.” The primary
features designated Natural Resource, according to the Comprehensive Plan, include mountain
areas and the extent of contiguous forest, major streams defined by the County’s 20 subwatersheds,
and the State’s Green Infrastructure features. The Natural Resource land use designation is applied
to the entirety of the FEMA 100-year floodplain along the Monocacy River and much, but not all, of
the forestlands directly adjacent to the River and its floodplain in Frederick County.

The County’s Comprehensive Plan also states, “Natural Resource areas would also support the
delineation of natural boundaries for Community Growth Areas” Frederick County’s Community
Growth Areas include the Monocacy River’s floodplain and steep, forested slopes directly adjacent to
the River. The River Board questions the delineation of the Community Growth Area as an inclusive
boundary, one that incorporates Natural Resource-designated sensitive River resources within areas
indicated for growth and development. A Monocacy River-affirming policy is the exclusion of River
resources from the County’s Community Growth Areas.

The Resource Conservation (RC) zoning district in Frederick County generally matches, within the
River Corridor, the areas where the Natural Resource land use plan designation is applied. The RC
zoning district is defined in the County Zoning Ordinance as follows: “The purpose of the Resource
Conservation Zoning District is to allow low intensity uses and activities which are compatible with
the goals of resource conservation to be located within mountain and rural wooded areas. Areas
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within this district include mountain areas, rural woodlands, and cultural, scenic, and recreation
resource areas. Environmentally sensitive areas within the resource conservation zone, including
FEMA floodplain, steep slopes, wetlands and the habitats of threatened and endangered species,
will be protected from development” (§ 1-19-5.210, Frederick County Code). The RC zoning district
permits subdivision of land and requires a 10 acre minimum lot size. Lots to be used for building
must contain an area outside of the floodplain sufficient for placement of structures, septic systems,
and wells (§ 1-16-200, Frederick County Code)

The RC zoning district also prohibits buildings and structures on slopes greater than 25% and
forest clearing is limited to an area of 40,000 square feet for each home site. Commercial logging is
permitted in the RC zone subject to review and approval by the Frederick County Forestry Board. No
new public streets are permitted within the RC zone.

Carroll County

Adopted in February 2015, the 2014 Carroll County Master Plan is the second revision to the original
1964 plan. The quality of life afforded to County residents has and continues to entice new residents to
the County today as evidenced by safe neighborhoods, good schools, relatively uncongested roads,
and attractive, less expensive housing and cost-of-living compared to surrounding jurisdictions.

Carroll County is bordered to the north by Pennsylvania, to the west by Frederick County, to the south
by Howard County and the east by Baltimore County, Maryland. It encompasses approximately
456 square miles. Carroll County has a population of 172,098 people and 62,193 households
as of November 2015. (http://ccgovernment.carr.org/ccg/compplanning/Demographics/
HouseholdByElectionDistrict.pdf)

Carroll County’s Future Vision

Carroll County is a great place to live, work, and play. The County conserves and promotes its unique
rural agricultural heritage, protects its environmental resources, and promotes a balanced approach
to new development and economic opportunities consistent with the fabric of its communities.
Carroll County values, and citizens’ unalienable rights of life, liberty, and property, are respected,
protected, and sustained.

The 2014 Master Plan outlines 15 goals to promote the public health, safety, and welfare. The vision
of the Master Plan is achieved through these goals. Of the 15 goals, nine relate to the County’s
commitment to conservation and coordination of these efforts. These goals are as follows:

Goal 1

Promote communication and coordination between and among the County, the municipalities, and
state and regional jurisdictions on projects and issues of mutual concern. Encourage the involvement of
the community in developing, amending, and implementing the Master Plan.

Goal 2

Ensure respect for unalienable individual rights; encourage community involvement in planning in an
open two-way communication process; encourage the involvement of the community in planning and
implementing the Master Plan; provide participants with a balanced perspective on planning goals while
promoting the need to respect private property rights; and accurately advise participants of the tradeoffs
between various forms of development based on real-world effects.

Goal 3

Protect and enhance the water quality of Carroll County’s rivers, streams, reservoirs, and aquifers; comply
with applicable state and federal requirements related to water quality and quantity; and maintain and
protect adequate water supplies to serve current and planned development.
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Goal 7
Preserve at least 100,000 acres of agricultural land to support the production of agricultural products and
promotion of related agribusiness.

Goal 8
Preserve 80 percent of undeveloped land in the Priority Preservation Area, as adopted by the Board of
County Commissioners.

Goal 9
Provide an affordable, coordinated and comprehensive system of public and private parks, recreational
facilities and programs, and open space that will enhance our communities.

Goal 10
Preserve the county'’s historic, cultural, scenic, and architectural heritage.

Goal 11

Protect, maintain, and restore, where feasible, the environmental resources and natural ecosystems in
the County by promoting land use practices that are in balance with, and minimize the effects on the
natural environment, subject to appropriate cost/benefit analysis.

Goal 14

Facilitate a development pattern that remains consistent with the fabric of our communities, is in
harmony with the surrounding built and natural environments, encourages community interaction and,
in rural areas, preserves the County’s rural character.

Goal 15

Starner’s Dam
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Pursue policies that facilitate development in appropriate areas, including the
Designated Growth Areas (DGAs), thereby protecting and conserving agricultural
and environmental resources, preserving open space, and providing public
facilities and services efficiently and cost-effectively.

Development in Carroll County has been guided by a master plan since 1964.
The basic premise of the plan has been to direct development into and around
the County’s nine DGAs while retaining the rural character and agricultural use
of the surrounding land. Implementation of that premise was strengthened in
1978 through the adoption in the subdivision regulations of a lower density
lot yield calculation formula for properties in the Agricultural Zone.

The 2014 Carroll County Master Plan designates over 88 percent or
approximately 203,000 acres, of the land to Agriculture and Resource
Conservation uses. These designations will then equate to Agricultural and
Resource Conservation Zoning districts with the implementation of the Plan.
The majority of the Monocacy River Watershed in Carroll County is comprised
of these lands.

Carroll County’s Master Plan designation of resource conservation is applied
to the majority of the land and resources adjacent to the Monocacy River and
extends eastward to include the entirety of many large agricultural properties.

The agricultural land use designation is shown on the final 4.3 miles of the
River in Carroll County (from approximately Sixes Bridge Road to Double Pipe
Creek), which includes the same resources ---FEMA floodplain, forestlands,
agricultural properties, etc-—-as the northern portion of the River that has a
resource conservation land use designation.

The 2014 Carroll County Master Plan defines resource conservation areas
as “land that is occupied by natural or environmental resources, including
wooded areas and forests, wetlands, streams, ponds, steep slopes, floodplains,
natural vegetation, fish and wildlife and their habitat. These are areas where,
because of natural geographic features, it is considered feasible and desirable
to conserve open spaces, water supply sources, woodland areas, wildlife, and
other natural resources. This may include extensive steeply sloped areas,
stream valleys, water supply sources, and adjacent wooded areas. Residential,
commercial, and industrial development should be directed to areas with a
land use classification for that purpose.”

The agricultural land use designation is defined as “the use of land for growing
of crops, dairying, pasturage, horticulture, floriculture, viticulture, or animal/
poultry/honeybee husbandry.”’

The County’s conservation zoning district permits subdivision of land with
a three acre lot size for residential uses and a five acre lot size for all other
permitted uses within the conservation zone (§1-158.071 Carroll County
Code). The County is currently revising its conservation zoning regulations as
well as undertaking a countywide comprehensive rezoning to implement the
2014 Master Plan.

Land Development in close
proximity to the Monocacy River
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Photo by Kai Hagen

The City of Frederick

Established in 1745, The City of Frederick is the County seat of Frederick and is the third largest
municipality in Maryland. Its location in the geographic center of Frederick County, with the
convergence of several major interstate highways, makes the City the economic, cultural, and
population center of Frederick County. The Monocacy River winds through the City for approximately
nine miles.

The City’s population has nearly doubled in 25 years since the original Monocacy River Plan was
published, increasing from 40,148 (1990 Census) to the City estimate of 70,400 persons in 2015.
Municipal annexations, whereby a city or town enlarges its borders by adding land adjacent to its
current borders, has been the primary driver of population growth in the City of Frederick. The City
projects a 2030 population of 92,000.

The City of Frederick acknowledges that the Monocacy River is “one of the City’s most important
natural resources” as stated in their 2010 Comprehensive Plan. However, the list of the Sensitive
Areas addressed in the City’s 2010 Plan does not specifically include the Monocacy River (page 76,
Chapter 4, Municipal Growth Element). Detailed mention of the River is subsumed by the statement
about the River's watershed, contained in the Municipal Growth Element of the 2010 Plan: “Given
the Monocacy River watershed’s importance to Frederick and the diversity of its sensitive areas, this
habitat should continue to receive special consideration.” The critical reader may ask to where “this
habitat” is referring—the sensitive areas within the River corridor or the sensitive areas in the River’s
watershed (the entire City is located within the River’s watershed).

The City has secured land along the Monocacy River for trails, open space, public parkland, and
forest protection as part of the land development process, but results are somewhat inconsistent
and lack coherence, with widely varying widths of open space along the River. In some cases,
land development has encroached within 20 feet of the Monocacy River, impacting the health,
productivity, and resiliency of the River corridor, the River’s water quality, and wildlife habitat.

The City has laudable goals and policies relating to water quality, environmental protection, and
parkland contained in their 2010 Plan, including the following notable adopted policies:

«  Provide an adequate and safe drinking water supply to serve the existing and future residents of the
City of Frederick

+  Encourage protection and restoration of ecologically sensitive lands to protect wat