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Acronyms and Definition of Terms
ACF

American Chestnut Foundation. Conducts research to develop a blightresistant American chestnut tree for reintroduction.

AFF

American Forest Foundation. Empowering landowners to increase the
conservation impact of their forests.

ATFS

American Tree Farm System. Works to sustain forests, watershed and
healthy wildlife habitats.

ATV

All-Terrain Vehicle

AWP

Annual Work Plan

BA

Basal Area. Measurement of density and stocking.

BMP

Best Management Practice. Practice utilized to protect water quality
during timber harvests and other forest management activities.

Broad-Based Dip

Used to direct water runoff away from roadway and helps manage erosion.

BT

Bacillus thuringiensis. Pesticide used for treatment of gypsy moth.

Carrying Capacity

The limit of an environment that displays a maximum population size of a
biological species that can be sustained by a specific environment

CCC

Civilian Conservation Corps

Compartment

A management unit delineated by particular landscape features as its
boundary. Compartments are then delineated into stands.

Competitive Oak

Stump sprouts or stems >3 feet tall OR a root collar diameter (RCD) >0.75
inches.

Conservation

The care and protection of resources so they can persist for future
generations.

CWMA

Cooperative Wildlife Management Area

CWPP

Community Wildfire Protection Plan

DBH

Diameter of tree at Breast Height

Dimilin

Pesticide used for treatment of gypsy moth.

DNR

Department of Natural Resources

Duff

Layer above mineral soil in a forested setting. Comprised of shredded
vegetative parts, such as leaves, branches, bark, and stems.
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EM

Entomophagia maimaiga, Fungal disease used in the control of gypsy
moth.

EPA

United States Environmental Protection Agency

ESA

Ecologically Significant Areas.

Established Oak

Oak stems 1−3 feet tall AND RCD 0.25−0.75 inches.

FCW

Frederick City Watershed

FIDS

Forest Interior Dwelling Species

Forest Type

Description of species composition in a stand
Mixed Hardwoods, Oak/ Mixed Hardwoods, Pine/ Mixed Hardwoods,
Hemlock / Mixed Hardwoods, Yellow Poplar/ Mixed Hardwoods.

Forest Inventory

The systematic collection of data of forestry resources in a given area.

FORI

Forests of Recognized importance. Areas of land that are globally,
regionally and nationally significant, with areas of exceptional ecological,
social, cultural or biological values.

FSP

Forest Stewardship Plan

GIS

Geographic Information System

GPS

Global Positioning System

HWA

Hemlock wooly adelgid, predatory beetle associated with Eastern
Hemlock.

Herbicide

Used to control undesirable vegetation

HCVF

High Conservation Value Forest. Forests which have especially high
ecological and/or social value.

IBI

Index of Biotic Integrity. Scientific tool used to identify and classify water
pollution problems

ID

Inter Disciplinary

IPM

Integrated Pest Management. Sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools in a way that
minimizes economic, health, and environmental risks.

MFRI

Mean Fire Return Interval. The average time period between fires under
the presumed historical fire regime.

MHT

Maryland Historical Trust
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MBSS

Maryland Biological Stream Survey. Maryland's first random design stream
sampling program intended to provide unbiased estimates of stream
conditions

MD

Maryland

MDA

Maryland Department of Agriculture

MDDNR

Maryland Department of Natural Resources

MDE

Maryland Department of the Environment

MOU

Memorandum of Understanding

New Oak

Oak stems <0.5 foot tall and a RCD <0.25 inches

NIACS

Northern Institute for Applied Climate Science.

NNIS

Non-Native Invasive Species.

NPV

Nucleopolyhedrosis virus, used to assist with maintaining control of gypsy
moth.

ORV

Off Road Vehicle

Overstory

A layer that is distributed in the highest level of a forested stand.

Pesticide

Substance used to control harmful insects

Preservation

The act of maintaining, protecting or keeping something in existence.

Pulp

Timber used for paper production. Limited to 4-9 inches in diameter.

RCD

Root Collar Diameter

Rolling Dips

Excavated into the trail to convey water off the trail.

RT&E

Rare, Threatened and Endangered. State and federally listed species that
are in need of assistance for future existence.

Saw Timber

Trees large enough to be cut into lumber normally 10 inches in diameter
or more at the crown of the tree.

SFI®

Sustainable Forest Initiative®. Organization established to produce
advancement of sustainability through forest collaborations.

Silviculture

Science of controlling the establishment, growth, composition, health, and
quality of forests to meet needs on a sustainable basis.

Site Index

Measurement used to determine productivity of a site and management
options. For this plan and soils in this area we expressed site index in terms
of these species.
BO (Black Oak), RO (Red Oak), PO (Pin Oak)
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Slope

The rise or fall of the land surface.

SMZ

Streamside Management Zones, protects the sensitive soils within
proximities to streams, wetlands, and bodies of water through a buffering
system.

Stand

Contiguous group of trees within a forest with similarities in age, size, class,
structure, and composition.

Stocking

Measurement of area occupied by trees in a stand.

Thinning

Forest management practice that selectively removes trees form a stand
to provide better growing conditions for the stand.

TSI

Timber Stand Improvement

TPA

Trees per acre

Understory

A layer that encompasses the lower levels of vegetation above ground
level in a forested stand.

UTV

Utility Terrain Vehicle

US

United States

USDA

United State Department of Agriculture

USFS

United States Forest Service

USFWS

United States Fish and Wildlife Service

USGS

United States Geological Survey

Water Bar

Constructed on roads and trails to help manage water runoff and assist
with erosion.

WSSC

Wetlands of Special State Concern
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Purpose of This Plan
This Sustainable Forest Management Plan is a guide for forest resource management on the
Frederick City-owned property commonly referred to as the “Frederick City Watershed.” The
plan is intended to aid and guide in the protection and enhancement of forest, historic, cultural,
and aquatic resources to fulfill the management objectives for the property in a balanced
manner.

Objectives
A. Primary:
1. Maintain and improve the Watershed as a source of high-quality water.
B. Secondary:
2. Protect populations and critical habitat for rare, threatened and endangered
species of plants and animals.
3. Continue protection of the watershed from the detrimental elements of wildfire,
insects, disease, and erosion.
4. Provide high quality fish and wildlife habitat on a continuing basis.
5. Manage forestland sustainably to provide wood products on a continuing basis.
6. Allow for limited educational use of the land as a means to better appreciate and
understand the environment.
7. Maintain the aesthetic integrity of the forest along major travel routes, streams and
other critical areas.
8. Provide recreational opportunities to the public in accordance with the enclosed city
ordinance.
Much of the above listed objectives have remained the same since they were developed by
Maryland DNR staff, the City of Frederick, and the Parks, Streets and Sanitation Committee of
Frederick, for use in the 1980 Forest Stewardship Plan for the Frederick City Watershed. During
the planning process for the 2020 FCW Forest Stewardship Plan, the City decided to re-order the
objectives, showing gained interest in the protection of rare, threatened, and endangered
species and their associated habitats. Greater emphasis is to be put on the protection, and
enhancement of watershed natural resources, while maintaining a sustainable balance with
recreational opportunities. The following are clarifications and further elaborations for the
above-listed goals for the Frederick City Watershed.
1. Water Quality
a. Serve as a supply, current and future, of potable water for the City of Frederick and
surrounding areas.
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b. Provide high quality water and aquatic habitat conditions for living resources within
the Frederick City Watershed.
c. Contribute clean water for downstream uses and benefits, including the Monocacy
River, Potomac River, and the Chesapeake Bay.
2. Rare, Threatened, and Endangered Species
a. Protect RT&E species from disturbance that may affect long-term survival.
b. Provide for the maintenance and perpetuation of critical habitats for RT&E species.
3. Forest Health
a. Monitor populations and conditions that promote detrimental effects from wildfire,
insects, diseases, and invasive exotic plants and take measures to prevent damage
when appropriate.
b. Create a diversity of tree species, sizes, and age classes to minimize catastrophic loss
from insect and disease outbreaks.
4. Wildlife Habitat
a. Provide quality habitat for a variety of game and non-game species of fish and wildlife.
b. Keep wildlife populations in balance with current habitat conditions.
5. Forest Products
a. Produce forest products in a sustainable manner to provide for local needs, benefiting
the local economy, and potentially produce income to help offset other management
expenses.
b. Use harvesting of timber, where and when appropriate, to address other
management objectives such as wildlife habitat modification, wildfire hazard
reduction, susceptibility to forest pest and disease, and to salvage standing dead or
declining timber after effects from pest or disease.
6. Education
a. Provide opportunities for outdoor education for the general public and schools
b. Provide opportunities for education, research, demonstration, and practice of
watershed management, forest ecology, wildlife management, and related topics.
7. Aesthetics
a. Minimize visual impacts of harvesting, mortality from insects and disease, and other
effects, especially adjacent to main travel corridors and other public use areas.
8. Recreation
a. Provide opportunities for public recreation such as hunting, fishing, hiking, bird
watching, mountain biking, and horseback riding.
b. Prevent or minimize activities that are incompatible with other objectives of this plan
or are unlawful, destructive, or hazardous.
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In 2016, the Frederick City Watershed became the State of Maryland’s largest certified tree farm
under the American Tree Farm System “ATFS,” and the American Forest Foundation “AFF.” This
certification shows the level of commitment to sustainable and adaptive forest management by
the City of Frederick. The AFF updates their “Standards of Sustainability” every five years in order
to adapt to ever changing knowledge in sustainable forest management. The objectives for the
property, outlined above, have mirrored similarly the AFF standards since the early 2000s. Listed
below is a short summary of the 2021 AFF standards. Please visit:
https://www.treefarmsystem.org for further details on these standards. To continue the
certification, and stay within compliance, these standards must also be considered before all
forest management activities.

2021 AFF Standards
Standard 1: Commitment to practicing sustainable forestry
-

Landowner demonstrates commitment to forest health and sustainability by developing
a forest management plan, implementing sustainable practices, and seeking
opportunities to expand their knowledge and understanding of sustainable forest
management.

Standard 2: Compliance with laws
-

Forest management activities comply with all relevant federal, state, and local laws,
regulations and ordinances.

Standard 3: Reforestation and afforestation
-

Landowner completes timely restocking of desired species of trees on a regeneration
harvest site and non-stocked areas where tree growing is consistent with land use
practices and the landowner’s objectives.

Standard 4: Air, water, and soil protection
-

Forest management practices maintain or enhance the ecosystems and ecosystem
services provided by the forest, including air, water, soil and site quality.

Standard 5: Fish, wildlife, biodiversity, and forest health
-

Forest management activities contribute to the conservation of biodiversity.

Standard 6: Forest aesthetics
-

Forest management activities recognize the value of forest aesthetics.

Standard 7: Protect special sites
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-

Special sites are managed in ways that recognize their unique historical, archeological,
cultural, geological, biological or ecological characteristics.

Standard 8: Forest product harvests and other activities
-

Forest product harvests and other management activities are conducted in accordance
with the landowner’s objectives and consider other forest values.

In addition to the above listed FCW management objectives, and the 2021 AFF standards, the
NIACS (National Institute of Applied Climate Science) “Menu of Adaptation Strategies for
Forested Watersheds” will be referenced prior to creation of each year’s AWP. The use of the
NIACS menu will allow the land manager to factor in adaptive management strategies, mitigating
the effects of climate change thru practical and adaptive forest management. Further detail on
the NIACS menu is provided here.

14

Planning Process
The 2020 Forest Stewardship Plan (FSP) for the Frederick City Watershed was developed to
replace and build upon the successes of the previous plan adopted in 2005. The new plan was
developed over the course of three years with many Western Region Maryland DNR staff lending
their expertise in data collection, plan writing, and map making. The previous 2005 plan, as well
as the framework for the Savage River and Green Ridge State Forests Sustainable Forest
Management Plans were used to develop this 2020 FCW Forest Stewardship Plan.
The 2020 plan for the FCW is a departure from the 2005 version in many ways. Whereas the 2005
version of the plan proposed management prescriptions for every stand, the 2020 plan will utilize
the framework used by the State Forests throughout the State of Maryland. The 2020 plan
proposes no prescriptions by itself, but gives general guidance based on compartment-level
forest statistics and the management objectives of the property. Annual workplans will now
identify, delineate, and propose management prescriptions for individual management areas.

Annual Work Plan (AWP)
The Annual Work Plan (AWP) will be the guiding document outlining work to be completed in
that given year’s timeframe. Whereas the 2020 FSP outlines management compartments, the
yearly AWP will identify and outline prescriptions for individual stands. The AWP will assure that
the management goals are being met sustainably, and that the City of Frederick and Maryland
DNR are fully informed as to the management actions being taken on the property. Maryland
DNR staff under the City of Frederick MOU will be responsible for the completion of the yearly
AWP’s.
The movement away from a FSP with given prescriptions, to a yearly AWP process will be
beneficial in many ways. Forest management is fluid and must stay adaptive to the ever-changing
landscape and forest structure. Threats from invasive plants and animals, climate change,
weather events, and fires could all alter the forest structure negating prescriptions developed for
a FSP. Yearly planning will allow the manager to adapt to the most current forest conditions,
thereby delivering the best possible prescription for each individual stand. Management
priorities may also change over time, and the use of an AWP will allow for shifting priorities in
the future.
The development and adoption of each year’s AWP will mirror closely to that of the process and
adoption of Maryland State Forest AWPs. Once an AWP is developed, it will go through an
interdisciplinary team, or ID team, review. This ID team is made up by representatives from the
following Maryland DNR departments:
-

Maryland DNR Forest Service
Maryland DNR Park Service
Maryland DNR Wildlife & Heritage Service
Maryland DNR Freshwater Fisheries Division
15

It is the ID team’s task to review and ensure that the proposed activities meet the goals and
objectives for the property, and that the actions follow sustainable forest management
guidelines. Once reviewed by the ID team, the AWP will then be presented to the City of
Frederick, or a representative of, for their approval and adoption.

Contents of the AWP
AWP Summary
-

A one-page executive summary outlining that year’s proposed actions.

Forest Overview and History
-

General history, acreages, and an overview of the Frederick City Watershed for first time
readers and those unfamiliar with the site.

Silvicultural Projects
-

Proposed forest harvests and thinnings, prescribed fires and burn piles, reforestation, and
herbicide applications for invasive species beneficial to a specific identified stand.
All supporting information such as: current stand conditions, acreages, mapping,
recognition of historical concerns, invasive concerns, RT&E species and habitat concerns,
water and soil resource concerns, and recreational concerns are to be included in this
section pertaining to the proposed stand management areas.

Property Maintenance Projects
-

Activities such as boundary corner and line maintenance, fire and gated road access
maintenance, gravel road and gate maintenance, gear and equipment maintenance,
hazard tree reduction, etc.

Recreation Projects
-

Projects related to recreation as requested by the City of Frederick. Could include
chainsaw work on trails, Hazard tree reduction along specified trails, review and mapping
of proposed trails, etc.

Special Projects
-

Work to maintain Tree Farm Certification, firewood program implementation, pesticide
application records, GIS databases, research opportunities, and watershed, ecosystem,
and habitat improvement opportunities.
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Monitoring
-

Inventory and monitoring of previous harvests and thinnings, BMP compliance of
harvesting activities, monitoring for the efficacy of herbicide applications, deer pressure.

AWP Timeline
-

-

-

Summer/Fall, Identify, delineate, and analyze stand level data in order to produce the
best possible prescription which meets the management and sustainability objectives of
the plan. Identify and delineate invasive species areas of concern.
November/December, Land manager produces draft AWP for coming year.
December/January, AWP draft is sent to Maryland DNR ID team for review.
January, if prescriptions warrant an on-site review, one will be held allowing ID team to
review on-the-ground conditions and how they relate to the proposed management
actions.
Mid/Late January, contingent upon ID team approval, AWP is sent to City of Frederick for
review by the Legal and Risk team, and Mayor and Board approvals. Once Mayor and
Board signatures are received, the AWP will be considered active and work to achieve the
prescriptions outlined in that year’s AWP may commence.
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Map 1: General Location in Frederick County, MD

18

Map 2: General Frederick City Watershed Map
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Map 3: General Topography (7.5 Minute Quads)
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AFF and ATFS Special Resource Elements
The following sections, Forests of Recognized Importance, Cultural and Historical Resources, and
Special Sites, are all required attributes of a Forest Stewardship Plan in order to be recognized by
the American Forest Foundation “AFF” and the American Tree Farm System “ATFS.” These three
attributes must be delineated, monitored, protected, and taken into consideration prior to,
during, and after the completion of any management activity within, or in the vicinity of that
attribute.

Forests of Recognized Importance (FORI)
These are areas of woodland that have been identified at a larger landscape level which contain
exceptional ecological, social, cultural or biological resource values. In Maryland, Forests of
Recognized Importance (FORI) have been defined as those streamside woodland areas (also
known as riparian woodland areas) which are of special importance to protecting the water
quality of the Chesapeake Bay and the water quality of reservoirs that serve metropolitan
areas. Specifically, these important riparian woodland areas are identified using specific data
sets from the Maryland Biological Stream Survey, the Maryland Department of the Environment,
and the Maryland Fisheries Services. Collectively, the woodland areas adjacent to these highquality stream areas – that is, within a 100-foot stream buffer area – are defined as Forests of
Recognized Importance (FORI).
The FCW was checked for the presence of FORIs, and numerous FORIs were identified. The FORIs
are identified on the map shown below. When planning any forest management activities within
these FORIs, extra preparations, planning, and caution should be taken to ensure that the
planned forest management activity does not harm or diminish the high-quality stream resource
that designates this as a FORI. The following link will take you directly to the raw GIS dataset
utilized to delineate FORIs on the FCW (Copy and Paste in web browser).
https://data.imap.maryland.gov/datasets/472e21ca6a974871ae31f09b559c9f07_0?geometry=
-81.550%2C38.127%2C-73.206%2C39.624

Cultural and Historic Resources
This property was checked for cultural and historic resources using data provided by the
Maryland Historical Trust, and the MHT maps indicate there may be a historic or cultural feature
on the property. The information contained in the MHT maps is not specific as to what the
feature may be. However, if any forest management practices are undertaken which require a
Federal or State permit for management activities regulated under the authority of an Army
Corps of Engineering permit – for example, a stream crossing permit or a regulated activity in a
non-tidal wetland – you should contact MHT for project specific comments as part of your permit
planning process. The phone number for MHT general information is 410-514-7600.
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Special Sites
Special sites are those areas on the property that offer unique historical, archeological, cultural,
geological, biological or ecological value. From this definition, it can be noted that special sites
include a wide variety of features. Based on a review of the relevant information, as well as
consultation with Frederick City Staff, several special sites were identified on the FCW. Special
sites on the FCW were found to be sites of historical significance to the City of Frederick, which
may not have been included in the MHT data set outlined in the previous “Cultural and Historical
Resources” section.
The first special site of note is the Salamander Tower site. This site contains the footers to the
old “Salamander Fire Tower,” which was a 100’ tall, all steel lookout tower erected by the CCC in
1935. Accompanying the footers, is the remnants of a small, stone house erected around the
same time. The walls of this structure still stand, minus the roof and floors. The boundary to the
FCW runs directly thru the foundation of the old house. The City of Frederick and Maryland DNR
are currently working together to figure ownership of the old tower site, and ultimately deed the
original one-acre site back to the City of Frederick. Once the property is deeded back, the City
plans to make efforts to stabilize the remains of the house against further degradation. This site
was not included in the MHT cultural and historical resources occurrences. A second tower site,
the Hamburg Tower site, was included in the MHT occurrences.
Another special site which was not included in the MHT data is the site where the CCC camp S56 once stood. Located along Mountaindale Road, in the vicinity of the City-owned block garage,
remnants of this camp still exist today. Stone pillars flanking Mountaindale Road, a stone
fountain, the lodge building, sawmill building, and stone/timber pavilion with fireplace, all stand
as original components of camp S-56. For more about the CCC operations on the FCW, please
reference the “History” section of this plan.
A third special site displays a rare forest type to this area. On the ridgetop between Gambrill Park
Road and Fishing Creek Road, between gates C1/C2, is several acres of scrub oak and mixed pine.
The City has shown interest in preserving this forest type, possibly even implementing work to
expand its current acreage. The City has already moved to shut down a series of illegal trails in
this same area due to this special site occurrence.
A possible special site is currently being reviewed within the City of Frederick. A series of rock
piles, roughly 3’ by 6’, some containing rough “headstones” at one end, were found within the
stone fences of the old Steiner home site. This site is located on “Stoner Road” listed on most
FCW maps as a “Gated Access Road.” Less than 500’ south of the homesite is the boundary to
the FCW. This homesite is present on some of the earliest Frederick County maps. These piles are
currently being reviewed as a possible family burial plot. The special site section will be amended
once final determination has been made on this possible burial site. When planning any forest
management activities near these special sites, extra planning and care should be taken to ensure
that the planned forest management activity does not negatively impact these areas.
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Map 4: FORI’s on the Frederick City Watershed
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Map 5: Cultural and Historical Resources on the FCW

24

Background and Cultural History & Influences
The Frederick City Watershed, “FCW,” is located in Frederick County, 6 miles northwest of the
City of Frederick. The entirety of the FCW lies in the Blue Ridge Physiographic Province, with an
elevation range of 600ft. to 2140ft. above sea level. The terrain displays gentle rolling hills, to
extremely steep mountainous slopes. The mountains in the region are generally oriented north
to south, but aspects will vary due to the numerous deeply incised streams and creeks, especially
originating from the ridgetop running along the eastern edge of the FCW. The entire forest drains
into the Monocacy River, reaching the Potomac River, and ultimately ending up in the
Chesapeake Bay and Atlantic Ocean.
Human history over the past several hundred years has played many roles in the shaping of what
we know today as the Frederick City Watershed. Following the last ice age, Native Americans
arrived in the region, bringing with them one of the most effective forest management tools, fire.
The Native Americans utilized fires to manage vegetation and to promote habitats for valuable
game species, such as white-tailed deer, elk, and bison, which were ultimately hunted.
Undoubtedly, fire was used to manage for blueberries and huckleberries, which served as
valuable forage for both humans and wildlife alike. The slash and burn techniques employed by
these early inhabitants most likely produced a mosaic of forest age classes, species and sizes.
Following the Native American settlements, beginning in the 1730s, European settlers arrived in
the Monocacy River Valley and began to inhabit the lower, more readily accessible, and more
fertile grounds in the County. Areas now known as the City of Frederick, New Market, Mount
Airy, Woodsboro, and Libertytown, all provided some of the finest, and most productive soils in
the county. Such as this is the case, much of the Catoctin Mountain region, with the FCW
included, saw very little impact as a result of these early European settlers. As settlement
increased in the post-American Revolution era, the more marginal lands in the higher elevations
began to be settled. Lands not inhabited or used for grazing were utilized for timber, fuel wood,
and other natural resources products. It was during this American Revolution period that one of
the earliest documented, and most influential uses of natural resources on the FCW began.
In the early 1770s, Thomas Johnson Jr., future Governor of Maryland and Associate Justice of the
Supreme Court, discovered an abundant source of hematite, an iron-bearing ore, in the Catoctin
Mountains just outside of Mechanicsville, modern day Thurmont. In 1774, Thomas and his
brother James began construction on the first furnace, named the “Johnson Furnace”, and so the
Catoctin Iron Furnace began. The “Johnson” Furnace was in blast by 1776, and early records
indicate the furnace provided George Washington’s Continental Army with munitions such as
cannonballs and possibly even cannon barrels, some of which were used in the Battle of
Yorktown.
Future improvements to the Catoctin Iron Furnace eventually increased its productivity and
output of pig iron. A second furnace, named “Isabella,” was erected in 1856, which much like the
“Johnson” furnace, used charcoal to fire the furnace. At the peak of its output, between 1859
and 1885, the Catoctin Iron Furnace owned upwards of 11,000 acres, including much of what is
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today the FCW. These acres supplied the wood, which was needed to produce the charcoal to
fire the furnace. The production of charcoal was a major enterprise in and of itself, employing
some 300 woodcutters, colliers, and waggoneers to transport the finished charcoal off the
mountain to the furnaces. It is estimated that roughly one acre of wood was needed to produce
enough charcoal to fire Catoctin Iron Furnace for one day. Evidence is readily seen today of the
toils of those early colliers, hundreds of charcoal flats, and remnants of collier’s huts can still be
found in the central and northern parts of the FCW. Please see below for a representation of a
collier’s hut and a charcoal hearth before being covered and fired.

“Three colliers (charcoal makers) outside of a wood shack”, [Digital Image], (n.d.) NPS Photo,
Retrieved from: https://www.nps.gov/cato/learn/kidsyouth/activity5e.htm

“Charcoal Burning” depiction of a charcoal hearth before firing, [Digital Image], (n.d), PA DCNR
Retrieved from: https://forestandfield.blogspot.com/2013/10/charcoal-flats.html
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In an effort to revive the failing Catoctin Iron Furnace complex, the third and final furnace,
“Deborah,” was erected in 1873. This furnace differed from the first two in that it was fired by
coal, which burning hotter, was capable of producing 35 tons of pig iron per day. The erection of
this final furnace only postponed the inevitable closure of the complex due to slumping profits.
Coal was now the cheaper and more efficient fuel to fire iron furnaces, and as a result of the lack
of railroad transportation in the vicinity, made the cost of coal for the Catoctin complex much
higher than that of nearby competitors. In 1903, the Catoctin Iron Furnace ceased firing of the
furnaces, ending nearly 127 years of production. See below for a depiction of the remains of the
“Isabella” furnace, and a reproduction of the “casting shed.”

Lafever, A. (Photographer). (n.d.). Catoctin Iron Furnace
[Photograph]. Retrieved from: https://www.nps.gov/cato/learn/historyculture/furnace.htm

According to the 1858 Bond & Isaac map of Frederick County, depicted below, there were
approximately 16 inhabited dwellings within the modern-day boundary of the FCW. A number of
these dwellings were situated along the northern edge of Hamburg Road, just west of modernday Fishing Creek Road. This group of dwellings was collectively known as “Hamburg Town.” The
general area was also known as “Hamburg Pass” and is mentioned prominently in many
depictions of the area during the American Civil War. Both the Union and Confederate armies
traversed the Catoctin Mountain area numerous times during The War, especially in the times
leading up to the Battle of South Mountain & Antietam, as well as the Invasion of the north by
Lee in 1863, and his subsequent retreat following the failed Gettysburg campaign. One such
account of Hamburg Town comes from a Sergeant with the 9th Virginia Cavalry, under General
J.E.B. Stuart. On the morning of September 14th, 1862, at approximately 10:00am, the 9th Virginia
Cavalry was ordered back up the mountain to remove them from their proximity to the main
body of the Union Army currently in Frederick. Upon entering Hamburg Town, Sergeant George
Beale noted “Hamburg was a rude and scattering village on the crest of the mountain.” If this
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initial depiction of the town was not good enough, Sergeant Beale continued his account with
“The manufacture of brandy seemed to be the chief employment of the villagers, and at the early
hour of our passage through the place, both the men and women gave proof that they were free
imbibers of the product of their stills, and it was not easy to find a sober inhabitant of either sex.”

Bond, I. & E. Sachese & Co. (1858) Map of Frederick county, Md. Accurately drawn from correct instrumental
surveys of all the county roads. [Baltimore]? [Map] Retrieved from the Library of Congress,
https://www.loc.gov/item/2002624018/.

Indeed, spirit-distilling in the Catoctin Mountains was also a use of the abundant natural
resources in the area. The thick woods provided cover for operations, water was plentiful and
pure, and wood to fire the stills was readily accessible. Clandestine moonshine operations
undoubtedly took place within what is now the FCW. One of the most notable moonshine
operations in this area was known as the “Blue-Blazes Still,” located roughly 2.5 miles north and
east of the FCW. It was at this still, on the night of July 31, 1929, that Frederick County Sheriff
Deputy Clyde Hauver was shot and killed during a raid on the illegal activities conducted at the
site. It is said that the Blue-Blazes Still contained thirteen 2,000-gallon fermenting vats,
approximately 25,000 gallons of mash, and was fired by a converted boiler from a steam
locomotive. Much mystery still revolves around the happenings at the Blue-Blazes Still on that
fateful night.
In the 1920s and 1930s support for forest fire suppression began to flourish. Maryland had
enacted the “Forestry Act” in 1910, establishing a network of Forest Wardens to help lead the
effort in combatting forest fires. Forest Wardens were appointed in each county and were able
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to request the assistance of any able-bodied man between the ages of 18 and 50. Forest Wardens
and their crews worked many large fires during this time period which caused property and
resource losses that would equal millions in today’s dollars. One of these fires took place on the
FCW, beginning on or around May 4, 1930. Accounts from several sources vary, but all sources
agree that the FCW saw over 1,000 acres of valuable timber burned in an extremely fast-moving
wildfire. The Morning Herald account of the incident approximated 150 men and boys were
employed under District Forester Cyril C. Klein to check the flames, which were said to have been
the worst outbreak in Frederick County since 1926.

Big force of men battling forest fires. (1930, May 4) The Morning Herald, p.1. Retrieved from:
https://www.newspapers.com/newspage/21190342/

During the height of the Great Depression, from around 1933 to 1938, a Civilian Conservation
Corps (CCC) camp (Camp S-57, Company #2302) operated on the FCW. The CCC was a part of
President Franklin D. Roosevelt’s New Deal program. The Corps employed young men for manual
labor jobs in conservation and development of natural resources on local, state, and federal
lands. Camp S-57 was located along both sides of Mountaindale Road, not far from the current
reservoir. The camp included barracks, a mess hall, a headquarters building, a recreation hall, the
superintendent’s cabin, and a sawmill. The only remnants of the camp are the superintendent’s
cabin, and the building which housed the sawmill. The stone pillar entry way still flanks
Mountaindale road, and the stone water fountain which was in the center of the common area
is also still present.
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Camp S-57 was staffed by approximately 200 CCC volunteers, who may be credited with building
over 11 miles of roads, 75 miles of fire trails, 13 small earthen-dam water storage ponds for fire
protection, and the planting of acres of pines on previously farmed fields. In excess to what the
boys accomplished on the Frederick Watershed, they also can be credited with building many of
the facilities, including the overlooks and Park Manager’s house at Gambrill State Park. Next to
the charcoal practices, the volunteers of the CCC left one of the largest marks on what we see
today as the Frederick City Watershed.

City Ownership and Improvements
The City of Frederick acquired the first parcel of land, later to become the Fishing Creek
Watershed, on May 12, 1870. This purchase set in motion the continued purchasing of parcels in
order to protect the headwaters to several creeks vital to supplying the area with high-quality
water. Shortly thereafter, the first dam (known as the Little Receiver) was completed on August
9, 1899. This project included the receiver, as well as a small stone treatment building, both of
which are no longer in use, but still exist today just off the south side of Hamburg Road on the
east side of the Frederick City Watershed. During the same period in 1899, the first water main
connecting the Frederick City Watershed to the City of Frederick was installed. The main
consisted of 18,840 feet of 12-inch pipe. In 1929, due to the City’s increasing population, a second
main was laid parallel to the original, this time utilizing an 18-inch line.
As the City of Frederick continued to grow, the need for clean water continued with it. To further
improve the Watershed’s output and storage capabilities, a new dam and reservoir began in
1923. The timbering and clearing were the initial phase of construction and took nearly a year to
complete. Construction on the dam and reservoir itself commenced in 1924 and was dedicated
the following year. The original reservoir was approximately 11.5 acres in size and was capable
of storing 60 million gallons of water. The earthen-dam is approximately 580 feet long, with a
height of 44 feet, and 3:1/2:1 upstream/downstream slopes (Frederick City Source Water
Report). In 1933, the dam was raised to increase capacity an additional 17 million gallons to 77
million gallons total when full to the spillway. To provide context on the reservoir’s capacity, a
leak appeared in the earthen dam in 1959, and the reservoir was subsequently drained for
inspection and repairs. At the completion of repairs, it took the reservoir another 277 days to
reach capacity.
The largest parcels added to the Watershed were acquired in 1914 and 1927. On September 9,
1914, The City of Frederick purchased 1,287 acres from the W.D. Bowers Lumber Company. On
February 28, 1927, the largest contiguous parcel of the Frederick Watershed was purchased from
Stanley E. Hauver and his Wife, and the Potomac Hill Development Company owned by Lancelot
Jacques Sr. This parcel was 3,178 acres in size and makes up the vast majority of the northernend of the Frederick City Watershed. In 1935, a large portion of land on the south end of the
Watershed was conveyed to the State of Maryland in order to develop a new State Park. This
tract of land would ultimately become Gambrill State Park. The City of Frederick continues to this
day to identify and acquire parcels of land which are deemed needed to protect the quality of
water feeding into the Fishing Creek Reservoir.
30

The previous history, background, and ownership section has outlined some of the more
important history surrounding what is today known as the Frederick City Watershed. One of the
common themes among visitors to the FCW is that the land is remote, a getaway, where one can
be alone with nature. At present, the land is utilized for a fresh water source for the City of
Frederick, has gained the assistance of the Maryland DNR Forest Service in its natural resource
management, and has become a well-known and beloved recreational area. There is no one area
on the FCW that has not been influenced by the activities of people, past or present. What we
see today is a product of those influences, the fires, the harvests, the invasive insect, plants, and
disease outbreaks.

Frederick County Land Coverage
Frederick County is located in central Maryland between the border of the Potomac River and
northern Virginia to the south, and the Pennsylvania state line to the north. The Piedmont
physiographic province to the east of the county. The Appalachian Mountain range to the
western edge of the county. This area of the Appalachians forms into two distinct mountains
within the county. These include the Catoctin Mountains that run along the western edge of the
US 15 corridor. The other includes South Mountain that follows the border of Washington and
Frederick counties. These mountains consist of steep slopes and large continuous woodlands.
The geographic region of the Piedmont portion covers most of the eastern portion of the county.
This area consists of rolling hills with the majority composed of agricultural lands. In this region
of the county, Sugarloaf Mountain stands alone at 1,284 feet in elevation. This mountain is a
unique landmark to Frederick County.
There is a total of six municipal watersheds in the county. The Frederick City Watershed is the
largest within the county that is owned by a municipality. The Frederick City Watershed consists
of 7,231 acres and provides a reliable water source to the city of Frederick.

Frederick County, Maryland Land Use
Major Land Cover Category
Percent
Urban
22%
Agriculture
40%
Forest
31%
Water
7%
Total
100%
Source: Maryland Department of Planning

Agriculture is the most common land use within the county. The county produces top numbers
in the state for production of hay and organic farm products. The rich history of agriculture within
the county has also fueled the county to top agritourism in the state. Forested land is also of
great importance. Most of the forested land is located within the mountain ranges that are
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located on the western part of the county. This forested land helps filter water through the
various watersheds located in the county. Over 30% of all forested land in the state is owned and
operated by local, state, and federal agencies. This helps protect the valuable resource. These
forested lands also provide great recreation for citizens residing in the county.
There has been an upward trend in construction of new homes in the county since the recession
in 2008. These areas of urban sprawl have been focused away from sensitive areas such as major
waterways and big contiguous forested sections. Although with urban sprawl, agriculture and
forested lands have been on a decline and urban areas increase.
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Geology of the FCW
Historical Geology
The Frederick City Watershed sits upon Catoctin Mountain, which is the easternmost ridge of the
Blue Ridge physiographic province, which is a part of the greater Appalachian Mountain range
spanning the East Coast of the United States. The geologic origin of the ground that makes up
the watershed has been crafted over billions of years. A series of mountain building events, such
as an orogeny and continental rifting has created the geologic base of the mountain. The earliest
of these events happened over 4.6 billion years ago, with some geologic formation events taking
hundreds to thousands of years to complete. Additionally, often millions of years of erosion
taking place between events, ultimately creating the landscape we see today.
The first geologic event that lead to the formation of the Blue Ridge Mountains was the Grenville
orogeny, in which the Grenville Mountains were formed. The Grenville mountain events occurred
approximately 950 million to 1.3 billion years ago during the Precambrian era. The Grenville
Orogeny as commonly described is the coalescence of two separate events. The first event is a
subduction under the North American edge. A subduction is the slipping of the edge of one
continent under the edge of another. This causes the continents to press into each other with
enough force for the ground to buckle upward, creating mountains. Following this subduction
was a continental rift or a separation of the earth’s crust from the divergence of tectonic plates.
Some of the effects of this plate shifting is the faulting around the plate edge, allowing lava from
earth’s mantle to flow up into the crust. Today, it is this lava flow that makes up the metabasalt
layer underlying the Catoctin and South Mountains. The rock formations found in the Blue Ridge
Mountains date back to the Grenville orogeny and are a part of what was once a mountain of
similar size to the Andes.
Towards the end of the Precambrian Eon, and into the Cambrian period the Grenville Mountains
saw erosion that led to the deposition of large volumes of sediment. Downslope flows such as
rivers and streams carried sediment from upon the Grenville Mountains down onto the now
hardened lava flows. The sediment carried was metamorphosed into the sedimentary rocks we
see on the watershed ground today, such as sandstones, conglomerates, quartzite, and phyllites.
As we leave the Precambrian time and enter the Paleozoic Era three more orogenies of note
occurred. The first being the Taconic orogeny (470-460 Mya), during the Ordovician Period.
Following the Taconic orogeny was the Acadian orogeny (450-410 Mya). The Acadian orogeny
was the collision of a volcanic formed land mass east of what is now North America with the main
continent of North America. The land mass called Avalonia, was formed from volcanic eruptions
in the Sea of Lapetus (an ocean predating the Atlantic). As Avalonia contacted the North
American continent it was forced southward to make up the southern end of the Appalachian
mountain range. Each of these orogenies formed mountain chains along the east coast which
were eroded over millions of years. The sediment from that mountain chain spread across the
low lying non mountainous western United States. Erosion exposed the rock strata present on
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the Watershed today. As a result, the textural and mineral composition of the rock on the
watershed can be traced back to the metamorphosing events of these orogenies.
The final orogeny to occur in the Paleozoic era was the Alleghenian orogeny (330 Mya). In this
orogeny the land mass that was ancestral North America collided with Africa during the
formation of the super continent Pangea. This collision of the two land masses created a buckling
of land where land mass was driven upward. The formation created in this subduction was the
final addition to the construction of the Appalachian Mountains. The result was a mountain range
eastward of the Blue Ridge, in the Piedmont physiographic region. Since the building of these
piedmont mountains, they have been eroded with the sediment being carried east into the
Atlantic Ocean.
The classic Appalachian and more specifically Blue Ridge topography which we see today is the
result of millions of years of weathering and erosion on the mountains formed from geologic
events occurring in the past few billion years. The differential weathering, and differing
topographical features, is a result of the varying hardness of parent material.

Composition and Layers
The Weverton Formation is divided into three members on the western side of the Blue Ridge in
MD, VA, and PA (ascending): Buzzard Knob, Maryland Heights, and Owens Creek members. The
Buzzard Knob Member consists of medium-light-gray, medium- to coarse-grained, mediumbedded quartzite (125 to 175 feet thick). The Maryland Heights member consists of interbedded,
dark-greenish-gray, sandy metasiltstone, medium-gray, coarse-grained metagraywacke, and
medium-light-gray quartzite (300 to 500 feet thick). The Owens Creek member consists of
medium- to dark-gray, medium-bedded, and coarse-grained to conglomeratic metagraywacke
(100 to 150 feet thick). Thickness of the Weverton is 550 to 825 feet and it overlies the Loudoun
Formation and underlies the Harpers Formation.
The most prevalent rock formation on the Watershed is the Weverton formation. The Weverton
formation is commonly found along ridges throughout the Blue Ridge based on its composition
of folded quartzite, conglomerate and metasiltstone. Based on the presence of fossils in the
formation, geologists are able to date the Weverton formation as originating in the Cambrian
age. The Weverton formation can get as thick as 600 foot in sections. Due to its great depth and
the distinct changes in lithology throughout, three sub-units called members have been identified
within the formation.
With the Weverton formation divided into three members the first is the Buzzard Knob member.
The Buzzard Knob member is the oldest and most prominent of the three based on its resistance
to weathering. As a result of its great fortitude its claims dominance on ridges and peaks
throughout the Catoctin and South mountains. The Buzzard Knob member can range up to 160
feet thick and features a composition of light gray, medium bedded, medium to coarse-grained
quartzite. A quartzite is a low-grade metamorphic rock, derived from relatively clean quartz
sandstone. Additionally, other lithologies present to a lesser extent in the member include thin,
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highly sheared layers of dark grey phylite, as well as coarser-grained quartzites and
conglomerates.
Quartzite being composed primarily of quartz sand and quartz pebbles, is much more chemically
mature when compared to a phylite. A rock with a large component of clean quartz grains, such
as quartzite, represents sediments transported further from the source of sediment. Typical
deposition sites of the sediment are lowland rivers and oceanic areas nearshore. The Buzzard
Knob member features cross-bedding. The cross bedding indicates that it is a river deposit, since
the cross-beds represent the meandering sandbars of a river. Quartz is resistant to both chemical
and physical weathering, which helps to create a very resistant rock. As a result of the weathering
resistance it is predominant on the western ridge of the Frederick City Watershed.
The next member within the Weverton formation is the Maryland Heights member. The
Maryland Heights member lies above the buzzard knob member and has an approximate
thickness of 300 feet. It is composed of medium to dark gray phylite, metasiltstone, and
greywacke. Metasiltstone is a metamorphosed siltstone, greywacke is a type of sandstone with
a higher content of feldspar and clay. Similar to the Loudon Formation, these rock layers are
textually and chemically immature. Along with these similarities, the parent material would also
originate from a similar depositional environment as the Buzzard Knob member. Compared to
the Buzzard Knob member the Maryland Heights member is not as resistant to weathering. As a
result, the Maryland Heights member is found underlying lowland areas and valleys within the
watershed and areas such as valleys along Left Hand Fork Road, Right Hand Fork Road, and Oxy’s
hollow.
Within the Maryland Heights Member lies a 70-foot thick layer of quartzite that is nearly identical
to that of the quartzite found in the Buzzard Knob Member. Being that this narrow streak is of
quartzite it has properties akin to the Buzzard Knob member, resulting in high resistance to
weathering. As a result, this narrow layer has stood steadfast to the weathering and now
represents the ridge along the eastern side of the watershed. This quartzite layer forms the ridge
top along the both sides of Right Hand Fork Road and Hamburg Road.
Of the three members within the Weverton Formation, the Owens Creek Member is the
youngest. While this member is similar in composition to the Buzzard Knob Member, it does not
form as many prominent ridges. The Owens Creek member is approximately 140 feet of mediumbedded coarse-grained quartzite and conglomerate, along with thinner beds of greywacke and
siltstone. While the Owens Creek member is not of great significance on the watershed it is
commonly found in other areas. Along South Mountain and the northern areas of Catoctin
Mountain, the Owens Creek member plays a more prominent role as a ridge-forming unit.
Immediately to the east of the Frederick City Watershed, a layer of the Owens Creek Member
creates the steep east facing slopes of Catoctin Mountain as it drops down into Frederick Valley.

Rocks and Soils
The mineralogical component of soils is directly derived from the parent bedrock. The bedrock
material is broken down through physical and chemical weathering of said bedrock. In Frederick
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County, the majority of the soils are kept in place, above the parent rock from which they are
derived. As a result, the textural and chemical nature of the soils found on the watershed are
largely a function of the immediately underlying bedrock.
The quartzite and conglomerate makeup of the Buzzard Knob and Owens Creek members of the
Weverton formation lead to the formation of sandy soils overlaying the bedrock. These rocks are
made almost entirely of quartz sand grains and pebbles, cemented together and later melted
together. When weathered over time, these rocks will yield little other than quartz sand.
Quartzites and conglomerates are also river deposits, which contain virtually no calcium
carbonate (such as limestone). Due to the lack of alkaline material the resulting soil is very acidic
and has little buffering capacity.
Phylite rocks, such as in the Loudoun Formation and the Maryland Heights Member of the
Weverton Formation, are derived from shale. Shale is largely composed of compacted clay grains.
Therefore, when phyllites are weathered, the resulting soil is likely to have a high clay content.
Most of the phyllites in the Frederick City Watershed also contain a fairly high quartz content,
which will add a sand component to the soil. Soils derived from phyllites will therefore take the
form of a loam or sandy-loam type. As with the quartzites, phyllites are also river deposits, lacking
in calcium carbonate. So, the soils they produce will also be acidic and unable to buffer acidity.
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Soils on the FCW
Soil is the mixture of organic matter, mineral, gas, liquid and living organisms that covers the
surface of the earth. Soil serves a variety of functions, with those of chief concern to us being the
growing medium for woody and herbaceous forest plants, as well as place for water storage,
filtration and a supply of clean water. Soils featured on the Fredrick City Watershed
predominantly originate from quartzite, phylite, greenstone, muscovite schist, and siltstone. The
potential productivity of the soils to grow trees ranges from poor to excellent, with most sites
being fair to average. The mineral component leads these soils to be strongly to moderately
acidic, which serves to limit the tree species that can grow upon the soil. Due to a lack of calcium
carbonate and magnesium carbonate on the watershed property, the soils have little buffering
capacity. This reduced buffering capacity allows the soils, vegetation and streams to become
susceptible to acid precipitation. Shown below, you will find the soil series, and specific soil types
which are found on the FCW. Site index (SI) indicates the average height of a normal tree growing
in that soil type at 50 years of age. In most cases, the tree species used for the site index
measurement is a Northern Red Oak (NRO).

Soil Types
Airmont Series
The Airmont series consists of very deep, moderately well drained soils. Permeability is
moderately rapid above the fragipan and slow in the quartzite, phylite, and siltstone. They are on
strongly sloping and moderately concave mountain backslopes and footslopes. The pH ranges
from 4.5 to 5.5. Slopes range from 3 to 25 percent.
ArB – Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
SI- NRO 70, Cu. Ft. / Acre/ Year – 57
ArD – Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI- NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
The Bagtown series consist of very deep well drained soils. Permeability is moderately slow to
slow. These soils formed in colluvial materials on mountain backslopes, footslopes, colluvial fans,
and benches. The pH ranges from 4.5 to 5.5. Slopes range from 3 to 45 percent.
BaB- Bagtown cobbly loam, 3 to 8 percent slopes, extremely stony.
SI – NRO 69, Cu. Ft. / Acre/ Year – 57
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BaC- Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year - 57
BaD- Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- WO 69, Cu. Ft. / Acre/ Year -57
BbD- Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year - 57
BbE- Bagtown cobbly loam, 25 to 45 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
The Edgemont series consists of very deep, well drained soils. Permeability is moderate. These
soils formed from quartzite residuum. They are on nearly level to steep ridges and upper
backslopes in the Piedmont and Blue Ridge Provinces. The pH ranges from 3.6 to 5.5. Slopes range
from 0 to 45 percent.
EgB- Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgC- Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgD- Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
ErC- Edgemont- Rock outcrop complex, 8 to 15 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
ErE- Edgemont- Rock outcrop complex, 25 to 45 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
Foxville Series
The Foxville series consists of very deep, somewhat poorly drained soils. Permeability is
moderately slow. These soils formed in alluvium and colluvium derived from mixed greenstone,
greenstone and gently sloping, high gradient flood plains. The pH ranges from 3.5 to 4.5 at the
surface, and 4.5 to 6.0 in the subsoil. Slopes range from 0 to 8 percent.
FoB – Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI- PO 90, Cu ft/ Acre/ Yr- 72
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FxA – Foxville and Hatboro soils, 0 to 3 percent slopes
SI- (Foxville) PO 90, Cu ft/ Acre/ Yr- 72, SI- (Hatboro) PO 60, Cu ft/ Acre/ Yr- 43
Mt. Zion Series
The Mt. Zion Series consists of very deep, moderately well drained soils. Permeability is
moderately slow. These soils formed in residuum or soil creep from greenstone rocks they are on
nearly level to strongly sloping mountain backslopes and footslopes. The pH ranges from 5.1 to
6.0. Slopes range from 0 to 3 percent.
MnA – Mt. Zion- Rohrersville complex, 0 to 3 percent slopes.
SI- NRO 73, Cu ft/ Acre/ Yr – 57
Stumptown Series
The Stumptown Series consists of very deep, moderately well drained soils. Permeability is
moderately rapid. These soils formed partly in slope creep and partly in residuum that weathered
from interbedded quartzite, quartz muscovite schist, phylite. They are on ridges and side slopes
of Blue Ridge anticlinorium. The pH ranges from 4.5 to 5.5. Slopes range from 0 to 65 percent
slope.
StB- Stumptown- Rock outcrop complex, 0 to 8 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StC- Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StD- Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
SuD – Stumptown- Bagtown- Rock outcrop complex, 15 to 25 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
SuF – Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI – BO 80, Cu ft/ Acre/ Yr – 72
Weaverton Series
The Weaverton series consists of deep, well-drained soils. Permeability is moderate. These soils,
derived in colluvium, form interbedded quartzite and quartz over residuum weathered from
muscovite schist and phylite. They are often found on gently sloping to steep, convex mountain
backslopes along South Mountain and Elk Ridge. The pH ranges from 4.5 to 5.5. Slopes range
from 8 to 45 percent.
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WeC – Weaverton- Hazel complex, 8 to 15 percent slopes, very stony.
SI – NRO 70 Cu ft/ Acre/ Yr – 57
WeD – Weaverton- Hazel complex, 15 to 25 percent slopes, very stony.
SI- NRO 70, Cu ft/ Acre/ Yr – 57
WeE- Weaverton-Hazel complex, 25 to 45 percent slopes, very stony.
SI – NRO 70, Cu ft/ Acre/ Yr – 57

Site Growth Potential for Soil Types
Provided are the approximate Upland Oak Site Index (height of dominant trees at age 50) and
potential cubic feet growth based on mapped soil types. These estimates of site quality
frequently vary from field measurements, so field measurements were given precedence in
determining site growth potential for individual stands.

Soil Types

Site
Quality

Site
Index

Potential Volume Growth (Cu.
Ft./Ac/Yr)

Excellent

80+

70 Cu. Ft./ Acre/ Year

Good

70-79

60 Cu. Ft./ Acre/ Year

Average

60-69

50 Cu. Ft./ Acre/ Year

StB, StC, StD, SuD, SuF, FoB
ArB, WeC, WeD, WeE, MnA
ArD, BaB, BaC, BaD, BbD, BbE, EgC,
EgB, EgD, ErC, ErE
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Water Resources and Quality
The water resources located within the Frederick City Watershed are a strong focal point to
maintain a quality water source inhabiting areas of human land use activities and aquatic
systems. Aquatic systems are grouped into three categories: groundwater, wetlands, and
streams.
Groundwater
Groundwater is an important natural resource of Frederick County and the Frederick City
Watershed. Groundwater is derived from the upper portions of main stem streams and
consolidated rock. When these locations are saturated, the soil and subsoil supplies water to
underground springs. Natural ground water quality throughout the watershed has been
discovered to be good in quality and serves as a strong base for downstream portions of the
waterways.
Wetlands
Nontidal wetlands are freshwater areas that are covered by water or have saturated soils for
brief periods during the growing season. These areas include a variety of environments such as
marshes, swamps, bottomland hardwood forests, and inland bogs. Some of these areas are not
easily recognized due to lack of water presence during periods of time in the summer months.
Streams
The Maryland Biological Stream Survey (MBSS) has conducted stratified random samples of
streams within Frederick County. The MBSS uses randomly selected sites to provide a
representation of Maryland’s stream conditions. Ratings are completed and streams are given
one of three ratings due to overall factors. These ratings are comprised of good, fair, and poor.
Based on ecological health indicators used by the MBSS, the overall condition of the Frederick
City Watershed streams during 2008-2016 were rated as good. This conclusion of stream quality
is determined by using an Index of Biotic Integrity (IBI). IBI is a scientific tool used to identify and
classify stream health. An IBI associates anthropogenic influences on a stream or with biological
condition in the stream and is formulated using data from biological surveys.
The primary focus on the Frederick City Watershed is to maintain and improve water quality
throughout the waterways of the Watershed. The Fishing Creek Reservoir provides about 20% of
the water needs for the city of Frederick. There are approximately 26 miles of perennial streams
and 14 ponds that inhabit the Watershed. These waterways are all sustainable water sources for
the city of Frederick. There are two waterways located in the central portion within the Frederick
City Watershed. These include Fishing Creek and Little Fishing Creek. Fishing Creek stems from
the head waters of Steep Creek. This stream flows to the Fishing Creek Reservoir and is one of
two waterways that do so. Little Fishing Creek is the second waterway that is present within the
central region of the Frederick City Watershed. This stream joins from the head waters of Dry
Branch and it also flows to join the Fishing Creek Reservoir. These waterways then flow out of
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the Reservoir and continue into the Monocacy River above the intake for the Frederick City water
supply system. Contributing clean water throughout the Watershed benefits the waterways on a
larger scale. When the water reaches the Monocacy River, flows will then lead to the Potomac
River and into the Chesapeake Bay. The importance of having quality water throughout the
Watershed will reflect on the quality of these larger scale waterways. The smaller waterways that
exist on the property provide good water quality according to the MBSS. This reflects on the
aquatic organisms and trout living in these waterways. Clifford Branch is another waterway
located within the Frederick City Watershed. This stream is located to the southwest of the main
portion of the property and flows to Tuscarora Creek. Tuscarora Creek then flows to the junction
of the Monocacy River north of the junction of Israel Creek. According to the MBSS this stream is
classified as having a good quality rating after close examination. This waterway has a very
popular area for recreation surrounding its banks. With studies showing good water quality
within the stream, this directly correlates that good BMPs have enhanced the elements found
within the waterway.
When observing water quality within the Frederick City Watershed there are a few factors to take
into account. The main factors that could degrade water quality are sediment, nutrients,
temperature, and acidity. According to the Frederick County Stream Survey in 2016, the streams
located in the northern portion of the county showed lower levels of nitrogen than the other
portions of the county. Nitrogen levels are a good indicator of a high-quality stream. When
human disturbances including development and agriculture occur in the proximity of a waterway
nitrogen levels will rise. Maintaining control over what activities take place and where these
activities occur within the Watershed is a key component to maintain acceptable runoff into
these important waterways. A large concern is maintaining a consistent low stream temperature.
Hemlocks that grow along the stream banks in and around the Watershed are battling the
hemlock wooly adelgid. As hemlocks die, sunlight reaches the stream, increasing the
temperature, which degrades stream health. Overall the streams that flow through the property
are good habitat for aquatic organisms, both macroinvertebrates and fish. Key headwaters are
found in the Watershed and their protection is important to protect the health of aquatic
organisms, including the native brook trout population, which has significantly diminished
numbers throughout the state and region. This has caused this species harm and directly caused
open pockets of stream side cover. If new regeneration is not established along these waterways,
temperatures will rise and could reflect harm to the waterways. To obtain high water quality,
practicing best management practices (BMPs) is critical. These practices need to be used in
connection to roads and trails, logging operations, and streamside management. Overall, the
streams that flow through the property are a good habitat for aquatic organisms. This is a very
important resource to continue to protect due to the location being at the head waters of
multiple key waterways within the state. This sustained resource is also critical for the native
brook trout that inhabits the Watersheds streams. Without the necessary aquatic organisms
present, the species would decline in population and be susceptible to population depletion.
When looking at the big picture of having a reliable sustainable resource, all the small factors of
an ecosystem reflect on what the overall quality is within the focused resource.

42

Streamside Management Zones
Streamside management zones (SMZs), also known as stream buffers or riparian forest buffers,
are among one of the most important mechanisms used to protect water quality and the living
resources dependent on it. SMZs should limit the amount of mechanized work allowed within
their boundaries, be it mechanized harvesting, or road and trail construction. State of Maryland
regulations apply to timber harvesting activities, as well as road construction within SMZs, and
need to be followed on the property. All standards and specifications set forth by the Maryland
Department of the Environment (MDE) will also apply, with the recommended additions to SMZ
size shown below. Following these regulations and standards will ultimately serve to protect the
high-quality water resources on the FCW, show the DNR-City partnership leading by example,
and keep the FCW ATFS Tree Farm qualified by following their standard of compliance with laws
and regulations.
Maryland Department of the Environment has developed guidelines in order to determine the
minimum size of an SMZ required to properly protect the water quality. These guidelines, as well
as supporting info on erosion and sediment control may be found in the 2015 MDE Soil and
Erosion Control Standards and Specifications document. The equation used to determine SMZ
width is as follows: 50ft. + 2ft. for every 1% slope. Following the precedent set in the 2005 Forest
Stewardship Plan for the FCW, the MDE equation was modified as such: 50ft. + 4ft. for every 1%
slope. In addition to this modification, the minimum SMZ should be 100ft. on all sides of any
surface-water resource. The following table displays SMZ distances recommended by both MDE
and the stricter recommendations to be followed on the FCW. Within the first 100 feet, no
harvesting should be conducted, with exceptions for approved stream crossings, forest health,
or public safety. Any harvesting operations outside the first 100 feet. should be done under a
custom plan prepared by a licensed forester and approved by MDE, and should retain a minimum
of at least 60 square feet of basal area. For more information on a custom plan, please click here
to view the 2015 MDE Soil and Erosion Control Standards and Specifications.

Average Slope (%)
0
10
20
30
40
50
60
70
80
90
100

Minimum SMZ per MDE 2015
Sediment Control Standards
50 feet (‘)
70’
90’
110’
130’
150’
170’
190’
210’
230’
250’
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Minimum SMZ Recommended
per Frederick City Watershed
100 feet (‘)
100’
130’
170’
210’
250’
290’
330’
370’
410’
450’

Frederick City Watershed Wetland Classifications and Stream Order Codes

Stream Orders
Numerically designates where in a watershed drainage system a stream segment lies.
First order: The smallest streams that flow from upland areas by springs and seep sources
that maintain defined stream beds throughout the first year.
Second Order: Where first order streams converge with each other makes second order
stream classifications.
Third order: When two second order streams form together it is then classified as a third
order stream.

Wetland Classification Codes
The following codes are used to describe wetland areas on the Wetlands map for Frederick City
Watershed.
•
•
•
•
•
•
•
•
•
•
•
•
•

R2UBH: Riverine, Lower Perennial, Unconsolidated Bottom, Permanently Flooded
R3UBH: Riverine, Upper Perennial, Unconsolidated Bottom, Permanently Flooded
R5UBH: Riverine, Unknown Perennial, Unconsolidated Bottom, Permanently
Flooded
R3RBH: Riverine, Upper Perennial, Rock, Permanently Flooded
PEM1A: Palustrine, Emergent, Persistent, Temporarily Flooded
PEM1E: Palustrine, Emergent, Persistent, Seasonally Flooded Saturated
PEM1Eh: Palustrine, Emergent, Persistent, Seasonally Flooded Saturated,
Diked/Impounded
PFO1A: Palustrine, Forested, Broad-leaved Deciduous, Temporarily Flooded
PFO1B: Palustrine, Forested, Broad-leaved Deciduous, Saturated
PFO1C: Palustrine, Forested, Broad-leaved Deciduous, Seasonally Flooded
PFO/SS1E: Palustrine, Forested/Scrub-Shrub, Broad-leaved Deciduous, Seasonally
Flooded
PUBHH: Palustrine, Unconsolidated Bottom, Permanently Flooded,
Diked/Impounded
PUBHx: Palustrine, Unconsolidated Bottom, Permanently Flooded, Excavated
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Map 6: FCW Water Resources
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Map 7: Roads of Concern
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Map 8: Slope Map
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Rare, Threatened, or Endangered Species (RT&E)
There are a few species that are located within the property that are considered vulnerable
species. The exact location of these species is not publicized for the protection of the species and
their associated habitats. The RT&E S1 rated animal and insect species include Allegany Woodrat,
Eastern Small-footed bat, Edwards Hairstreak butterfly, Elfin Skimmer, and Little Blue Dragonlet.
All of these species are located within the Watershed, although some are easier to find than
others. According to the Maryland Department of Natural Resources Wildlife and Heritage
Service there also several S1 rated vulnerable plant species. These S1 rated species include the
Appalachian Sandwort, Broadleaf Bunch Flower, Glade Spurge, Goldthread, Little
Floatingheart, Long-bract Green Orchid, Shriver’s Frilly Orchid, Low Rough Aster, Northern Oak
Fern, Sharp-Scaled Mannagrass, and Yellow Ladies’-tresses. These State listed S1 ranked species
are classified as critically imperiled and are among the most vulnerable species on Maryland’s
RT&E list. Continual monitoring and support will be critical to keep the remaining populations
intact.
Perhaps the two most prevalent threats to RT&E species and their habitats on the Watershed are
climate change and habitat destruction or encroachment. Climate change has become an everincreasing threat for these species, as well as those non-threatened or endangered species
inhabiting the property. Studies show that climate change is directly impacting the distribution
of these species, putting ever more stress on already strained and threatened populations.
Monitoring habitats, particularly where these impacted species are found, will be key to
understanding the relationship between habitat and species and understanding how to better
protect those vulnerable populations. Following climate change, the construction of roads and
trails, continuous use of hiking/biking trails, and silvicultural activities can also levy great impacts
on these vulnerable species. Prior to the installment of any new road or trail, or implementation
of any silvicultural activity, the area in question should be reviewed for any potential RT&E
habitat or occurrences. This review would take place during the AWP process of planning in which
Maryland Wildlife and Heritage reviews proposed activities for the following year. The
Interdisciplinary Team review will be key to ensuring proposed management activities have no
negative effects on local wildlife and RT&E species, and possibly even integrate steps protect and
expand RT&E habitats and populations. The RT&E species observed are included in the following
charts shown below.
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Forest Health
Forest health is defined as the ability of the forest to recover from natural and human caused
stressors. Examples of stressors could include: invasive plant, insect, or disease outbreaks,
droughts, wildland fires, excessive wet-periods, wind events, acid deposition, and global and
regional climate change. A healthy forest will display a wide range of species, both among woody
and herbaceous plants, across all size-classes, is not over-stocked, will keep competition for
resources to a minimum, and will be a host to many native and beneficial species of insects and
animals. A healthy forest will be resilient to many of the aforementioned stressors, allowing it to
persist and thrive into the future.

Invasive Plants, Insects, and Diseases on the FCW
One of the leading forest health factors that must be taken into account prior to any management
practice is the presence of exotic invasive plants, insects, or diseases. The Frederick City
Watershed, like much of the State of Maryland, is home to a host of many exotic invasive plants
and insects. The presence and abundance of these plant and insect pests may directly dictate
management actions to be taken, and the timeline required to achieve the desired results. The
identification, treatment, and monitoring of exotic invasive plants, insects, and diseases is one of
the most important management practices undertaken annually on the FCW. Failure to identify
and treat exotic invasive pests could result in failed management practices, requiring further
labor and time in the future to correct.
What is an invasive species?
An invasive species can either be a native or exotic species of plant, insect, animal, or disease
whose introduction into an ecosystem causes or could cause environmental or economic harm.
Exotic invasive species are non-native species found outside of their natural ranges, while native
invasive species are deemed invasive due to their function on the landscape or within an
ecosystem.
Why are invasive species a problem?
When taken in context of forest management, invasive plant species generally out-compete
native plants for resources such as: soil nutrients, water, available growing space, and available
sunlight. Invasive species will generally display more aggressive growth rates and are normally
very prolific seeders. Another trait lending to their success on the landscape is their lack of
predators. Both invasive plant and insects lacking predators are allowed to flourish freely,
without the degree of predation normally seen with their native counterparts on the same
landscape.
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Exotic Invasive Plants on the FCW
Though not as obvious as insect and disease outbreaks, the slow and methodical infestation by
exotic invasive plants can be just as harmful to the landscape in the long term. The competition
for space, soil nutrients, water, and light are often won by the invasive plants displaying more
aggressive growth rates and spread mechanisms. Many invasive plants will also leaf out earlier,
and stay greener longer, effectively displaying a longer growing season than many of their native
counterparts. The displacement of their native counterparts on the landscape may also serve to
affect life-cycles of certain bird and insect species, as well as change soil chemistries and nutrient
cycling.
Exotic invasive plant distribution in the FCW is heaviest along heavily travelled roads, trails, paths,
and permanent openings. Management and recreational activities lending to soil movement and
disturbances, as well as the general distribution of invasive plants near water resources further
exacerbate the establishment and spread of invasive plants throughout the FCW. Travel by any
means, be it foot, hoof, vehicle, or pedal are all means by which invasive plants spread
throughout the landscape. Seeds will be often cling to passersby, and later be deposited in areas
lacking current populations of invasive plants. Two of the most common vectors of spread are
wind and wildlife. Wildlife will often ingest seeds and berries from invasive species, and deposit
them elsewhere. One final situation which has introduced new exotic invasive species to the FCW
is illegal dumping. Common yard waste is regularly found along FCW roads, and this led to the
introduction of English Ivy and Common Daylily in past years.
Prior to making any management decisions, the presence of exotic invasive plants must always
be taken into account. Pre-planning and invasive control prior to activities such as harvesting,
equipment work, and prescribed fires could save countless hours of labor and funding.
The table below shows some of the most prolific exotic invasive plant species found on the FCW.
For more information on the listed exotic invasive plant species, please reference the following
link: https://www.invasive.org/alien/pubs/midatlantic/index.htm .

Common Name
Japanese Stiltgrass
Wavyleaf Basketgrass
Garlic Mustard
Mile-a-Minute
Oriental Bittersweet
Multiflora Rose
Japanese Barberry
Autumn Olive
Japanese Angelica
Tree-of-Heaven

Scientific Name
Microstegium
vimineum
Oplismenus hirtellus
ssp. undulatifolius
Alliaria petiolata
Polygonum perfoliatum
Celastrus orbiculatus
Rosa multiflora
Berberis thunbergii
Eleagnus umbellata
Aralia elata
Ailanthus altissima

Type of Plant
Annual grass
Perennial grass
Biennial herb
Annual vine
Deciduous vine
Thorny shrub
Thorny shrub
Large shrub
Small, armored tree
Medium-sized tree
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Distribution on FCW
Widespread, along
roads and trails
No known occurrences,
eradicated in 2016
Widespread
Widespread
Widespread
Widespread, declining
Widespread, declining
Around wildlife fields
Along roads and trails
Widespread, declining

Exotic Invasive Insects on the FCW
There have been two major exotic insect pests that have influenced FCW forest structure heavily
in recent years. These insect pests are the gypsy moth (Lymantria dispar) and the hemlock wooly
adelgid (Adelges tsugae). Others like the emerald ash borer (Agrilus planipennis), which has killed
millions of ash trees across the U.S., have played a lesser role on the FCW due to the relative
rarity of ash species on the FCW. A species of great concern, especially among the agricultural
industry within the County, is the spotted lanternfly (Lycorma delicatula). Thorough monitoring,
and treatments should be undertaken if, and when threatening populations of any of the above
listed are found. When caught early, countless hours of labor, and funding can be saved treating
new populations.
Gypsy Moth
The gypsy moth appeared on the FCW in the mid to late 1980s. The peak of the defoliation during
the first outbreak was around 1984. During its caterpillar stage, gypsy moth feeds primarily on
the leaves of deciduous hardwoods, preferably oaks, and is capable of total defoliation. When
gypsy moth is coupled with other environmental stressors such as secondary pests, pathogens,
drought, and nutrient deficiencies, severe mortality is often the outcome. The species
composition of the FCW, favoring many species of oaks, leaves the landscape particularly
susceptible to the gypsy moth. The defoliation seen during the 1980s caused the mortality of
hundreds of acres of hardwood forest, which were ultimately salvage harvest in the late 1980s.
2007 to 2009 saw another rise in gypsy moth population on the FCW. During this time, advances
in knowledge of the insect and treatment strategies led to a concerted effort to combat the pest.
The Maryland Department of Agriculture led an aerial herbicide application program which led
to several hundred acres of the FCW being treated between 2008 and 2009. The MDA utilized a
mix of the insecticides Bt and Dimilin which proved very effective on the pest.
In recent years, there have been no major outbreaks of the gypsy moth. The pest is still on the
landscape and acting heavily in many areas across the state. Two naturally-occurring diseases
have assisted in control of gypsy moths over the years, the nucleopolyhedrosis virus (NPV), and
a fungal disease Entomophaga maimaiga. The NPV is present in all populations of gypsy moth,
but many healthy caterpillars will carry a sub-lethal load. It is not until caterpillars become
stressed, often from competition for food resources during outbreaks, that NPV will show heavy
mortality in a population. Gypsy moth caterpillars killed by NPV will often hang limp, in an upsidedown v-shape, from a branch or twig. The fungal disease Entomophagia maimaiga (Em). Em is
native to Japan and is heavily dependent on local weather patterns to germinate spores. Once
infected with Em, the fungus will quickly grow within a caterpillar, killing the host within a week’s
time. The gypsy moth killed by Em will often appear dry, stiff, and hang head-down from branches
and twigs. The dead caterpillars will then release their own Em spores, further infecting other
caterpillars, and ultimately adding the overwintering spores back into the soil. To this day, MDA
has continued monitoring activities of gypsy moth on the Frederick City Watershed in order to
recommend and prescribe treatments once damaging levels of the pest are seen on the
landscape.
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Hemlock Wooly Adelgid
The hemlock wooly adelgid (Adelgis tsugae) arrived on the FCW around 1990. This small insect,
similar to an aphid, has led to a noticeable and detrimental decline of Eastern Hemlock on the
FCW. The insects suck the sap out of the needles of hemlock trees, leading to decreases in health
and vigor, and fatality when populations are high enough. This pest is easily identifiable due to
the white, cottony appearance which originates at the base of the needles and moves outwards
as the population grows. High populations of hemlock wooly adelgid will often coincide with
populations of elongate hemlock scale (Fiorinia externa ferris). The hemlock scale acting as a
secondary pest will often lead to increases in fatality among infested specimens.
Eastern Hemlocks are an important part of the regional landscape, as well as an important
determining factor in FCW forest health and water quality. As the hemlocks succumb to adelgid
populations, they are being replaced with early-successional deciduous species such as red
maple, black gum, and black and yellow birches. The decline in the hemlock population in the
eastern U.S. has been found to lead to negative impacts on forest and wildlife diversity, soil
nutrient and carbon cycling, and stream temperatures. The Maryland Department of Agriculture
(MDA), Forest Pest Program has been monitoring and treating populations of hemlock wooly
adelgid in the Watershed since the early 2000s. This ongoing effort uses both a systemic
insecticide and the predatory beetles Laricobus nigrinus and Sasajiscymnus tsugae. Due to these
HWA control efforts, populations of HWA on the FCW have subsequently been held in check.
Further monitoring and control will be needed moving forward to stop the further loss of this
important ecological species.
Spotted Lanternfly
The spotted lanternfly (Lycorma delicatula) is a planthopper which is native to China, India,
Vietnam, and Korea. First detected in PA in 2014, the insect has spread quickly and is now found
in every neighboring state. Though tree-of-heaven (Ailanthus altissima) is the preferred host,
spotted lanternfly has been known to feed on fruit trees, ornamental trees, vines, and forest
species such as birch, maple, and poplar. Due to this wide range of hosts, and propensity to
produce massive populations of damaging nymphs and adults, monitoring and control efforts
need to be substantial when spotted lanternfly nears the FCW. One control effort already
underway is the inspection of state vehicles and equipment for egg masses prior to traveling to
the FCW. Control and management of the primary host, Ailanthus, has also been found to make
areas less prone to major infestations of spotted lanternfly. Once populations are found, further
removal of host species, as well as systemic insecticides in trap trees may be used to keep the
population in check. No populations or occurrences of spotted lanternfly are yet known on the
FCW as of Fall 2021. Monitoring efforts are being undertaken in order to locate and control
populations before permanent establishment takes place.

55

Exotic Invasive Diseases on the FCW
Exotic invasive diseases have played a large role in shaping the forest types we see today on the
FCW. The best example of this is the chestnut blight, (Cryphonectria parasitica), which arrived
here in 1918. The chestnut blight decimated chestnut populations all throughout its native range,
including the FCW. A hand-drawn map by Maryland’s first State Forester Fred Besley, produced
in 1913, depicting a large portion of the northern end of the FCW, exists in the Frederick City
archives. The map delineates forest types, burned areas, harvested areas, roads, and sawmills.
At least 70% of the listed forest types were predominantly American chestnut, or mixed
oak/chestnut. Today, you will not find a single American chestnut present in the overstory on the
FCW, as well as much of its native range. American chestnut is still present on the landscape,
most growing two to six inches in diameter before succumbing to the blight, then ultimately
resprouting from the roots. This lingering presence is but a reminder of the species that was once
king of timber and nut production on the east coast. Today, the American Chestnut Foundation
(ACF) is leading efforts on research and the genetic processes of crossing/back-crossing American
chestnuts with Chinese chestnuts. The goal is to produce a chestnut which displays many of the
traits of an American chestnut but shows the blight resistance of the Chinese chestnut.

Wildland Fire
Wildland fires in Maryland can occur during any month of the year, but occurrences generally
peak during the vegetative transition periods of spring and fall. During this time deciduous trees
have an open canopy allowing fuels on the forest floor to dry out due to direct exposure from
sunlight and wind. The only natural cause of wildland fire is lightning. This only contributes to
about four percent of wildfire ignitions a year. The leading cause of wildland fire in Maryland is
human influenced. Improper debris burning is the leading cause, followed by arson. Other ways
wildland fire can be caused are equipment use, children playing with fire, smoking, campfires,
downed power lines, and improper disposal of ashes. Implementation of management practices
to reduce fuel loads will have large beneficial impacts in the case of a wildland fire. The
implementation of fire breaks is critical to help contain fire in generalized areas. The maintenance
of all roads, and trails on the Watershed can assist in the aid of controlling wildland fire.
Fire was used on the landscape by Native Americans to accomplish various objectives across
targeted areas. They used fire as a tool to manage vegetation and to promote habitat for certain
game and plant species. Following the introduction of European diseases, the impact of fire
diminished for a period of time allowing regeneration of trees in previously cleared areas. When
fire is not present on the landscape for long periods of time, fuels begin to build up and may
contribute to cause large intense fires. The reduction of fuels is critical to maintain control of
wildland fire. Fire is beneficial to the land when it burns with low intensity in a small manageable
area. Negative impacts are greatly reduced on the landscape when wildland fire burns at a less
intense temperature.
Land managers providing fire on the landscape have certain ecological goals to increase habitat
for plant and wildlife species. Providing enhanced conditions to promote pine and oak
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regeneration is a main focus among land managers on the Watershed. When fire inhibits the
landscape it helps clean out the duff layer and enhances growing conditions for desirable species
such as pine and oak. Controlling undesirable species is also a strong focus within stands on the
Watershed. Species that exhibit thin bark such as red maple, black gum, and black birch can be
thinned in a stand with the presence of fire. Fire present on the landscape also benefits a variety
of wildlife species. The Edwards hairstreak butterfly is a strong focal point among land managers
focusing on providing better habitat to assist the species on their migration through the
Watershed.
To help aid in the prevention of large catastrophic fires, fire must be introduced occasionally to
help lighten fuel loads. If a stand is without fire for an extended period of time, regeneration will
take over cleared areas and add extra fuel to forest floor. In our region of the Appalachians the
observed fire interval consists of around six to ten years for the areas that are warm and dry (Fire
History of the Appalachian Region, 2017). In areas where conditions are cool and wet the MFRI
is 50 years. When areas do not meet this fire interval, prescribed burning can be an effective way
to produce desired outcomes for particular forest stands. Having fire exist on the landscape will
provide a more resilient forest, manage fuel loads, and restore ecology. (Working with Fire,
2020). The process of completing a prescribed burn in a predetermined stand consist of pre-burn
considerations and preparations within the completion of a burn plan. A burn plan lists goals to
be obtained and resource objectives that are to be met within the prescription. Burn plans also
list organization of equipment and staff needed to conduct the burn. Weather parameters are
found in the plan to allow the burn boss and crew members to only burn when the weather meets
the parameters that are agreed upon.
In the event of a wildland fire on the Watershed a community wildfire protection plan has been
assembled to assist with the suppression of the event. This CWPP is located in the appendix
section of this plan for reference. Continual maintenance to all roads and trails on the Watershed
will greatly enhance the capabilities of access to wildland fire. This will also allow faster response
time for suppression.

Global and Regional Climate Change Effects on Forest Health
Global and regional climate changes are currently exerting forces on our native ecosystems,
which may facilitate changes in biodiversity, soil composition, available nutrients, forest
hydrology, and atmospheric composition. The following topics will cover just a few of the changes
that are currently being seen on the FCW.
Species distributions and ranges are generally set by the regional climate, and the host
environment. Climate change is forcing changes to the regional temperature and precipitation
patterns, which ultimately effects native and invasive species distribution and ranges
(https://climate.org/archive/topics/ecosystems/invasivespecies.html). Regionally, precipitation
has been trending towards wetter conditions (Krakauer et al., 2019). This study analyzed drought
statistics for the NE United States and concluded that although a wetter mean condition was
found to exist during the period of 1901-2015, the same region has experienced no less drought
risk in terms of length of time or intensity. The NE region, much like any other eastern US region,
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is expected to see varying degrees of hydrologic intensification as a result of the changing climate.
This is in stark contrast to the numerous scientific studies and models predicting super-droughts,
the likes of which have not been seen for over 1,000 years, to begin to affect the southwestern
and central plains portions of the US. These changes in precipitation and average temperatures
may cause transitions, both local and regional, in the traditional species seen dominating our
forests. A trend being seen among many Appalachian forests, termed mesophication, is
beginning to be seen on the Frederick City Watershed. The driver of this change is not totally
known, and cannot be attributed to one cause, but is more likely a complex of issues such as:
unsuitable germination and establishment conditions for specific species, native and non-native
pests and diseases, changes in local fire regimes, as well as the regional and local changes to
precipitation and climate.
Mesophication is the transitioning of dominant plant species from xerophytic species (species
using little water resources), to mesophytic species (species which tend to utilize more water)
(Caldwell et al., 2016). The example of this on the FCW is the transitioning from oak/hickory
(xerophytic species), to maple, gum, and birch (all mesophytic species). This transition seems to
be more prevalent in unmanaged Appalachian forestlands. The mesophytic species out-compete
their xerophytic counterparts for water resources, available growing space, and soil nutrients,
affording them faster growth rates, numerically greater regeneration numbers, and ultimately
dominance in the overstory composition. Another aspect of the continuous mesophication and
climate fluctuations is the eventual decline in water yield which has been found, especially in
unmanaged forested watersheds in the eastern United States. It has been found that climate
fluctuations and mesophication has led to, or could eventually lead to, up to an 18% decline in
water yield during a year’s time, given the proper conditions (Caldwell et al., 2016). Major
decreases in water yield from historically stable sources such as the Frederick City Watershed
could place unwanted stress on water supplies, even as demand continues to increase year after
year. Active management can minimize over-stocking and decreased water yield, allowing for
new species adaptations with a resilient mix of mesic and xerophytic species, taking future
conditions into account resulting in increased water yields and other enhanced ecosystem
services.
Another aspect of global, regional, and local climate change is the increased concentrations of
carbon dioxide (CO2) in the atmosphere. Global atmospheric CO2 was shown to be 409.9 ± 0.1
ppm in 2019, which was a new annual high, and is forecasted to continue to rise for the
foreseeable future. For perspective, the next highest concentration over the past 800k years was
300ppm, occurring roughly 320k years ago (Lindsey et al., 2020). One of the earth’s largest carbon
sinks, its oceans, has captured and currently holds upwards of 50% of all CO 2 emissions which
have occurred since the 1850s. This ultimately has affected our oceans, effectively lowering their
pH by 0.1, equating to a 30% increase in acidity. Following closely behind our oceans, our land
plants and soils also serve to sequester large amounts of CO2.
CO2 and sunlight are essential to the process of photosynthesis. Much of the CO2 utilized during
photosynthesis will either be respired back into the atmosphere or be stored or sequestered in
the plant for the life of that plant, until the plant decomposes. The processes of carbon
sequestration and respiration and their rates of input/output vary widely depending on the type
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of plant, current local climate, water uptake, and rates of decomposition. Trees generally live
longer, grow larger than many other plants, effectively storing more carbon through their annual
addition of wood. Given sufficient water and soil nutrients, many studies have shown that
increases in atmospheric CO2 have actually resulted in quantifiable increases in forest
productivity and growth rates among younger stands (Kirilenko et al., 2007).
It is not yet known whether increased concentrations of CO2 in the atmosphere will favor native
or non-native plants, insects, and animals on the landscape. Research shows that elevated levels
of CO2 in the atmosphere may lead to extended recovery periods following disturbance.
Extended recovery and regeneration periods could ultimately lead to a biological invasion by the
opportunistic, and more vigorous, non-native species. These biological invasions driven by the
changing climate are among the top drivers of biodiversity loss in our forests worldwide (Bellard
et al., 2016).

NIACS Adaptation Strategies for Forested Watersheds
Looking to the future, the Northern Institute for Applied Climate Science (NIACS) has created a
menu of adaptation strategies to assist watershed managers with their resource management
decisions and prescription development (Shannon et al., 2019). The menu of adaptation
strategies makes no specific recommendations with regards to management activities but serves
as a decision support tool to incorporate adaptation strategies into the property management
objectives. Much of the adaptation strategies align well with the eight FCW management
objectives, as well as the eight standards set forth by the 2021 AFF for inclusion in the American
Tree Farm System, and past work done to protect and enhance water resources, limit soil erosion,
increase diversity of species and size classes, minimize impacts from invasive species, and
strengthen infrastructure within the FCW.
Outlined below, you will find the six strategies put forth by the NIACS menu for adapting forested
watersheds to future climates. Each strategy has been broken down and has been elaborated in
terms of what has been done historically and what can be done in the future, to fulfill that
strategy on the FCW. These are generalizations on actions that may be taken in the future, but
specific management decisions will rely on current forest conditions and desired outcomes for
the specific stands and actions prescribed in that year’s AWP.
Strategy 1: Sustain Fundamental Hydrologic Processes
Strategy 1, and its approaches, have historically been employed on the FCW
through protection of these hydrologic functions and the maintaining of forested
cover. Forest harvest operations have always utilized streamside buffers and SMZs
to protect the sensitive soils within proximities to streams, wetlands, and bodies
of water on the FCW. In the future, we can continue the use of these practices to
reduce soil erosion and compaction, and further identification efforts of sensitive
areas based on soil types, species types, and locations within the FCW.

59

Strategy 2: Maintain and Enhance Water Quality
Strategy 2 will go hand in hand with Strategy 1 and will serve to meet the number
one objective for the FCW, which is to maintain and improve the FCW as a source
of high-quality water. All management activities past and present must meet the
requirement of having no negative impacts on water quality and follow forestry
BMPs when in the vicinity of a stream, wetland, or body of water. In regard to
Approach 2.1, work is being done to mitigate the loss of eastern hemlock along
Mountaindale and Gambrill Park Roads which has had an impact on average mean
stream temperatures in those areas. MDA is actively treating hemlocks in an
attempt to save much of the trees larger than six inches dbh.
Strategy 3: Maintain or Restore Forests and Vegetative Cover
Strategy 3 outlines one of the main goals for forest management on the FCW, that
is to create a diversity of species and age classes throughout the forest. The
diversity among species and size will attribute to greater forest health and
resiliency to the effects of pests, disease, climate change, and fires. Historically,
commercial harvests have been implemented with the goal of a residual mixed
oak/hardwood stand, relying on natural regeneration to establish the new stand.
This has been met with varying results due to the establishment of invasive species
post-harvest, even though monitoring has shown adequate regeneration of oak
and mixed hardwood following the harvest. The slower-growing tree seedlings
simply cannot compete with the growth rates of recently introduced and
expanding populations of plants such as hay-scented fern, mile-a-minute, and
Japanese stiltgrass.
Moving forward, it will be the goal to implement silvicultural practices adding to
the diversity and size structures of areas on the FCW which will pose no threats to
RT&E habitats and water quality. Proper planning and implementation of an IPM
program will be required to ensure that seedling germination expectations for
desired species are met, and that invasive species are held at bay at least until
they no longer are able to outcompete the desired regeneration for needed
growth resources. Regeneration must also be sufficient within the first 5-year
period post-harvest. If the desired regeneration is not met, alternatives to natural
regeneration, such as underplanting, must be used to ensure the proper
reforestation of the tract according to Standard 3 of the 2021 AFF Standards.
Invasive species control outside of active silvicultural management areas will also
continue in order to limit the spread of these invasive species throughout the
FCW. It will be the goal to employ an IPM approach to control future infestations,
in order to limit herbicide usage and employ alternative methods of control which
maximize acreages treated while minimizing manpower used.
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Strategy 4: Facilitate Forest Ecosystem Adjustments through Species Transitions
The basis of this strategy is to identify and manage for species that will be most
well suited to future and expected conditions on the property. This is to be done
while managing for the most diverse forest possible under current growth
conditions, while also benefitting a wide range of native insects and animals. A
possibility to fulfill this strategy may include small scale under-plantings of native
east-coast species from regions displaying the expected future conditions on the
FCW. Follow-up monitoring of these plantings may ascertain the suitability of
chosen species to begin use for planting on the FCW. According to the USFS,
approximately 70% of tree species are displaying tree range migration due to a
range of factors which include climate change and numerous eastern US native
species could expand their ranges by 100km by the end of this century. The shifts
among southeastern US species has been found to be predominantly in northern
and western range expansions. (Iverson et al., 2019). At the same time, several
studies suggest that several tree species native to the FCW, especially oaks, are
well adapted to modeled climates expected to be seen in the region (Iverson et
al., 2019 (2)). Oaks in general are very drought tolerant, but can also handle water
remarkably well, especially when inhabiting the soil types seen on the FCW.
Current oak regeneration is often poor throughout the region, as a result of heavy
competition among other mixed hardwoods, past gypsy moth infestations, and
deer browse. Prescribed fires coupled with thinnings often provide for positive
results in terms of increased oak germination and establishment.
Strategy 5: Accommodate Altered Hydrologic Processes
Studies remain inconclusive at the current time with regards to the severity of
increases or decreases in precipitation in the Mid-Atlantic Region. One such study
suggests the Mid-Atlantic region will continue to see wetter mean conditions,
while also seeing no quantifiable decrease in durations or intensities of droughts
(Krakauer et al., 2019). In terms of resource management on the FCW, it should
be the goal to continue managing for a diverse forest, one which is well adapted
to a range of environmental conditions. Reducing stand densities and stocking
through active management where appropriate will achieve greater stand health
and resiliency by reducing competition for water resources if they were to become
scarce. Managing for water storage and potential overland flows in the forest
might include retaining downed woody debris and protection of the soil organic
layers allowing for better infiltration.
Strategy 6: Design and Modify Infrastructure to Accommodate Future Conditions
Much of the infrastructure on the FCW is gravel and dirt surface motor vehicle and
emergency access roads and trails. The majority of these roads and trails are
legacy roads, most being designed and built during the late 1700’s to mid-1800’s,
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and further being installed by the CCC during their operation at camp S-57 during
the period of 1933 to 1938. The design of most of these roads and trails took the
path of least resistance, therefore the sustainability of them was not the foremost
concern. The City of Frederick has gained full ownership of the interior gravel
roads since the last iteration of this FSP. It was their goal to take ownership, and
to further improve the maintenance of the commonly travelled gravel roads. An
example of one of these improvements is the permanent closure of the Delauter
Road ford across Steep Creek. Priority for maintenance has been put on sections
of roads depicted in “Map 7: Roads of Concern” within this FSP. These sections of
roads are primarily located on steeper slopes, and consistently wash-out every
couple of years. Moving forward, added priority for maintenance and
improvements in these areas would be wise due to the addition of more frequent
heavy-precipitation events which tend to exacerbate the problem. Gated access
roads which the City do not normally maintain should be monitored for excessive
soil movement, and erosion control measures should be kept in good order. Gated
access roads which exhibit consistent wash out conditions should be assessed for
closure if they are deemed unneeded for access and fire control efforts. Other
infrastructure within the FCW includes the series of 13 ponds (and their associated
earthen-dams), and the FCW drinking water impoundment reservoir. The
reservoir recently underwent a bathymetric study (2020) in which it was
determined that the reservoir has lost approximately 7mil gallons of capacity and
is in need of dredging to restore its capacity to full potential.
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Forest Health and Management Activity Monitoring
Forest, compartment, stand, and activity monitoring are broad terms used to define the task of
documenting changes to the structure of the land and forest at those specific scales. Monitoring
is an integral part of adaptive forest management and allows the forest manager to ensure
management activities such as forest harvests, timber stand improvements, prescribed fires, and
vegetation control via mechanical control or pesticides continue to meet the objectives of the
property in a sustainable manner. Monitoring on the Frederick City Watershed may be split into
two categories, long-term monitoring and activity-based monitoring.

Long-term monitoring
Long-term monitoring on the Frederick City Watershed is achieved on a 15-year rotation
via forest inventory for the Forest Stewardship Plan. The long-term monitoring process
was last completed in July 2020, prefacing and accompanying the work on this Forest
Stewardship Plan. Inventory data is collected via plots which are systematically sampled
via grid overlaying the entirety of the FCW. Data captured includes: overstory and
understory species compositions and diversity, diameters and heights, health,
regeneration status, wildlife habitats such as den trees and downed woody debris, and
occurrences of invasive species. The compilation and analyzation of the forest-wide data
allows the land manager to see landscape level trends and potential forest health issues
and allows the tailoring of compartment and stand level prescriptions to best meet the
objectives and goals for the property.

Activity-based monitoring
Activity-based monitoring refers to the monitoring, both pre and post activity, of
silvicultural treatments, physical, chemical, or biological control efforts of unwanted
vegetation, possible studies based within the FCW, and the monitoring of BMP usage and
effectiveness during forest harvest operations. The data collected via short-term
monitoring will be finer in detail and provide a clearer picture of conditions and health of
a much smaller area. Pre-activity monitoring data may be used as a control, and the data
may either be based off long-term inventory data or may be collected at a higher intensity
to provide a clearer picture of the delineated activity area. Post-activity monitoring will
provide the land manager with data allowing them to ensure FCW objectives,
sustainability goals, regeneration targets, and treatment efficacies are all being met
within their needed timeframes.
Forest Harvest Review and Monitoring
Forest harvest and thinning operations have historically been checked on a weekly
basis while in active operation to ensure BMPs are used, erosion control standards
are met, and that management is conducted according to the prescription. This
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return interval exceeds MDE requirements for site reviews and has allowed the
land manager to more closely watch progress, and tailor soil erosion control
efforts to minimize effects to the operational and surrounding areas. As a result
of an MOU between the Maryland Department of Environment, and The Maryland
Forest Service, signed in July 2018 and effective October 2020, the Maryland
Forest Service now leads review efforts of forest harvest sites across the State.
The focus of the MOU is on prevention and education, with the goal of increasing
forest BMP usage compliance from 88% to 100%. Forest harvest site reviews
ensure adherence to state required Best Management Practices (BMPs) such as
proper condition and placement of haul roads\skid trails and landings, streamside
management zones (SMZ), stream crossings, safety BMPs and aesthetics. A final
forest harvest site review is completed following the closure of the harvesting
activities. This final review looks at aspects such as haul/skid trail retirement,
landing retirement, haul road stabilization via erosion control measures and
seeding, stream crossing removal and stabilization, and overall site condition left
by the operator.
Following completion of a harvest or thinning, the delineated harvest areas are
monitored periodically to ensure regeneration rates sufficient and conducive to
the desired overstory composition. At this time, it is also important to monitor for
the influx of invasive plant species due to the conducive site conditions created by
increased sunlight and soil disturbance from machinery. The timing and scale of
monitoring will be dependent on the scale and type of the harvest or thinning
operation.
Post-harvest review and monitoring is especially important to ensure adequate
stocking of desired species is achieved within five years, or an appropriate
timeframe for local conditions, per the Performance Indicator 3.1 of the American
Forest Foundation 2021 Standards of Sustainability. Failure to meet this measure
could result in the Frederick City Watershed losing its certification under the
American Tree Farm System.
Vegetation Control Monitoring
Vegetation control, or invasive species management, is the removal of an
unwanted or non-native plant species via mechanical, chemical, cultural, or
biological means. Implementing a mix of the above techniques to control a plant,
insect, or disease is termed integrated pest management (IPM). Monitoring and
record-keeping are an important part of vegetation control and IPM to ensure
efficacy of treatments, and to stay within laws and regulations. Monitoring
frequency within IPM will vary greatly as control methods such as biological or
cultural will take a longer period of time to show results than mechanical or
chemical methods.
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The majority of vegetation control efforts on the FCW have utilized herbicides as
they are normally the most cost-effective and least labor-intensive option for
control. As per State and Federal regulation, records must be kept for each
herbicide application, and must be retained for two years following the
application. These records normally contain the name of applicator(s), date of
application, pest type, pesticide common name and EPA registration number, rate
or concentration of mix, total amount of mix used, and weather specifics. Records
are also kept showing the results and efficacy of each application. Application sites
are normally revisited about three times over the course of a growing season. A
record will be made on the original application document with the date revisited,
current weather, and an approximation of percent (%) pest controlled. If control
does not meet the objectives for the application, a follow-up application may be
necessary to achieve the desired results.
Prescribed Fire Monitoring
Following a prescribed fire on the FCW, the delineated burn area should be
monitored no less than bi-annually to ensure objectives, stand composition and
stocking are being met and there is no influx of invasive plant or pest species.
Monitoring should be done by a series of permanent plots, similar to the way in
which Stand 1.9 was monitored prior to the November 2019 prescribed fire. A
random grid layout was produced in ArcMap, which was used to configure metalpost plot-centers on the ground. Understory regeneration was captured prior to
the fire and has been captured biannually since. Since prescribed fires mimic a
natural disturbance, often consuming and disturbing the duff layer, it is important
to monitor for the spread of invasive plant species within the burn area. Informal
and day-to-day monitoring of the fire area conditions are often done during
preparations for the prescribed fire. It is during this time that populations of
invasive plant species should be noted and mapped, and control efforts should be
taken prior to the prescribed fire.
Deer Exclosure Monitoring
In the event that a deer exclosure is utilized following a harvest or thinning,
monitoring efforts need to be made to assess the effects of the exclosure on
beneficial regeneration and tree growth rates. Exclusion of deer has historically
been found to benefit both the establishment, and rate of growth of desired
species such as oaks and pines. The management of the FCW as a CWMA has
helped to keep the deer population low enough that oak and pine establishment
has historically been a non-issue. Recent trends have shown declines in hunting
licenses issued, and deer harvested from the FCW. These declines are leading to
increased deer pressure, ultimately leading to increased browse. The frequency of
monitoring efforts will be based on size of exclosure and rates of establishment
and growth within the exclosure.
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Best Management Practices (BMPs)
Management practices that occur in all areas have guidelines to follow with the intentions of
managing stands while controlling the effects caused by logging and other management
activities. These types of practices are used to control sediment pollution and help protect living
resources. Maryland BMPs have been required by state law since 1985, the most recent iteration
of the forest harvest BMP’s and requirements may be found here. With BMPs now a regular
requirement, monitoring these practices ensures adequate protection of our resources.
Sediment is the most common occurring pollutant associated with forest harvests. Controlling
the movement of soil on the site and areas surrounding it are the main focus of BMPs. Harvest
roads and skid trails need to be monitored regularly to ensure soil erosion and runoff are
managed well on the site. Grades of newly constructed roads need to be taken into consideration
due to their continuous usage. If grades are too steep, runoff is less manageable, and it will affect
environments located downslope of the constructed road or area.
When management practices are being performed Streamside Management Zones (SMZ) have
been put into place to provide a buffer area to protect the waterway from excessive sediment
and other pollutants. In Maryland the SMZ has a minimum of 50 feet for a buffer with expansions
of two feet for every 1% slope. Haul roads and landings should be located on the exterior of the
SMZ. This will help reduce erosion and sediment runoff within the critical areas. Harvesting in
this area is allowed, but limited to maintaining a basal area (a measure of forest density) of at
least 60ft². This requires at least half or more of the over story to remain within the SMZ. A timber
harvest plan must be constructed if this area requires harvesting, and alternative plan and permit
preparations must be conducted to accommodate the harvest within the SMZ. Log landings with
a slope greater than 10%, haul roads steeper than 15%, and skid roads greater than 20% slope all
require a major logging custom plan developed by a licensed forester. Within these harvest areas
no more than 30,000 square feet of earth may be disturbed and no more than 500 cubic yards of
cut or fill can occur within the site. This helps maintain the structure of the residual species left
in the stand. When harvest plans are underway there are various organizations that follow up on
harvests to ensure all protocols are being followed.

•

Interdisciplinary (ID) team – conducts an annual work plan and site review on
proposed harvest sites.

•

Frederick County Forestry Board – reviews harvest site plans prior to harvest and
following completion of harvest.

•

Frederick County Division of Planning and Permitting – reviews permit required to
perform a timber harvest. Also verifies harvest plan is within regulations within
state and local municipalities.

•

Maryland Forest Service – determines if BMPs and site prescriptions are being
followed throughout the harvest period.
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According to the American Tree Farm standards, performance measure 4.1 states that the
landowner shall meet or exceed practices prescribed by state forestry best management
practices (BMPs) that are applicable to the property (American Forest Foundation (AFF) 2021
Standards of Sustainability, 2020). These agencies all have a working hand in the protection of
future resources by following the BMP guidelines. Throughout the Watershed various small
mountain tributaries will benefit from good harvest practices conducted around them leading to
a healthier and more resilient ecosystem.
In areas where streams must be crossed to perform management practices, temporary bridges
can be constructed to help manage erosion and sediment run off. Implemented structures such
as water bars, broad based dips, rolling dips, grade breaks, and culverts are also used in areas
where needed on road systems where there is the need to manage runoff. Having these
structures in place can benefit use during and after the harvest. Prior to any management
practice that involves construction on landings or roads, seed stabilization should be used to help
maintain the structure of the area and help control sediment runoff.
The use of herbicides in harvest areas is also a commonly used practice to help control
undesirable herbaceous species. This method is generally the most cost-effective measure to
control invasive and competing weeds. The use of herbicides in these areas require methods that
should be used before, during, and following application of herbicide. When herbicides are used
to control invasive species, contact with any source of surface or ground water must be avoided.
When applied appropriately the potential of contaminating a nearby water source is greatly
reduced. Understanding proper mixing, chemical storage, timing of application in regard to
weather, and knowledge of the site are key factors to insure proper application. When properly
used application of herbicides can greatly reduce the existence of undesirable species within a
targeted area. The installation of BMP practices not only lies in the hands of the forester or
landowner, it largely is controlled by the equipment operators on site.
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Wildlife Resources
The majority of habitat types within the Frederick City Watershed are forest land. There are
approximately 16 acres of fields managed on the Watershed to benefit wildlife. Also, there are
approximately 18 ponds located throughout the Watershed. These ponds offer various uses for
a large assortment of species. Assortment of species, including forest dwelling species, fish,
amphibians, and macroinvertebrates. Some forest dwelling species that are found on the
Watershed include whitetail deer, black bear, turkey, grouse, various raptor and songbird
species, coyotes, fisher, grey and red fox, bobcat, raccoon, opossum, grey and fox squirrels. There
are also various species of reptiles located on the Watershed. Some of the most prominent
include the timber rattlesnake, copperhead snake, and the eastern hognose snake. The habitat
of the Catoctin mountain range provides rock cliffs and steep slopes where these species can
dwell. These species are common throughout the Watershed and each help contribute to an
overall healthy ecosystem.

Whitetail Deer (Odocoileus virginianus)
Hunting is a common recreational activity that takes place within the Watershed. The whitetail
deer is the most commonly hunted species throughout the Watershed but all the other huntable
species listed are hunted and harvested every year. The annual deer harvest report for 20192020 showed that the Frederick City Watershed allowed hunters to harvest 44 antlered deer and
85 antlerless deer. This ranks the Watershed at the number one spot for all Maryland public land
for whitetail deer harvests. This helps control the population of whitetail deer that inhabit the
Watershed. If populations grow beyond the carrying capacity that the landscape can hold, it then
effects the desired regeneration of native tree species. Timber harvest areas offer great habitat
for both tree regeneration and whitetail deer. The early successional growth provides great
browse and security cover that the species needs.
Black Bear (Ursus americanus)
Maryland currently has a breeding population of black bears in the four western most counties
(Frederick, Washington, Allegany, and Garrett). The state has established a five-day bear season
to help slow the growth of the population. This season first came into effect in October of 2004
with a harvest quota of 8 to 12%. Since the season has been in place the number of permits has
increased from 200 to currently 800 among the four counties in which bears where present. Also,
the state removed the harvest quota in 2018 and allowed all permit holders to hunt the duration
of the five-day season regardless of the harvest rates. This allowed a greater harvest opportunity
for hunters. During the 2020 season hunters in Frederick County harvested a total of three bears.
One of these bears weighed in at 537 pounds and the overall average weight of bears harvested
was around 155 pounds. The terrain found on the Watershed caters to the species. The
Watersheds prior timber harvests and prescribe burn sites provide great opportunity for the
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species to forage, den, and find cover in these thick locations. The species will actively forage for
up to 20 hours per day before they den up around December. During this time, they will increase
their body fat up to 35%. Black bears are not true hibernators, this means they will not slow their
breathing or heart rate. The species will den under large boulders, cavities in trees, and under
human dwellings. The purpose for this species to den is due to lack of food and for sows to birth
and tend to young at the early life stages. Also, with the location of the Watershed being
surrounded by residential development on the entire perimeter, the bears have been noted to
frequent around residences in the area due to easy food provided by residents’ trash. The
residential areas surrounding the Watershed demand special care with trash, water sources, bird
feeders, and other bear attractants to reduce negative interactions between humans and bears.
Wild Turkey (Meleagrus gallopavo)
The Wild Turkey population in Frederick County is strong since the reintroduction of the species
in the early 1960s. Restoration efforts from Maryland DNR and organizations such as the National
Wild Turkey Federation (NWTF) have provided continual management practices to assist with
population of the wild turkey. Providing more suitable habitat and better nesting conditions will
assist to improve the wild turkey’s population within the Watershed. The county was fourth in
overall spring harvest in the year 2020 with a total of 348. In the county the seasons are split
between a spring and winter season. Only bearded turkeys may be taken during the spring
season. During the winter season, hunters may harvest a hen (female), or a tom (male) turkey.
Brood habitat (herbaceous openings and edges) is the main limiting factor that affects
populations and development. Additional brood habitats should be considered to help the
population to continue to thrive. When young poults are hatched having the acceptable thick
understory cover within their brood area is the key to survival. Once the young poults can fly, the
survival rates increase. The Watershed’s diverse habitats provide quality features that the wild
turkey need on the property. The species thrives when edge habitat is available in close proximity
to water and food. Continual monitoring and active management within these preferred habitats
is critical to maintain the needs for the species to continue to thrive.
Ruffed Grouse (Bonasa umbellus)
Ruffed grouse are found in the mountainous regions of the four western most counties in
Maryland. Frederick County’s population of grouse is located in the Catoctin and South Mountain
ranges. Noticeable declines in population has occurred in our region of the northeast. The main
contributor to the decline of the species is habitat loss. This species, like other forest dwelling
birds, flourish with irregular shaped edge habitat. The timber harvests completed in the past on
the Frederick City Watershed provide suitable habitat for this species. Harvested areas where
patch cuts are implemented can enhance the habitat for the species. Maryland DNR has
implemented a hunter mail-in survey to help accommodate the needs for the species success.
This survey estimates that throughout all the public land located across the state, 80% of what
hunters harvest is located in a few particular areas of the provided land to hunt. With restoration
efforts through irregularly-shaped patch style harvests and young growth through newly
harvested areas this species can continue to grow and provide a sustainable population.
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Allegheny Woodrat (Neotoma majister)
The Allegheny Woodrat is a small rodent that inhabits rocky high elevation slopes. It is a nongame species and is currently listed as S1, endangered in the State of Maryland. The species
prefers to construct their homes in deep crevices of rocks where it is harder for predators to gain
access. They are preyed upon by foxes, weasels, skunks, raccoons, hawks, owls, and snakes. There
are several factors that have contributed to the decline in population of the species. Changes in
forest composition is believed to be the main contributor of population decline. The onset of the
chestnut blight and gypsy moth infestations have led to the decline of nut-bearing trees not
producing mast for the woodrat to forage on. The species can be found foraging on acorns and
undigested seeds prevalent in raccoon scat. Currently, the species is listed endangered in the
state with a high treat of extinction. Continual monitoring of the species is performed by
Maryland Department of Natural Resources Wildlife and Heritage Service. Colonies of the
Allegheny woodrat have been confirmed on the Watershed and are presently being managed to
aid populations in the future.
Aquatic Furbearers
Aquatic furbearers on the Watershed include beaver, mink, and muskrat. This group of furbearers
are dependent on aquatic habitats. Management strategies focused on waterways and the
protection of such sites will directly affect these species. Presently regulated trapping for these
species provides recreation and economic opportunities.
Beaver (Castor Canadensis)
The Beaver is America’s largest rodent. Historically known for its fur, over-trapping during the
nineteenth century significantly reduced populations. They are dependent on a constant water
source with woody ground cover around. The species is strictly vegetarian and feed on soft plants
including grasses, ferns, stems, leaves, and bark. The living habits of the species can result in
removal of desirable vegetation on the landscape where beavers reside. The breeding habits of
beavers are prolific and tend to expand fast with accommodating habitat conditions. Currently
beaver do inhabit the Watershed in areas where suitable habitats are present.
Mink (Neovison vison)
Mink are a semi-aquatic member of the weasel family. Their habitat preferences are the edges
of lakes, streams, and rivers in forested areas. Mink are opportunistic feeders and prey on mice,
muskrats, rabbits, shrews, fish, frogs, crayfish, insects, snakes, and birds. The waterways located
throughout the Watershed provide desirable habitat for the species.
Muskrat (Ondatra zibethicus)
This species prefer habitat in or near the slow-moving water of ponds, marshes, streams, and
rivers. Muskrats build lodges of vegetation or burrow into stream and river banks and dams.
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These prepared lodges and tunnels have underwater entrances. The species’ preferred diet
consists of roots of aquatic plants, crayfish, fish, and mussels. Females can reproduce two to four
litters a year. The habitat that is present on the Watershed provides good living conditions for
the species.
Upland Furbearers
The habitat offered to furbearers within Frederick County is very diverse. Agricultural lands and
the mountainous terrain located on the western side of county provide great diversity for all the
inhabiting furbearing species. Throughout the county you can find bobcat, coyote, foxes (grey
and red), fisher, raccoon, opossum, striped skunk, and weasels. Managing furbearer populations
in is vital to maintaining a balanced ecosystem. When populations of furbearer species are
beyond the carrying capacity of the ecosystem, species that are utilized by furbearers will begin
to decline. Anyone who uses this furbearing resource can enjoy a variety of ecological,
recreational, and cultural benefits from these valuable resources. Regulated trapping of
furbearers helps keep ecological balance, promotes outdoor recreation, and grants economic,
and cultural benefits.
Coyote (C. l. lestes)
Coyotes are known to be one of the most adaptable species. The species can be found in forests
and upland or agricultural habitats. Generally, the species will adapt and live wherever an
abundance of prey is found. Coyotes will scavenge for various sources of food. The species
consumes rodents, rabbits, squirrels, gamebirds, insects and fruits. Controlling the species
population is performed by trapping or hunting. Seasons for harvesting the species are open
year-round. Populations thrive in the Watershed due to an abundance of food and steep terrain
to provide refuge. It is critical to manage the population of this species due to the adverse effect
they can have on all other species.
Grey Fox (Urocyon cinereoargenteus)
The grey fox can be found in hardwood forests where abundant brushy cover is available. The
species diet is similar to the red fox. Grey fox prefer rabbits, rodents, and fruits. The species is
well distributed across the Watershed and favors the edge of habitat changes where prey is
readily available.
Red Fox (Vulpes vulpes)
The red fox can be found inhabiting hardwood forested settings, early successional areas, and
agricultural lands. The species exhibits similar traits to the grey fox but is larger in size and
associates more along field edges and woodlot type habitats. Existence on the Watershed is
present but not as abundant as the grey fox subspecies.
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Bobcat (Lynx rufus)
Bobcat habitat consists of woodlands interrupted by brushy thickets, fields, and rocky outcrops.
The species relies on the availability of prey and quality den sites away from human interruption.
The large rock formations in mountainous settings, such as that on the Watershed provides good
conditions for the bobcat species to thrive.
Fisher (Pekania pennant)
This species is associated with larger areas of mixed hardwoods and coniferous forested lands.
Fishers use large rock boulders, hollow trees, and down woody debris for their dens where they
can find safety and provide care for offspring. Primary food sources for the species consist of
rabbits, raccoon, porcupine, insects, and fruits when available. This species is one of the only
predators for the porcupine, also found on the Watershed. Fishers inhibit the Watershed and
populations are projected to increase.
Long-Tailed Weasel (Mustela frenata)
Long-tailed weasels live in diverse habitats ranging from mature forested stands, marshes, and
farmland. The species diet consists of small animals, insects, frogs, snakes, and bird eggs.
Although population status has not been determined, wildlife biologists believe the species is
well-distributed throughout the Watershed.
Opossum (Didelphis virginiana)
The opossum is the only marsupial native to North America. The species can be found in various
habitat types. They prefer deciduous forests near water, farmlands, and marshes, though they
can also be found in urban and suburban type environments. The species diet consists of insects,
frogs, birds, fruits, small rodents, and carrion (dead animals). The Watershed provides great
habitat for this species to thrive and they are common.
Raccoons (Procyon lotor)
This species thrives in various environments. They can be found in riparian areas along streams,
lakes, marshes, swamps, farmland and suburban areas. The species is opportunistic and will
inhabit any areas they can find adequate food resources. They use hollow trees and ground
burrows for dens. A raccoon’s diet is composed of various fruits, eggs, fish, and anything
scavenged throughout its range. The species thrives in the Watershed due to the many
waterways adjacent to forested land on the property.
Stripped Skunk (Mephitis mephitis)
Striped skunks prefer habitat types with a variety of forested land and opens areas such as fields.
Fields and forested edge habitats cater to the species. Skunks will generally inhabit an area where
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water is less than two miles away. The diet consists of insects, small mammals, fruits, reptiles,
carrion, and garbage. Striped skunks are common on the Frederick City Watershed.
Migratory Birds of Concern
Waterfowl Associated with Wetlands
There are various sensitive wetland areas within the proximity of the Frederick City Watershed.
The various ponds located across the landscape all provide needed habitat for migratory species
such as ducks, geese, and other migrating birds that frequent through the area. These wetlands
provide food, areas to rest and winter, as well as areas to nest and raise young. Natural springs
and all other wetland and riparian areas are crucial to the existence of migrating waterfowl.
Common species found in the area of the Watershed are mallards, wood duck, teal, black ducks,
gadwall, and Canada geese. The degradation of these types of habitats can have a great impact
on the migration routes in the region. Best Management Practices during and after harvest
activities must be followed to protect habitat for waterfowl. This will allow us to maintain our
vital wetlands and cause very minimal impact.
Neotropical Migrants
Neotropical migrants rest, feed, and nest throughout the region on their migration routes. A large
conservation concern is habitat loss due to development and intensive agriculture. Providing
suitable habitat as these species migrate to the area is vital for the success of these migrating
birds. The Baltimore Oriole, the Maryland state bird is a species grouped into this category as
well as many others. Some of these species include sparrows, vireos, thrushes, warblers,
hummingbirds, flycatchers, gulls, and migrating shorebirds.
American Woodcock (Scolopax minor)
This species can be found in certain areas of the Watershed. Woodcock like moist soil areas with
dense regeneration, which creates prime habitat for their favorite food, earthworms. These types
of habitats are also required to produce quality breeding situations. Populations of this species
have been on the decline since the 1970s. Most biologists that study the American Woodcock
believe that the decline in population of this species occurred when alteration of farmland
habitat and development of critical lands depleted the acquired habitat.
Aquatic Wildlife
The streams and ponds located within the Watershed serve as a home to various fish and aquatic
species. Trout and invertebrates are the primary focus within these waterways. Trout can be
found in both waterways above the reservoir and in the headwaters of Tuscarora Creek. There
are native reproducing populations of eastern brook trout in all the streams within the
watershed. Rainbow trout are stocked yearly by the Maryland Department of Natural Resources
Fisheries Service. Rainbow trout are also stocked in Hamburg pond and Whiskey Springs pond. In
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these ponds you can also find a healthy population of Largemouth bass and various species types
of bluegill. This rainbow trout fishery is considered “put and take” by the MD DNR. The brook
trout have a self-sustaining population within the Watershed. This species is the only trout
species native to Maryland waters.
As development continues the population struggles for the habitat needed to survive. Consistent
cold-water temperatures, such as those found in the Watershed’s streams, are critical for brook
trout survival. A temperature increase of only two degrees can make the stream uninhabitable
by trout. Cold streams that don’t reach temperatures above 68 degrees provide adequate water
temperature for the species. Small impacts can cause great stress to the species. The brook trout
species is a main indicator of health and water quality on the Watershed. These native fish are
normally smaller than 9 inches. New regulations have been assembled to allow only catch and
release fishing for brook trout in waters east of interstate 81. This provides protection to all age
classes of brook trout found in the surrounding waterways. A large concern is addressing the
activity that goes on around these inhabited streams and forested areas.
These trout spawn around the end of October and trout fry hatch around the end of March and
the beginning of April. During this time the newly hatched fry are susceptible to excess sediment
in the creek. The Maryland Department of Environment (MDE) classifies all waterways located
on the Watershed as Use III waters, this is the most restrictive classification. Class III waters are
closed to in- stream construction activities from October 1 to May 1. Another important factor
that has been put into place is the stream side management zone (SMZ). This helps protect the
stream’s buffer area from destructive activity. Overall, the streams located on the Watershed are
observed to be in good condition to provide quality habitat to the fish and invertebrates that
exist in the waterways.
It is extremely important to monitor the brook trout species. The Maryland DNR Fisheries Service
continually monitors the stream conditions where these fish inhabit. Due to climate changes over
time a real concern for the species is how they will adapt to changes in temperature. The
existence of HWA on the watershed has led to pockets of areas without substantial canopy cover
from inhabiting hemlock trees. Current predictions show that with warming water temperatures
over time the population of brook trout could be eliminated from the state with the exception of
Garrett County. This is primarily due to water temperatures being sustained in the colder western
portions of the state. Also, with declining species such as eastern hemlock along the SMZ’s within
the Frederick City Watershed, the species will react to the loss of forest cover and increased
water temperatures. To help promote the health of this species, warming trends must be taken
into consideration and acted upon to help this species in all ways needed so they can continue
living in our waterways. Restoration efforts through tree plantings within the SMZ along these
waterways can help restore the cooler temperatures needed for the species.
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Forest Products
The founder of the U.S Forest Service, Gifford Pinchot stated, “Conservation is a foresighted
utilization, preservation and/or renewal of forest, waters, lands and minerals, for the greatest
good of the greatest number for the longest time.”
Performing timber harvests on the Watershed helps improve wildlife habitat, reduces fuels for
wildfire, encourages species diversity, reduces susceptibility of forest pests, and various other
beneficial factors. Forest products obtained through sustainable harvest practices will help
provide local needs, benefit the local economy, and help produce income to offset management
expenses. When completing a timber harvest there are many beneficial goals that are
considered. The overall goal is to provide quality management to achieve property objectives.
Using a widespread silvicultural approach on the Watershed will greatly enhance the residual
growing stock and maintain a sustainable approach to achieve desirable outcomes in the future.
Objectives that must be met throughout the course of a harvest include managing for RT&E
species, provide species diversity, and promote a vigorous ecosystem on the landscape. Although
profit from a harvest can help with expenses, it is not a priority to make revenue from timber
sales.
In order to complete a timber harvest there are requirements that must be met prior to
harvesting. Once a new timber harvest area has been selected an annual work plan then goes
into review by various organizations. First the Maryland Department of Natural Resources Forest
Service proposes the plan to city officials and the Frederick County Forestry Board. Once the plan
is approved, planning can continue and the harvest can move forward. While the harvest is taking
place various objectives are followed. These objectives include practicing good BMPs, protecting
RT&E species, and maintaining goals within the AWP. Inspections on the harvest site will occur
often to insure all specifications of the harvest are being followed.
Products that are obtained from the harvest can be separated into three categories. They include
saw timber, pulp, and firewood. Due to the closure of local paper mills, the pulp market is
currently limited. If a particular stand doesn’t have ease of access and appropriate stocking and
densities, the profit margin for pulp greatly decreases due to the current market and mill
closures.
The City of Frederick has a permit system in place for only Frederick City and County residents to
obtain firewood. Designated areas have been set aside for the firewood program. The permit
costs $100 and requires only downed trees to be cut and removed. Any tree that is standing
and/or marked orange is off limits to cutting. Harvesting firewood products on the Watershed is
permitted from June 1- August 31. Upon leaving the designated site all debris must be removed
at least 50 feet from the ditch line or public roadways. The expansion of sites and reducing permit
costs are future goals for the watershed.
Saw timber from harvests can be processed for various uses. In a harvest where saw timber is
being obtained, the wood product is classified as higher grade. Uses for saw timber include
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building supplies, furniture, railroad ties, veneer products, and various other uses. Hardwood saw
timber is classified as large enough trees to be cut into lumber and measuring at least 12 inches
in DBH. Softwood saw timber consists of trees larger than 10 inches in DBH (Finley, J. (2021, April
7). Forest Stewardship: Timber Harvesting: An Essential Management Tool. Penn State Extension.
https://extension.psu.edu/forest-stewardship-timber-harvesting-an-essential-managementtool).
The Watershed is comprised of mixed hardwood stands that contain a young class of saw timber
of twelve to sixteen-inch size classes. Timber stands on the Watershed consist of 47% saw timber
and 43% pole sized timber. The majority of saw timber that exist currently are in the early stages
of saw timber and is not marketable due to the size class. In stands where mature marketable
saw timber is found there are various limiting factors. Some of these factors include access,
topography, geology, and proximity to RT&E habitats. Although some areas located on the
Watershed would benefit from a harvest the limiting factors mentioned restrict activities in
certain locations.
The American Tree Farm System (ATF) is a certification program that recognizes forest
management programs as being sustainable and inclusive of a variety of natural resource values.
Any harvests that occur within an ATF program are held to a higher standard due to the
certification credentials required for enrollment. Any harvests that are completed in this program
are logged into the programs data based for future reference on harvests that have been
completed.

American Tree Farm System. (2021). Chain of Custody. Https://Www.Treefarmsystem.Org/Certified-Tree-Farms-Chain-of-Custody.
https://www.treefarmsystem.org/stuff/contentmgr/files/1/83af64e1beb3f4f3e42307c72f5f8e2b/misc/certification_coc.jpg
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Sustainable forestry practices across the landscape are vital factors when conducting any type of
harvest. The removal of wood products creates a disturbance on the landscape. To ensure site
quality, all hands involved with harvest must work within all specifications to promote a vigorous
ecosystem on the site. Prior to any harvests, sites should be monitored and managed for the
sustainability of the harvested stand. Management practices involving the harvesting of timber
help restore adequate regeneration and maintain residual growing stock for the future of the
stand.
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Education and Outreach on the FCW
One of the first seven objectives developed for the 1980 FSP was the objective to provide the
land for limited educational uses as a means to better understand the environment. Over the
past 15 years since the 2005 FSP completion, numerous secondary schools, colleges, State and
Federal agencies, and private groups have utilized the FCW to further their knowledge and
expertise on several topics and practices. Some of the topics and practices covered include
prescribed fires and effects, non-commercial thinning techniques and effects, herbicide
application techniques and effects, studies on invasive pests and treatments, chainsaw
felling/limbing/bucking techniques, studies on RT&E species, studies on recreation uses and
timing, and regional and local ecology and history.
The location of the FCW, within two hours of 112 different institutions of higher learning, makes
it an easily accessible land base for future studies and educational uses. The City and DNR already
maintain healthy working relationships with institutions such as the University of Maryland, Hood
College, Penn State Mont Alto, and Juniata College. Whenever possible, the FCW should be
offered as a land base and study site in order to help further the sciences of sustainable and
adapted forest management, problematic invasive species, and sustainable recreational
management. Current and ongoing scientific studies include eastern hemlock and hemlock wooly
adelgid monitoring and treatments along Gambrill Park and Mountaindale Roads just north of
the reservoir, which are being conducted by the Maryland Department of Agriculture. A possible
study/experiment which has been proposed is the use of a prescribed fire and thinnings in the
area of Sand Flats. These actions would be monitored in their successfulness in providing more
suitable habitat to the recently discovered population of Edwards Hairstreak, Satyrium edwardsii,
which is a State ranked S1 (highly-state-rare) butterfly.
In addition to possible studies, the FCW has also hosted several S-212 wildland fire chainsaw
safety courses, and several private-group chainsaw safety courses. S-212 classes on the FCW have
been attended by Federal, State, and local resources that may ultimately respond to wildfire
incidents Nationwide once they have achieved their certifications. A more recent relationship
that has been forged is between the Maryland DNR Forest Service and the organization known
as Team Rubicon. Team Rubicon is an organization comprised primarily of service veterans, which
serves communities by helping people prepare, respond, and recover from natural disasters.
Team Rubicon operates its own chainsaw teams which respond to natural disaster areas
nationwide. The FCW has hosted chainsaw safety training for Team Rubicon twice as of 2021 and
plans on expanding the training to include all northeast area Team Rubicon chainsaw operators.
Chainsaw safety training on the FCW not only furthers the training and abilities of the operators,
but also helps fulfill forest management objectives by conducting timber stand improvements
and thinnings during the trainings.
The majority of Watershed users are accessing FCW recreational trails from several wellestablished parking areas such as Hamburg Road Catoctin Blue Trail lot, Sand Flats lot south of
Tower Road intersection, and the Catoctin Blue Trail lot on Gambrill Park Road in the NE corner
of the FCW. These access points, as well as several other lesser-used points of access, all have
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had an FCW informational kiosk installed to benefit Watershed recreationalists. These kiosks will
be an excellent tool when trying to conduct education and outreach on the FCW. Upon visiting
the FCW, a kiosk will often be the first point of contact between the City of Frederick, the
Maryland DNR managing entities, and the Watershed user. In addition to the FCW rules and
regulations, the City has agreed to allow the placement of educational and informational pieces,
shown in conjunction with current silvicultural and land management activities happening
nearby. Possible educational resources to be displayed could include educational resources on
the benefits of prescribed fires for pine and oak management, benefits of invasive species
removal via IPM approach, the benefits of silvicultural thinnings, and why the City of Frederick
and Maryland DNR are conducting these activities on the FCW. Contact information for Maryland
DNR Forest and Wildlife Services may also be posted to allow for further explanations of
management activities and concerns.
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Aesthetics on the FCW
Aesthetic values are among the most difficult forest attributes to assess or quantify. This is
normally due to personal opinions derived from varying degrees of understanding of forest
management practices and the goals and objectives of these practices. Aesthetics normally only
become an issue whenever there has been a silvicultural activity such as a harvest or thinning,
vegetative control activity for invasive species, prescribed fires, and even natural events such as
wind-damage events, wildland fires, and invasive species spread. Through years of face-to-face
interactions with FCW neighbors and users, the general consensus has been found that green is
good, and harvested areas diminish the aesthetic integrity of the property.
According to the study “Human Dimensions of the Frederick City Watershed,” approximately 69%
of the 869 respondents surveyed stated they were either “concerned” or “strongly concerned”
about forest health. Comments left by several respondents linked their forest health concerns to
the aesthetic properties of recently harvested areas, or forest aesthetic values that may or may
not be linked to harvesting activities. One such comment reads “I think the largest threat to the
watershed is the logging, the areas that look the least healthy are where the trees have been
cleared out.” (Q16, Response 18) (Aldebron et al. 2014). Several other comments mirror this
opinion of silvicultural activities on the FCW. It may be taken from this study that the City of
Frederick and the Maryland DNR Forest Service should increase efforts in education and outreach
to further espouse the benefits of a sustainably and actively managed forest. It may also be taken
that further precautions such as visual buffers, SMZs, BMP utilization, and the keeping of a clean
harvest site never be overlooked in the planning and implementation processes.
The FCW is home to a wealth of diversity, among both flora and fauna. This diversity adds to the
natural beauty of the property as a whole. The diverse canopy affords fall foliage viewers
spectacular views, especially with the mix of red maple and black gum contrasting with the mixed
oak and eastern hemlock around the core of the Watershed. The same may be said of the spring
foliage with the flowering dogwoods and eastern redbuds blooming. The same diversity among
the canopy and understory that adds to the aesthetic degree of the landscape will also serve to
make the forest more resilient to the effects of invasive insects and disease, wildfire, drought,
and global climate change.
Great care should be taken when silvicultural and land management activities are conducted in
areas adjacent to heavily-trafficked roads and trails. Perhaps the easiest and most effective
practice is the use of visual buffers. A visual buffer, when used in terms of forest management,
will generally be a no-cut or no-spray area between the management area and the road or trail
of concern. The size of the buffer will be dependent on the topography of the area, density of the
forest, and the size and scope of the silvicultural activity being buffered. In general, it has been
found that 75’ to 100’ minimum is required on the FCW to buffer silvicultural activities.
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Recreation on the FCW
NOTE: Maps produced for this plan do not display any recreational trails, with exception to the
Catoctin Blue Trail. The FCW trail system is still being developed at the time this document was
being written.
NOTE: Prohibited recreational activities include motorized off-roading, camping, camp
fires/bonfires, and partying which may lead to mass littering and destruction of property.
The Frederick City Watershed has long been a destination for numerous forms of outdoor
recreation. Some of these activities include hunting, fishing, hiking, biking (both road and trail),
horseback riding, and wildlife viewing. The general proximity of Gambrill State Park, The
Frederick City Watershed, Cunningham Falls State Park, and Catoctin Mountain National Park,
affords outdoor recreationalists approximately 20,288 contiguous acres open to many forms of
recreation, and is situated just over an hour from Baltimore, Washington, DC, and northern
Virginia. According to the survey study “Human Dimensions of the Frederick City Watershed”,
conducted by the University of Maryland (Aldebron et al. 2014), of 869 respondents, 72.9% listed
their activity of choice as mountain biking, 53.3% as hiking, 15.8% as family outing/running, 6.6%
as hunting, and 6.8% as fishing. Of the 869 respondents, 71% listed themselves as non-county
residents, and 34% as having only been visiting the FCW for 0-5 years.
Another study, “Frederick Municipal Forest Recreation Study,” conducted by Hood College staff
and students (Fragata et al. 2018), further confirmed the usage statistics provided by the
University of Maryland study. The study conducted by Hood College utilized motion-activated
trail cameras strategically placed at high-use trail access points as determined by consultation
with a City of Frederick representative. The cameras actively captured photos of trail-users from
the period of February 2017 to February 2018. The objectives of the study were to better
understand patterns of recreational use, identify the most frequently used trails, and identify
days that are most popular for recreation. According to the results, the most frequented trail was
the Catoctin Blue Trail, heading south from Hamburg, with just over 50% of the total documented
users accessing trails via that point. The Catoctin Blue Trail access at Hamburg Road has always
been a popular access point to FCW core trails north of Hamburg, and the newly expanded system
south of Hamburg. Other results of the study found that March-May may generally see the
heaviest recreational trail uses, and that Saturday and Sundays were the most heavily recreated
days of the week. Overall usage data had further shown that approximately 45% of all users were
bicycling, 33% were hiking, 15% were running, and to lesser degrees hunting, fishing, skiing,
backpacking, and climbing.
The FCW is managed under an agreement with the Maryland DNR Wildlife and Heritage Service
as a cooperative wildlife management area, or CWMA for short. The designation as a CWMA
allows outdoor recreationalists to legally hunt and harvest any wildlife game species that are
currently legal to hunt within the State of Maryland. The most heavily hunted and harvested
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species of game on the FCW is the white-tailed deer, Odocoileus virginianus. According to the
2019/2020 Maryland Annual Deer Report, 44 antlered, and 85 antlerless deer were harvested on
the FCW, accounting for approximately 36% of deer harvested on public lands in Frederick
County. When compared to other CWMA’s and public hunting areas in Frederick County, the FCW
regularly leads the list with the highest numbers of reported harvests. In addition to hunting, the
numerous creeks and ponds on the property afford anglers the opportunity to fish for species
such as rainbow trout, brook trout, bass, and bluegill. Native reproducing populations of brook
trout are found in both forks of Fishing Creek above the reservoir, as well as the headwaters to
Tuscarora Creek.
Trail-based recreational activities such as hiking, biking and running have seen dramatic increases
in popularity over the period of 2005 to 2020. According to the statistics supplied by the
University of Maryland shown above, biking on FCW stands alone as the most preferred
recreational activity on the FCW. Prior to 2013/2014, The City of Frederick was unaware as to the
extent of illegal trail building activities that had been occurring on the FCW. As a result of a trail
survey conducted by the Maryland DNR Forest Service in 2013, the FCW was found to contain
nearly 90 miles of trails, with at least 70 miles being “rogue” or illegal trails. Following the survey,
the City created an ad-hoc watershed committee comprised of representatives of many FCW user
groups. The ad-hoc committee was tasked with the development of a sustainable trail system
(and the definitions thereof) compatible with the goals and objectives for the FCW, and the
revision of the FCW FSP recreation management section to consider the numerous user-groups
and their needs. The ad-hoc committee held its first meeting on August 14, 2014 and completed
its directives upon its final meeting held May 12, 2016. The following link will take you to the City
of Frederick website, in which you may view the “Municipal Watershed Master Plan, Appendix B,
Recreation
Plan
update
for
the
City
of
Frederick
Watershed,”
cityoffrederickmd.gov/1475/Municipal-Watershed-Master-Plan.
Within
this
document
produced by the ad-hoc committee the following may be found:
-

-

-

Current and future public recreational uses
A mechanism for future additions to the sustainable trail system
Explanation of adoption of the United States Forest Service (USFS) and the
International Mountain Bicycling Association (IMBA) trail standards for construction
and maintenance
FCW trail categorization using the Frederick City Watershed Trail Classification Matrix,
developed from the USFS trail standards.
Education and outreach via informational kiosks
Directions for FCW uses by competitive events
Implementation and the three-year work plan, outlining the inclusion of recreational
and educational activities in the three-year workplan, and the monitoring of publicuse activities to ensure no conflict with FCW goals and objectives
Frederick City Watershed Trail Assessment Tool used to assess FCW trails for need of
maintenance or rerouting
City/Public partnerships, MOU’s, agreements, and volunteer groups. As of the writing
of this plan in 2020, Mid-Atlantic Off-road Enthusiasts (MORE) holds the MOU, signed
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April 1, 2016, and is tasked with assisting the City of Frederick by engaging in work
relating to the installation/maintenance of the sanctioned multi-use trail system on
the FCW.
The Maryland DNR Forest, Wildlife and Heritage, and Fisheries Services will continue to work
closely with the City of Frederick to ensure recreational opportunities are offered to all, and that
the opportunities are both sustainable and compatible with the City’s water quality, habitat and
wildlife protection, and forest health goals for the property. The Maryland DNR Forest Service
will continue to take the lead as liaison between the City and all other units of the DNR.
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General Forest Description
The following section will serve to give basic statistics of the Frederick City Watershed (FCW) as
a whole. Included you will find species compositions, size class distributions, species composition
of size classes, low woody cover info, and invasive species statistics.

Overstory Statistics
The chart below summarizes the species composition, in terms of percent (%) of total trees tallied
of the FCW. Note that both 2005 and 2020 inventory species percentages are included on this
table. Notable are the decreases in chestnut oak and scarlet oaks tallied, as well as the increases
in black birch and northern red oak. The following table, as well as the compartment tables, only
includes the 19 most prolific tree species on the FCW. There were no less than 30 tree species
tallied as a part of the overstory, each as important as the next in terms of its addition to wildlife
value, cover, mast production, and addition to the diversity of the forest. Other species found at
a rate of <1% included: black locust, American chestnut, Ailanthus, white ash, red pine,
chinquapin oak, sycamore, slippery elm and more.

Frederick City Watershed: Species Composition by Percent (%)
2005 Inventory Data

2020 Inventory Data

Percent of Total Trees Tallied
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Overstory Tree Species

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.
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The current distribution of species groups is as follows: 54.4% mixed hardwoods, 43.7% oak, and
1.9% between pine and hemlock. This distribution is very similar to that of the 2005 plan and
inventory which had shown 53.8% mixed hardwood, 43.4% oak, and 2.8% pine and hemlock. The
current distribution of oak is near the ideal level, 40% is considered ideal, thought to meet
wildlife, forest products, and diversity objectives without unreasonable risk to forest health from
gypsy moth and other insects, diseases, and abiotic factors. The proportion of pine is significantly
lower than the minimum, 5% is considered the minimum level needed to add appropriate
diversity of tree species. The current decline among pine species is almost certainly due to the
lack of fire on the landscape, as well as the closed-canopy forest structure which is non-conducive
for shade-intolerant tree species regeneration such as the pitch pine, table mountain pine,
eastern hemlock, and eastern white pine.

Frederick City Watershed: Size Class Distribution (2" Classes)
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Frederick City Watershed: Size Class
Distribution by Percentage (%)
Size Class
2005
2020
Saplings (2-4”)
5.0
12.2
Poletimber (6-10”)
62.0
40.4
Sawtimber (12”+)
33.0
47.4

The size class distribution of the FCW as a whole is much more balanced than it was in previous
iterations of this plan. Since the 2005 plan, much of the poletimber has transitioned into the
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sawtimber class, leading to the better balance seen in the above chart and comparison table.
Note the decrease among poletimber trees inventoried, 62% in 2005 to 40.4% in 2020, and the
increases among the sapling and sawtimber size classes. Much of this movement may be
attributed to the acreage that was salvage harvested in the late 1980s and early 1990s and the
subsequent regeneration of those stands. A good portion of the current overstory in
compartments that were heavily salvage harvested is beginning to transition into the small
sawtimber category, which show as dominant trees among the numerous trees on the higher
end of the poletimber size class.

Frederick City Watershed: Species Composition of Size Classes
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Low Woody Cover and Groundcover
The most prolific undercover and groundcover species found on the FCW are mountain laurel,
high-bush blueberry, low-bush blueberry, and huckleberry. These are all ericaceous shrubs,
members of the heath family, with thick, and in the case of mountain laurel, evergreen foliage.
These ericaceous shrubs exhibit a high degree of shade tolerance, the ability to grow in poor soils,
and generally form thick patches. According to the 2020 inventory, 71% of plots inventoried had
a low woody cover occurrence of at least one of the above listed species. Other species of
groundcover found in lesser quantities included spicebush, azalea, winterberry, witch-hazel,
blackberry, wineberry, grape, and Virginia creeper. The average for low woody cover was found
to be 20.7% across all plots, and approximately 39% for plots that registered an occurrence. The
range for low woody cover was 0% to 100% cover.
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Non-Native and Native Invasive (Noxious) Plant Species

Frederick City Watershed:
Invasive Species Occurrences
Non-Native
# of % of Total
Invasive Spp.
Plots
Plots
Ailanthus
67
5.7
Mile-a-minute
77
6.5
J. Barberry
63
5.3
J. Honeysuckle
3
0.3
J. Stiltgrass
163
13.8
J. Angelica
7
0.6
O. Bittersweet
10
0.8
M. Rose
31
2.6
Wineberry
61
5.2
Autumn Olive
1
0.1
Hay Sc. Fern
321
27.1

According to the 2020 forest inventory, approximately 78% of plots inventoried included no
invasive species occurrences, while 22% of plots included at least one occurrence of a species
deemed invasive. The table shown above includes the summary of occurrences found over the
course of 1,184 plots inventoried. Note that this is not a complete inventory of all invasive species
on the FCW, but only a count of occurrences within the inventory plots. Efforts were made to
make note of occurrences outside of inventory plot areas during travels between plots. Two
standouts among species listed on the above table are the numbers of Japanese Stiltgrass and
hay-scented fern occurrences. The majority of the stiltgrass occurrences fall within 100 feet of a
Watershed road, fire road, or heavily trafficked recreational trail, and has been an ongoing issue
for over the past 15 years. Hay-scented fern is a relatively new invasive threat to the FCW,
becoming more of a threat within the last 7-8 years. Though it is a native species of fern to this
area, the spread and thick groundcover that it forms pose many issues to forest health across the
FCW.
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General Recommendations and Management Schedule
The following section will give general recommendations that should be considered prior to any
management practice or recreational practice installation within the Frederick City Watershed.
The recommendations are broken out under each of the eight objectives desired by the City of
Frederick for the Frederick City Watershed.

Recommendations per FCW Management Objectives
1. Water Quality
- Limit management activities that may cause soil destabilization and erosion in
wetlands, on steep slopes, and within streamside management zones.
- Follow all applicable BMPs and Maryland soil erosion control guidelines when
operating within the vicinity of wetlands, streams or any body of water. Make every
effort to exceed the minimum requirements wherever possible.
- Continuously review existing and new roads, trails, and access roads, and their
associated culverts and drainage control devices to ensure no negative inputs and
impacts are made to surrounding water resources. If negative impacts are found, work
with the City of Frederick to ameliorate the situation.
- Continuously review ponds and their associated dams for any possible plant control
that may be taken to protect these structures from decay and possible failure.
2. Rare, Threatened, and Endangered Species
- Consult with Maryland DNR Wildlife and Heritage services prior to conducting any
management activities within Compartment 1, or any areas where RT&E species have
historically been found. This should be done during the planning stage of the AWP
process.
- Buffer any known occurrences or possible habitats adequately from the effects of
forest management activities, as well as recreational activities.
- Perpetuate RT&E plants, animals, and habitats thru consultation with MD DNR
Wildlife and Heritage and management practices prescribed to better forest
conditions for these species.
3. Forest Health
- Continuously monitor compartments within the FCW for invasive plant, insect, and
disease populations and occurrences that may pose a threat to overall forest health.
Records should be kept of locations, size, and impacts of these populations.
- Continuously monitor for the effects of abiotic factors and climate change and adapt
management strategies to achieve the objectives for the property while achieving a
diversity of forest overstory, understory, groundcover, and wildlife species.
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Continue treatments of invasive plant species, working to limit their spread and
establishment within new areas of the FCW. When the area needing treatment
exceeds the capabilities of MD DNR Forest Service staff, the use of an outside
contractor should be proposed as a part of the AWP process.
Work with the MDA to continue monitoring and treatment efforts for invasive insect
species such as gypsy moth, hemlock wooly adelgid, and spotted lanternfly.
Treat any population of existing invasive plant species prior to the implementation of
any silvicultural activity which requires the removal of trees and disturbance of any
soils. This will serve to limit the available seed source and spread upon completion of
the management activity.

4. Wildlife Habitat
- Ensure management perpetuates a diversity of forest plant and tree species, as well
as a diverse mix of age and size classes to benefit a multitude of wildlife species.
- Allow for adequate numbers of den trees, snags, and coarse, downed woody debris
during planning, and operational stages of silvicultural activities.
- Continue working with Maryland DNR Wildlife and Forest Services to maintain, and
possibly expand permanent wildlife openings throughout the FCW.
- Continue managing the Frederick City Watershed as a Cooperative Wildlife
Management Area (CWMA), allowing for hunting and fishing opportunities which help
keep wildlife populations, specifically whitetail deer, below the economic damage
threshold. Deer populations which are actively managed will allow for better seedling
regeneration and establishment following prescribed silvicultural activities.
- Continue protection of FCW water resources allowing for higher quality aquatic
habitats and continued fishing opportunities.
- Continue and expand efforts to perpetuate the eastern hemlock population
throughout the FCW. Continue the partnership with the Maryland Department of
Agriculture to help extend their control efforts of the hemlock wooly adelgid. Efforts
to preserve the populations of this important tree species will be beneficial to stream
temperatures, health, and the health and size of the native brook trout populations.
5. Forest Products
- Implement prescriptions within the annual AWP, based on current forest conditions,
in order to achieve the desired future conditions of the forest as outlined in that year’s
AWP.
- Achieve a balance of age and size classes through active forest management which
will result in greater forest resiliency, a steady flow of quality forest products, and
assist in offsetting the management costs of the FCW.
- Take advantage of new and emerging markets, current market conditions, and seek
to extend and renew relationships within current markets to increase forest
management opportunities through active silvicultural management.
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6. Education
- Continue allowing the use of the FCW for educational, training, and scientific study
purposes to secondary schools, colleges, scout troops, first responders, and outside
organizations. The use of the FCW for the above purposes and by the above groups
will first require approval by the City of Frederick.
- Expand outreach and education efforts explaining the management decisions and
actions taken on the FCW. Utilize the kiosks at the numerous trailheads to begin to
achieve this.
7. Aesthetics
- Limit silvicultural activities in the vicinity of heavily trafficked roads, access roads and
trails. If a silvicultural activity includes one of the above trafficked corridors, utilize an
adequate no-cut buffer to maintain the visual aesthetic integrity of that corridor.
Whenever possible, locate loading areas of active harvests out of view of heavily
trafficked roads such as Gambrill Park Road and Hamburg Road.
- Maintain a clean work area during any silvicultural activity including keeping the area
clean of trash, following prescriptions for the placement and heights of slash piles, the
periodic maintenance of haul and skid trails to limit soil movement and disturbances,
and limiting damage to trees that will remain after the conclusion of the harvest.
- Continue treatments of invasive plant species, especially along vehicular roads to
maintain the natural, native aesthetics of the area.
- Promote a diversity of forest plant, insect and wildlife species, all of which add to the
uniqueness of the FCW.
8. Recreation
- Continue to allow limited recreational opportunities on the FCW in accordance with
the recommendations made by the Recreational Plan produced in partnership by the
City of Frederick, Ad-Hoc Recreational Committee, and the Maryland Department of
Natural Resources.
- Continue expert reviews of proposed recreational trail installations to ensure no
negative impacts fall upon RT&E species or their associated habitats.
- Maintain a well-delineated and marked boundary to ensure recreationalists know
when they are entering/exiting the FCW.
- Ensure FCW rules and regulations are well posted and are clear as to all illegal forms
of recreation on the property. Again, the use of the trailhead kiosks will be
instrumental in achieving this recommendation.
- Continue to foster positive relationships with user groups through positive
interactions, and sound, science-based land management practices which meet the
City of Frederick’s objectives for the property.
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Recommendations per Management Compartment
Compartment 1
Compartment 1 should utilize a passive management approach, effectively
allowing the Compartment to develop and mature with minimal silvicultural
inputs. Passive management will allow for the protection of the numerous RT&E
habitats within the Compartment, allow for better protection of the core water
resource area, and will serve as a benchmark which may be compared with other
more actively managed compartments. Continue working with the Maryland
Department of Agriculture to extend and expand efforts to fight Hemlock Wooly
Adelgid in order to restore populations of eastern hemlock along the banks of
Steep Creek and upper Fishing Creek. The restoration of these populations of
eastern hemlocks would benefit brook trout habitats immensely by the way of
reducing average stream temperatures by providing shade. Restorative and
protective measures for eastern hemlock could include single-tree systemic
insecticide injections, soil drenches, predatory beetle releases, and possibly
reintroductions via under plantings.
Compartment 1 was among the areas on the FCW which was most effected by the
1980s and 2007/2008 gypsy moth outbreaks. This remains evident along the east
side of lower Fishing Creek Road (aka Cold Deer Road) where many large dead or
dying oaks may still be found. Monitoring should continue in this area to assess
the condition and stocking of oaks, as well as the populations of invasive plant
species. Monitoring of this area will allow the manager to plan for needed actions
if the overstory species composition, groundcover, or invasive species presence
are deemed detrimental to the adjacent special habitats or water quality.
Invasive plant species identification, delineation, and control efforts should
continue to utilize an active approach in order to protect the numerous special
habitats and sites within the Compartment. Special care must be taken to
minimize off-target kills, and to ensure IPM and herbicide control measures have
no impact on water quality.
To read more about the current conditions in Compartment 1, to view the
location, and to view Compartment 1 maps, please click here.
Compartment 2
Compartment 2 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
As a result of the average relative density in Compartment 2, it is recommended
that work be completed to reduce densities throughout Compartment 2,
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wherever practicable. Reduction in stand densities by either commercial or nocommercial thinnings will lead to more vigorous growth on residual trees, and a
healthier, more resilient forest as a result of less competition for growing
resources. In general, the northeastern, and eastern portions of Compartment 2
will show higher stand densities as a result of salvage harvesting operations in the
1980s, and the subsequent regeneration that established following those
operations. Oak and pine species should be favored wherever possible, but the
goal should still be to achieve a diverse mix of species which will be well suited to
handle current and expected future site conditions.
Special considerations in Compartment 2 include the protection of the ponds
located in the northwest portion of the Compartment, protection of the
headwaters of Steep Creek, protection of the Salamander Tower fire lookout site,
protection of aesthetic integrity along Gambrill Park Road, and the protection and
extension of valuable habitats within the Comparment, including newly found
Edwards Hairstreak habitat and population. Invasive species identification,
delineations, and control efforts should also continue in order to protect and
enhance the native species compositions of the Compartment.
To read more about the current conditions in Compartment 2, to view the
location, and to view Compartment 2 maps, please click here.
Compartment 3
Compartment 3 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
Relative densities of stands within Compartment 3 are highly variable. Generally,
stands in the northern portion will have densities exceeding the overstocked
classification, while stands in the southern portion will have densities at 70-90%
of max stocking. The overstocked classification in the northern portions of
Compartment 3 are as a result of gypsy moth salvage harvests in the 1980s, and
the subsequent regeneration that followed. It is recommended that work be done
primarily in the northern portion, and wherever else practicable in Compartment
3 to reduce stand densities. The reduction in stand densities will lead to more
vigorous growth of the residual trees, less competition for available resources
such as water, light, and soil nutrients, and ultimately lead to a healthier, more
resilient forest.
Special considerations in Compartment 3 include the protection of the
headwaters of the Dry Branch, Little Fishing Creek, Pine Swamp ponds, and the
series of three ponds located in the northeastern portion of the Compartment.
There is also a diverse range of topography, and geological features within
Compartment 3, so close work with MD DNR Wildlife and Heritage services will
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aid in the protection of the multitude of wildlife species which utilize these
habitats. There are no known historical or archaeological sites known within this
Compartment. Aesthetics should be taken into account when operating within
proximity to the Catoctin Blue Trail which runs through the core of Compartment
3, as well as any operation within proximity to any other FCW road or trail in the
area. Invasive species identification, delineations, and control efforts should also
continue in order to protect and enhance the native species compositions of the
Compartment.
To read more about the current conditions in Compartment 3, to view the
location, and to view Compartment 3 maps, please click here.
Compartment 4
Compartment 4 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
According to current statistics for Compartment 4, average stands within the
Compartment will exceed the overstocked classification. It is recommended that
work be done wherever practicable within Compartment 4 to reduce stocking
densities in order to create more vigorous, diverse, healthy, and resilient stands.
While working to reduce stand densities, the goal should also be to achieve more
diversity in the canopy and aim to regenerate both a mix of xerophytic and
mesophytic species which will make the forest more resilient to fluctuations in
regional climate.
Special considerations within Compartment 4 include the protection of aesthetics
along the western boundary abutting several private properties, as well as the
protection of aesthetics around the lone private inholding on the south side of
Delauter road at the Catoctin Blue Trail intersection. Although there are no ponds
within Compartment 4, there are a series of ponds directly adjacent to the
Compartment, located within Compartment 1. When working in the areas
adjacent to these ponds, extra care must be taken to minimize soil disturbance
and movement, and to minimize any effects from IPM or herbicide usage. Invasive
species identification, delineations, and control efforts should also continue in
order to protect and enhance the native species compositions of the
Compartment.
To read more about the current conditions in Compartment 4, to view the
location, and to view Compartment 4 maps, please click here.
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Compartment 5
Compartment 5 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
According to the current conditions in Compartment 5, the average stand will have
a relative density of near 95%-98% of the maximum stocking. This classification is
termed fully stocked. Unlike several other compartments, the average stand in
this Compartment is not overstocked, but is nearly there. It would still be
beneficial to the forest health, resiliency and productivity to complete a series of
thinnings where practicable to reduce stand densities, allowing for more
regeneration of a diverse mix of species, while further adding to the age structure
of the forest. Invasive plant species identification, delineation, and control efforts
should continue to utilize an active approach in order to protect the numerous
special habitats and sites within the Compartment. Special care must be taken to
minimize off-target kills, and to ensure IPM and herbicide control measures have
no impact on water quality.
Special considerations in Compartment 5 include the drinking water reservoir,
Oxy’s Hollow private inholding, and a series of wildlife openings located just east
of lower Fishing Creek Road (aka Cold Deer Road). The protection of the reservoir
and the natural resources directly adjacent to this impoundment is of the utmost
importance. Special care must be taken when silvicultural, IPM, or invasive species
management activities are undertaken in close proximity to the impoundment.
To read more about the current conditions in Compartment 5, to view the
location, and to view Compartment 5 maps, please click here.
Compartment 6
Compartment 6 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
According to current statistics for Compartment 6, average stands within the
Compartment will exceed the overstocked classification. It is recommended that
work be done wherever practicable within Compartment 6 to reduce stocking
densities in order to create more vigorous, diverse, healthy, and resilient stands.
While working to reduce stand densities, the goal should also be to achieve more
diversity in the canopy and aim to regenerate both a mix of xerophytic and
mesophytic species which will make the forest more resilient to fluctuations in
regional climate. Invasive plant species identification, delineation, and control
efforts should continue to utilize an active approach in order to protect the
numerous special habitats and sites within the Compartment. Special care must
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be taken to minimize off-target kills, and to ensure IPM and herbicide control
measures have no impact on water quality.
Special considerations in Compartment 6 include a series of 3 ponds in the northcentral portion of the Compartment, a series of communications towers along the
east side of Gambrill Park Road, the old “Steiner Homeplace” site, the Catoctin
Blue Trail, and several newly placed recreational trails. Both Compartments 6 and
7 include very few RT&E concerns and as a result of this, several recreational trails
were relocated to these Compartments at the request of the AD-HOC Recreational
Trail Committee. Care should be taken to protect these recreational trails, and the
corridors and viewsheds they are located in.
To read more about the current conditions in Compartment 6, to view the
location, and to view Compartment 6 maps, please click here.
Compartment 7
Compartment 7 should utilize an active management approach, allowing the
manager to fulfill management objectives through the use of various silvicultural
management practices.
According to current statistics for Compartment 7, average stands within the
Compartment will exceed the overstocked classification. It is recommended that
work be done wherever practicable within Compartment 7 to reduce stocking
densities in order to create more vigorous, diverse, healthy, and resilient stands.
While working to reduce stand densities, the goal should also be to achieve more
diversity in the canopy and aim to regenerate both a mix of xerophytic and
mesophytic species which will make the forest more resilient to fluctuations in
regional climate. Invasive plant species identification, delineation, and control
efforts should continue to utilize an active approach in order to protect the
numerous special habitats and sites within the Compartment. Special care must
be taken to minimize off-target kills, and to ensure IPM and herbicide control
measures have no impact on water quality.
Special considerations within Compartment 7 include the Clifford Branch running
along the west side of Hamburg Road, the Catoctin Blue Trail, and the newly
relocated trails terminating at the lower Hamburg Road yellow gate.
To read more about the current conditions in Compartment 7, to view the
location, and to view Compartment 7 maps, please click here.
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The following Management Practice Schedule outlines practices and management activities
which may be found in the yearly AWP for the FCW. Practices marked as “Continuous” are
activities which have been historically undertaken throughout the year, and which are never truly
completed due to the scope of that activity. These activities will normally be shown in the AWP,
but with extra emphasis being given to activities which go beyond the scope of yearly continuous
management. An example of this might be the use of an outside contractor for vegetative
management on a large acreage tract. This activity would warrant inclusion into an AWP as we
would like the activity, and prescribed tract, to be reviewed by the ID Team for any possible
wildlife or RT&E concerns. Activities marked “As prescribed by AWP” will be management
activities which normally warrant an ID Team review due to their size and scope.

Management Practice Schedule
Frederick City Watershed (2020-2035)
Completion Date
Annually, as
prescribed by AWP
Annually, as
prescribed by AWP
Annually, as
prescribed by AWP
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
2035

Practice

Compartment (s)

Acres

Commercial TSI

All

7231

Non-commercial TSI

All

7231

Prescribed fire

All

7231

All

7231

All

7231

All

7231

All

7231

All

7231

All

7231

All

7231

Invasive plant species
control
Monitoring for forest
health
Protect FORI’s,
special sites
Gated access and fire
road maintenance
Gate maintenance
Boundary line and
corner maintenance
Update Plan
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Silvicultural Management Strategies
Silviculture – The art and science of controlling the establishment, growth, composition, health,
and quality of forests to meet the needs and values of landowners and society on a sustainable
basis.

Non-Commercial Timber Stand Improvements (TSI)
This style of harvest is used to improve the future composition of the stand using in-house,
volunteer, or contracted labor to accomplish the harvest. This type of harvest will not yield any
income due to the size of timber being removed. This type of harvest is recommended in stands
where stocking is comprised primarily of saplings or pole-sized timber. The typical practices
during this type of harvest are done by delineating and marking desirable trees and releasing
them by cutting the three or four trees directly adjacent to them. If it is not practical to cut the
competing trees with a chainsaw, herbicide application or manual cutting can be used as
alternative methods to complete the harvest and release activities.
Commercial Thinning
These methods of timber harvests are used to promote growth, vigor, and health to the best
trees located in large pole and small saw timber type stands. Stands where these styles of
harvests are implemented are generally located on average or better than average sites, include
sufficient volume for commercial sale, and upon completion of the harvest have acceptable
residual growing stock. The trees removed in these styles of harvests are typically less desirable,
damaged or poor growth form, and species that are over-represented. Smaller and low grade
saw logs can be used for sale of pulp or firewood. As per the name of the practice, commercial
contractors are utilized to complete the practices in order to implement the practice over larger
amounts of the landscape, while also having an outlet in which to earn a small profit and
potentially offset FCW management costs. Prior to completion of harvest the residual trees
should be comprised of a diverse mixture of tree species with future value for wildlife and wood
products. The primary goal of this harvest is to promote the growth, condition, health, and future
value of residual trees.
Selective Harvests
Select harvests are recommended for stands with saw timber on average or above average sites
that are heavily stocked and have sufficient volume for a commercial sale. Also, this type of
harvest should be completed on sites were you will have acceptable residual growing stock after
completion of harvest. Expected basal area range for this type of harvest is 60 – 80ft². This style
of harvest is valuable for usage on sensitive sites such as moderately steep slopes. Selective
harvests upon completion may favor regeneration of undesirable species due to more sunlight
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hitting the forest floor. Herbicides can be used following the harvest to help control undesirables
in the stand. This type of harvest is effective and should not be overused due to the expectations
of undesirable species growth.
Regeneration Harvests
This style of harvest is generally recommended for stands where certain conditions are met.
These conditions are mature stands, poor quality stands with low amounts of acceptable growing
stock, and/or stands in need of more diversity of species. This method also requires adequate
volume for a commercial harvest. Most of the species found on the watershed that have
significant value for wildlife and timber production (oaks, yellow-poplar, black cherry, white ash,
aspen, and pines) require extensive sunlight. This is completed through a regeneration harvest.
There are moderations of harvest types that can be used to complete a regeneration harvest
including:
Seed Tree Harvest
This harvest type is performed by implementing sound silvicultural practices. Prior
to the harvest there should be a few large trees left in the stand. The residual trees
should have well developed crowns, and be desirable seed producing species.
These residual trees should include good growth form and lack growing defects.
Expected residual basal area for this harvest should be around 20 – 40 ft². This
range can vary due to species type and stand stocking prior to harvest. Once the
tree canopy is opened to control ground cover prescribed burning and herbicide
treatment can be utilized to promote good growing conditions for desirable
species to become established. This method of harvest is used on the Watershed
to help promote the growth of desired species.
Deferred Rotation Harvest
This harvest method is used to maintain a presence of large trees within the stand
and still produce openings in the canopy to allow direct sunlight to the forest floor.
The presence of the residual large trees gives the harvest a better visual presence.
Expected basal area for this type of harvest should be in range of 20 -40 ft². This
method still provides satisfactory growing conditions for shade tolerant species,
although less desirable shade tolerant species may thrive under these conditions.
The larger residual trees can possibly be removed in a later harvest (at least 25
years) once the stand reaches the need for a thinning style harvest.
Shelterwood Harvest
This method includes removing all trees except large trees with developed crowns
that are desirable species mature enough to produce heavy seed (oaks, hickories).
This harvest method is generally completed in two stages of harvests. Expected
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basal area should be maintained around 60 – 80 ft² (sometimes as low as 40 – 60
ft²). The residual trees are generally the largest and most valuable in the stand.
Timing of this type of harvest is crucial. This type of harvest should be completed
in late fall, winter, or early spring. This will allow the trees to produce seed that
will end up on forest floor and promote new growth in the growing seasons.
Products from the initial harvest will include some saw logs, pulp, and firewood.
When the final harvest on the stand is completed, the scattered residual trees that
were left should be marketable as high value logs for future harvests. The
shelterwood method is very useful on the Watershed where oaks and hickories
are present. This helps manage water runoff due to the large residual trees still
being present. The existence of large residual trees help filter more moisture on
the forest floor leaving less harmful overland flow. This also helps soil stabilization
due to the established root systems in the stand.
Variable retention
This method is an approach to retain individual trees to maintain the structural
diversity across the entire harvest area. The primary focus of this harvest type is
to maintain forest structure and function with the targeted stand. To achieve
desired goals from variable retention, minimal levels of harvesting may be used to
be socially and ecological effective. This type of harvest is used in longer rotations,
generally 120 -160 years. The residual structures left behind should include hard
to replace species, species with special attributes, and unique understory
elements. Residual trees can be retained in patches or left dispersed evenly
throughout the stand.

Integrated Pest Management (IPM)
Using different methods in the aide of controlling undesirable species is not only effective but it
can produce a desirable outcome in less time than using one method to obtain control. Integrated
Pest Management (IPM) system is used in multiple methods to promote the suppression of pests
while avoiding injurious levels and avoiding outbreaks (Integrated Pest Management (IPM)
Tactics, 2011). These methods consist of biological, chemical, cultural, and mechanical
treatments.
Using a cultural approach will suppress pest problems by minimizing living conditions such as
food, water, and shelter. Having the existence of species that are well adapted and are not
attractive to pests on the site will produce better outcomes in the management of unwanted
pests on the site.
Another approach taken is biological. With this approach the use of predatory insects, parasites,
and disease are utilized to suppress pest populations. The MDA currently treats hemlock stands
among the Watershed with an IPM approach. The two common methods used are biological and
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chemical. There are two types of predatory beetles that are used to feed on the adelgid to help
control unwanted populations. Also systemic insecticides are used by injection into the effected
tree.
The next method used within IPM is chemical treatment. This approach utilizes systemic control
to populations within an area. The use of these treatments will always be used with the least
amount possible to control targeted area of focus. While using this method all labels are followed
and the chemicals used exhibit properties that have low soil mobility and a high soil particle
adhesion. Within this method there are different methods of treatment. Methods of treatment
may include foliar applications, basal bark treatments, hack and squirt treatments, and the cut
stump method. Perhaps the most widely used method of chemical treatment on the FCW is foliar
applications. Foliar applications are conducted using a backpack sprayer for pinpoint
applications, minimizing effects to non-target species even when in close proximity to the
targeted species.
The last method used among IPM is mechanical treatment. This method controls pests by
physically removing them from plants or cultivating infested areas. Due to different procedures
with each method type some methods produce visible outcomes sooner than others. The
chemical and mechanical methods generally provide noticeable results prior to witnessing results
from cultural and biological treatments. Also, when using these two methods you maximize the
area that is covered and generally these types of treatments are more cost effective than
alternative methods. According to the Tree Farm Standards performance measure 4.2
landowners shall consider a range of forest management activities to control pests, pathogens,
and unwanted vegetation (American Forest Foundation (AFF) 2021 Standards of Sustainability,
2020).

Vegetation Management
Providing vegetation management practices among the Watershed has provided several areas of
successful removal of undesired species. In the area of Pine Swamp within the FCW
approximately ¾ of an acre had Japanese barberry located on it. The first year of treatment was
completed mechanically. The following year chemical treatment occurred on the site. Following
chemical treatment, 100% control of the undesired species was obtained. When performing this
treatment, less chemical solution was needed to obtain desired goal due to the reduction in
foliage surface as a result of the initial mechanical treatment. Chemicals are applied only by
appropriately trained and licensed workers in compliance to state requirements.
In areas where timber harvests are planned or completed, herbicides can be utilized to help
control undesirable species. Within the Watershed invasive species play a large role in planning
for controlling and removal of undesired species. In areas where harvests have taken place,
monitoring the spread of invasive vegetation is critical to obtain desired regeneration of oak and
pine. Removal of competing vegetation will greatly enhance the productivity of desirable species
on the forest floor. To help assist with vegetation control measures, field trials can also be an
effective way to help manage undesirable vegetation. One method that could be considered
being used on the Watershed is goat grazing to help control invasive and undesirable species on
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the landscape. Also another method that is commonly used among other agencies is the
placement of deer fence. This study would allow monitoring of regeneration in a controlled area,
as well as in the natural area outside the perimeter of the fence. Completing studies such as these
can assist help land managers with management decisions based on outcomes from these
studies.

Prescribed Fire
An alternative method of achieving natural regeneration which is gaining in popularity and
acceptance among forestry professionals is the use of prescribed fires on the landscape. The goal
of this practice is to burn a predetermined forested tract under specific environmental and
weather conditions to attain planned resource management objectives. The desired objectives
for prescribed fire use on the FCW normally consist of promotion of pine and mixed oak
regeneration, reduction of undesirable mixed hardwood species, fuel reduction, and wildlife
habitat maintenance. The reduction of competing vegetation, the thickness of the duff layer, and
downed woody debris will all assist in enhancing germination and regeneration conditions
required by many of the targeted desired species. Generally, a succession of low intensity,
creeping understory burns, preceded or followed by mechanical removal of larger undesirable
competing vegetation will be required to fulfill the management objectives for a tract.
Currently, there are two areas on the FCW that are actively being managed with the use of
prescribed fire. Stand 1.16 is a 13 acre stand that was burned in November 2016. Since the burn
in 2016, monitoring has taken place and this stand shows positive regeneration of oak and pine.
In 2019, stand 1.9 had a burn completed on 51 acres. In this stand it is too early to gauge
regeneration since the fire and it will continue to be monitored and treated for invasive species.
In both areas where the duff on forest floor was completely burned, we noticed positive
regeneration. Prescribed fire is a very useful tool to reduce the risk of wildfire, prepare a site for
natural or planted regeneration, and reduce the occurrence of undesirable species. According
to the performance measure 4.3 of the American Tree Farm standards, when prescribed fire is
used it should conform to the landowner’s objectives and applicable rules, laws, and
regulations (American Forest Foundation (AFF) 2021 Standards of Sustainability, 2020).
Maintaining existence of prescribed fire among the landscape is a critical tool to continue to
manage areas within the Watershed.

Other Property Management Activities

Boundary and Corner Maintenance
The Frederick City Watershed contains over 300 property corners and just over 20 miles of
painted boundary. The majority of the corners were strengthened with 6’ heavy-metal posts from
2006 to 2008, allowing them to be more easily found in the coming years. These corners were
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also re-witnessed at the same time, allowing for greater ease in wayfinding and identification in
case of malicious destruction or removal of corners. Since 2008, all sections of boundary between
established corners have been marked with red boundary paint. The standard that has been used
has been as follows:
Corner posts and monuments
When conducting boundary maintenance, corner posts are repainted red, as well
as any prominent rock or rock pile stacked in that corner’s location. The aluminum
monument survey “caps” and their rebar posts are NOT to be painted. These caps
show the specific corner numbers when they are present and are also the
surveyed “true” corner location and are not to be moved or disturbed.
Corner Witness Trees
There are to be three (3) witness trees for every established property corner.
Witness marks consist of 3 dots, the center dot being approximately at dbh level,
and both a dot 4-6” above and below. The bark should be scraped smooth prior
to painting the witness marks prolonging the life of the paint and mark. All
witnesses should utilize the nearest trees and face the aluminum caps when
present. Trees will often bear prior witness marks and should be reutilized
whenever possible. When not possible, and a new tree must be chosen, chose
trees in close proximity to the corner, and preferably at 120° from the corner to
the next witness allowing for triangulation finding of a corner if it were disturbed.
Boundary Trees
Boundary trees are any trees that fall directly on the straight line between the
corners with established survey caps and posts. When marking a new boundary
tree, always err on marking closer to the FCW as to avoid any possibly boundary
or encroaching dispute. Trees are generally marked every 100 feet, except when
dense vegetation may warrant markings being closer together to aid in more
accurate wayfinding. Boundary trees are marked at 4.5 feet from the ground with
a four to six inch band wrapping approximately 1/3 the circumference of the tree,
and a dot at the same level opposite of the band. As with the corner witness trees,
the bands and dots should be scraped smooth prior to painting. The band will face
private or non-FCW property, and the dot will face FCW property so that when
entering the FCW, you will see a red band, and when exiting you will see the red
dot. Whenever possible, reuse previously scraped and painted boundary trees as
this will make the process of marking extremely fast.
Corner and boundary maintenance will go hand in hand moving forward. A
detailed map and database of corner locations, boundary sections, and years
serviced is kept by the Maryland DNR Forest Service staff tasked with assisting in
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FCW resource management. Potential issues still abound with boundary
maintenance as several corners have yet to be re-established and require
assistance from the City of Frederick Surveying Department before the boundary
line may be established between the missing and next present corner. Missing
corners seem to be more prevalent on the east and south-east sides of the FCW,
around inholdings, as well as corners that were in very close proximity to heavily
trafficked recreational trails.

Fire and Gated Access Road Maintenance
There are 22 gates present on the FCW, most of which allow vehicular access to more remote
areas of the Watershed. These access roads allow access for maintenance and fire response, as
well as serving as excellent fuel breaks in the event of a wildland fire. Access roads have been
maintained to allow passage of a ½ ton 4x4 truck at minimum. The standard has been to maintain
a 10’ wide, and 10’ tall pathway free of heavy debris and low-hanging limbs which may damage
a vehicle. Maintenance of these roads also includes maintenance of erosion control devices, such
as water bars and broad-based dips. Access gates are also to be maintained for constant
readiness of wildland fire response, or even the possibility of medical emergencies located on
interior trails. Gate maintenance has included periodic stripping of old paint and recoating with
red paint, numbering of gates (gate id numbers, such as G1 for Gambrill Park Road 1st gate, are
to be located on outside of lock box) and clearing of land and debris to allow gates to swing freely
and open to a 90° angle. Gate locks also need to be maintained prior to winter time to ensure
proper function during cold and icy conditions. A heavy, non-freezing oil will allow the lock to
function even during freezing conditions.
The frequency and size of erosion control devices will be based on the topography and slopes of
whichever section of access road they are protecting. The standard for construction and spacing
can be found in the “2015 Maryland Soil Erosion and Sediment Control Standards and
Specifications for Forest Harvest Operations.” According to the 2015 standards, the following
equation will give you minimum spacing based on road grade and slope: 1000 / (slope % + 2.5).
The resulting spacing can be further modified if need be to account for streams and bodies of
water in close proximity. General guidelines also state that water bars should be between a 3045° downslope, the trench should be three to four inches minimum, and the berm on the
downslope side should be eight to twelve inches minimum. When water bars are used on the
FCW, it has been found that the outflow berm should be more substantial than the minimum
eight to twelve inches required due to degradation as a result of repeated crossings by
recreationalists. The height of the outflow side will be determined on a case-by-case basis and
should not exceed a level which will limit travel by a standard 4x4 vehicle for fire and emergency
access.
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Compartment Descriptions
The following sections will provide an overview of the general forest conditions within each of
the seven compartments delineated for the 2021 FCW Forest Stewardship Plan. The
compartments for this plan were delineated using both natural and man-made features such as
ridge and valley topography, roads, trails, and boundaries to FCW features such as the Fishing
Creek Natural Area. The division of compartments, and the analyzation of compartment-level
inventory data will better permit the land manager to focus management efforts in the areas
needing it the most. Once potential management areas are chosen as a part of the AWP process,
more precise stand-level data may be obtained by analyzing plot data within a smaller delineated
area allowing for the best, most sustainable prescription for those areas.
The format of each compartment description has been kept the same to allow for easier
comparison between the data and info presented. Each compartment description was written to
be able to stand alone, therefore there will be a redundancy seen among some of the written
portions.
Data included within each compartment description includes:
-

-

-

General location within FCW, as well as special features such as wildlife fields, ponds,
and private inholdings.
Rare, threatened, and endangered (RT&E) species occurrences. Note, specific
locations are not listed to protect RT&E species and their associated habitats.
Maryland DNR Wildlife and Heritage Service keep an up-to-date database of these
specific locations.
General topography and slopes found within the compartment, as well as access
rating for vehicles and foot traffic to interior points of the compartment.
Compartment-wide statistics such as species compositions, size-class distributions,
species composition of individual size-class, basal area and trees/acre measurements,
desirable regeneration counts, Gingrich stocking approximation, low woody cover
data, and invasive species occurrences.
Complete list of soils found with the compartment
Maps
o Compartment Boundary and Topography
o Compartment Data Inventory Plots
o Compartment Maryland Ecologically Sensitive Area (ESA) Occurrences
o Compartment Soils
o Compartment Slopes
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Compartment 1 Description

Compartment 1 is comprised of the core area of the Watershed, surrounded by the remaining six
compartments. The boundary of Compartment 1 matches the original boundary of the area
known as the “Fishing Creek Natural Area” and is approximately 1,098 acres in size. This is the
only compartment whose boundaries are not delineated by man-made features such as roads
and trails and shares only a small portion of its westernmost boundary with private property just
east of Gambrill Park Road. This westernmost boundary follows the high-elevation contours
which define the watershed of Fishing Creek, essentially protecting its headwaters and much of
the stream network feeding the reservoir. The Fishing Creek Natural Area was first proposed for
special consideration by the Maryland DNR Wildlife and Heritage Service in 1991 due to the
presence of several special habitats and Rare, Threatened, and Endangered (RT&E) occurrences.
The table below details a few of the RT&E plant species which have historically been found within
Compartment 1. In addition to the listed plants, several den sites of Allegheny Woodrat
(Neotoma magister, S1, Endangered) can also be found within the compartment.
Plant Common Name
Little Floating heart
Climbing Fumitory
Large Purple Fringed Orchid
Yellow Fringed Orchid
Shriver’s Frilly Orchid
Bog Clubmoss
Flypoison
Roundleaf Sundew
Common Pink Lady’s Slipper
Hidden-Fruit Bladderwort

Plant Latin Name
Nymphoides cordata
Adlumia fungosa
Platanthera grandiflora
Platanthera ciliaris
Platanthera shriveri
Lycopodiella inundata
Amianthium muscitoxicum
Drosera rotundifolia
Cypripedium acaule
Utricularia geminiscapa

State Ranking / Status
S1 / Endangered
S2 / Threatened
S2 / Threatened
S2 / Threatened
G1/S1 / Endangered
S2
S2
S3
Rare (unusual white form)
Rare

The south-central portion of this compartment, especially along the east side of Fishing Creek
Road, saw heavy mortality to the oak population during the gyspy moth outbreaks in the 1980s.
Unlike northern portions of the property, much of this timber was not salvaged due to the
extremely rocky terrain nearing Fishing Creek. The topography and rockiness within most of this
compartment would not lend itself well to mechanized forms of harvesting. Many portions,
especially in the south-central area, contain slopes of 40 to 75%+, however, gravel roads will
allow a vehicle to get within ≈¼ mile of any point within the compartment. Fire road access is
also minimal due to limitations posed by the steep topography and rockiness.
The species composition is 49.9% mixed hardwood (maple, gum, birch), 47.7% oak/hickory, and
approximately 2% between pine and hemlock. The size class distribution is as follows: 56.4% of
tallied trees are sawtimber (12+ inches diameter), 36.9% are poletimber (6-10 inches diameter),
and 6.7% are sapling (2-4 inches diameter).
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Compartment 1: Species Composition by Percentage

Percent of Total Trees Tallied
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 1: Size Class Distribution (2" Class)
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Compartment 1: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
below, shows the BA/TPA statistics for Compartment 1. Accompanying the BA/TPA statistics, the
table at right below displays the regeneration counts for the entire Compartment 1 area. Type
count displays the total number of that type of regeneration, while plot count displays the
number of plots containing that type of regeneration. Other desirables contains species such as
red maple, black birch, black gum, sassafras, and American beech, all species which further enrich
the diversity of the compartment.
Basal Area and Trees/Acre
Statistics, Compartment 1
Total Trees Tallied
1994
2
Mean BA (ft /acre)
109
Median BA
110
High BA
220
Low BA
20
Mean TPA
257.3
Median TPA
238.1
High TPA
748.9
Low TPA
7.5

Regeneration Counts, Compartment 1 (182 plots)
Regeneration Type
Type Count
Plot Count
Competitive Oak
22
9
Established Oak
65
23
New Oak
195
69
Black Cherry
0
0
Conifers
8
3
Yellow Poplar
177
41
Other desirables
2821
158
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Using the mean BA (109 ft2/acre), as well as the mean TPA (257.3 trees/acre), it is found that the
majority of Compartment 1 will display a relative density of between 95-98% (just below the Aline) of the average maximum stocking expected in undisturbed stands of similar size and species.
As a result of this stocking, growth rates of individual trees are fair to poor, and natural mortality
among smaller trees will be high. Competition among resources will generally be higher in
overstocked stands, which may also have implications on overall forest health.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 1,
74.7% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 29.6%, with a range of 0% to 100% cover of a 26foot diameter plot. The two most prolific species were found to be lowbush blueberry and
mountain laurel. The table shown below summarizes the occurrences of NNIS by plot counts and
percentage of total plots. Note that a native invasive, hay-scented fern, has been included in this
table due to its function as an invasive threat on the FCW.

Non-native Invasive Plant Summary
Compartment 1
# of Plots % of Plots
Occurrence
51
28.1
No Occurrence
131
71.9
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
13
15
16
0
36
2
2
10
28
0

% of Plots
7.1
8.2
8.8
0
19.8
1.1
1.1
5.5
15.4
0

34

18.8
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Compartment 1 Soils:
The following list contains all soil types found within Compartment 1. The Compartment 1 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB - Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI)- NRO 70, Cu. Ft. / Acre/ Year – 57
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI- NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
BaB - Bagtown cobbly loam, 3 to 8 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year – 57
BaC - Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year - 57
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- WO 69, Cu. Ft. / Acre/ Year -57
BbD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
Foxville Series
FoB - Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI- PO 90, Cu ft/ Acre/ Yr
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Stumptown Series
StB - Stumptown- Rock outcrop complex, 0 to 8 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StC - Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StD - Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
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Compartment 2 Description

Compartment 2 encompasses 975 acres and is located in the northwest portion of the FCW. The
boundary of the compartment is comprised of Gambrill Park Road to the west, Fishing Creek Road
to the east, FCW boundary to the north, and abuts the northernmost boundary of Compartment
1 to the south. The western boundary along Gambrill Park Road shares boundary with no less
than 18 private residences. The compartment contains approximately six acres of fields, most
being situated in the area historically known as Sand Flats, just southeast of the Gambrill Park
and Tower Roads intersection. In addition to the wildlife fields, the compartment is home to five
ponds, one of which, Whiskey Springs pond, is stocked annually by the Maryland DNR Fisheries.
The Compartment 2 area of the FCW experienced heavy mortality as a result of the initial gypsy
moth infestation of the 1980s. There are rare, threatened, and endangered (RT&E) occurrences
within this compartment, but not at the rate of occurrences within Compartment 1. One
occurrence of note is the recent finding of a population of Edwards Hairstreak (Satyrium
edwardsii) in the area of Sand Flats. Other RT&E occurrences within the compartment should be
delineated and taken into account prior to the Interdisciplinary Team review portion of the
Annual Work Plan (AWP) process.
The northern portion of the compartment saw a heavy amount of salvage harvesting in the
period of late 1980s to the early 1990s. As a result of the mortality, and subsequent harvesting,
much of the forest in Compartment 1 is essentially even-aged, though the age varies depending
on the site within the compartment. Compartment 1 contains generally flat topography, with the
terrain becoming steeper and rockier along the south and east portions of the compartment.
Access via vehicle is extremely limited along the southern and eastern portions of the
compartment due to either streams or general topography. Access via vehicle off of Gambrill Park
Road is limited to the northern portion of the compartment through Sand Flats. Numerous
smaller trails, especially the Catoctin Blue Trail, allow easy access via foot to the most interior
points of the compartment.
The species composition is 50.9% mixed hardwood (maple, gum, birch), 46.7% oak/hickory, and
approximately 2.4% between pine and hemlock. The size class distribution is as follows: 44.3% of
tallied trees are sawtimber (12+ inches diameter), 43.8% are poletimber (6-10 inches diameter),
and 11.9% are sapling (2-4 inches diameter). The following three tables depict compartmentwide statistics such as species composition by percentage, size class distributions, and species
composition of size class.
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Compartment 2: Species Composition by Percentage

Percent of Total Trees Tallied

25

20

15

10

5

0
bg

so

rm

co

nro

yp

bb

wo

sas

pp

hic ewp

bo

yb

asp

bc

eh

ab

tmp

Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 2: Size Class Distribution (2" Class)
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Compartment 2: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 2. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
2 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the compartment.

Basal Area and Trees/Acre
Statistics, Compartment 2
2234
Total Trees Tallied
2
113
Mean BA (ft /acre)
120
Median BA
200
High BA
0
Low BA
514.1
Mean TPA
346.3
Median TPA
2102.6
High TPA
0
Low TPA

Regeneration Counts, Compartment 2 (198 plots)
Regeneration Type
Type Count
Plot Count
7
4
Competitive Oak
518
94
Established Oak
New Oak
126
24
Black Cherry
22
13
11
10
Conifers
347
40
Yellow Poplar
4983
172
Other desirables
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Using the mean BA (113 ft2/acre), as well as the mean TPA (514.1 trees/acre), it is found that the
majority of Compartment 2 will display a relative density of between 120-125% (exceeding the
overstocked delineation) of the average maximum stocking expected in undisturbed stands of
similar size and species. As a result of this stocking, growth rates of individual trees are poor, and
natural mortality among smaller trees is very high. Competition among resources is very high,
especially in the northern portion of the compartment where salvage harvesting was conducted
approximately 30 years ago.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 2,
80.3% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 31.1%, with a range of 0% to 85% cover of a 26’
diameter plot. The two most prolific species were found to be lowbush blueberry and mountain
laurel. The table shown below summarizes the occurrences of NNIS by plot counts and
percentage of total plots. Note that a native invasive, hay-scented fern, has been included in this
table due to its function as an invasive threat on the FCW.

Non-native Invasive Plant Summary
Compartment 2
# of Plots % of Plots
Occurrence
24
12.1
No Occurrence
174
87.9
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
0
0
1
0
8
0
0
1
0
1

% of Plots
0
0
0.5
0
4.1
0
0
0.5
0
0.5

74

37.4
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Compartment 2 Soils:
The following list contains all soil types found within Compartment 2. The Compartment 2 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB - Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI) - NRO 70, Cu. Ft. / Acre/ Year - 57
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI - NRO 60, Cu. Ft. / Acre/ Year - 43
Bagtown Series
BaC - Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - WO 69, Cu. Ft. / Acre/ Year - 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
Foxville Series
FoB - Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI - PO 90, Cu ft/ Acre/ Yr - 72
Mt. Zion Series
MnA - Mt. Zion- Rohrersville complex, 0 to 3 percent slopes.
SI - NRO 73, Cu ft/ Acre/ Yr – 57

121

Stumptown Series
StB - Stumptown- Rock outcrop complex, 0 to 8 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
StC - Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
StD - Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
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Compartment 3 Description

Compartment 3 encompasses 2,252 acres of the northeast portion of the FCW, making it the
largest compartment within the FCW. The boundary of Compartment 3 consists of Fishing Creek
Road and Compartment 1 bounding the west side, while the northern and eastern bounds follow
the FCW boundary just north and east of Gambrill Park Road the entire way south to the drinking
water impoundment. The northern and northeastern portion of the Compartment 3 boundary
abuts Cunningham Falls State Park wildlands, an approximately 3,500-acre portion of
Cunningham Falls State Park which is open to public hunting and other forms of non-motorized
recreation. Compartment 3 contains approximately four acres of fields and five ponds, and a wide
range of topography. There are rare, threatened, and endangered (RT&E) occurrences within this
compartment, but not at the rate of occurrences within Compartment 1. An RT&E of note that is
rather common within Compartment 1 is the timber rattlesnake (Crotalus horridus, S3,
Watchlist). Timber rattlesnakes are commonly found within this compartment, and the roads
bounding the compartment. RT&E occurrences and their precise locations within the
compartment should be delineated and taken into account prior to the Interdisciplinary Team
review portion of the Annual Work Plan (AWP) process.
Topography within Compartment 3 is highly variable due to the large amount of acreage covered.
The northern portion contains mild topography, ranging from 0-40% slopes, while the southern
portion of the compartment contains slopes upward of 70% on either side of Gambrill Park Road
just north of the drinking water impoundment. Access via vehicle is fair with one main fire/access
road centrally located on the ridgetop between Fishing Creek and Gambrill Park Roads. This
access road runs north from the intersection of Fishing Creek and Mountaindale Roads and
terminates at the Catoctin Blue Trail. Access via trail is good with several trails traversing all parts
of the compartment. A large part of the northern portion of the compartment saw a heavy
amount of salvage harvesting in the period of late 1980s to the early 1990s. As a result of the
mortality, and subsequent harvesting, much of this forest in Compartment 3 is essentially evenaged, though the age varies depending on the site within the compartment. The eastern and
southern portions of the compartment will generally contain the larger timber within the
compartment. Compartment 3 contains variable topography over the great extent of the
property.
The species composition is 64.7% mixed hardwood (maple, gum, birch), 33.3% oak/hickory, and
approximately 1.4% between pine and hemlock. The size class distribution is as follows 33.4% of
tallied trees are sawtimber (12+ inches diameter), 46.2% are poletimber (6-10 inches diameter),
and 20.2% sapling (2-4 inches diameter). The following three tables depict compartment-wide
statistics such as species composition by percentage, size class distributions, and species
composition of size class.
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Compartment 3: Species Composition by Percentage

Percent of Total Trees Tallied
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 3: Size Class Distribution (2" Class)
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Compartment 3: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 3. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
3 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the Compartment.
Basal Area and Trees/Acre
Statistics, Compartment 3
4397
Total Trees Tallied
2
127
Mean BA (ft /acre)
130
Median BA
230
High BA
30
Low BA
838.6
Mean TPA
653.5
Median TPA
4214.4
High TPA
69.1
Low TPA

Regeneration Counts, Compartment 3 (383 plots)
Regeneration Type
Type Count
Plot Count
34
17
Competitive Oak
Established Oak
834
170
New Oak
18
13
20
12
Black Cherry
21
10
Conifers
423
81
Yellow Poplar
12063
338
Other desirables
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Using the mean BA (127 ft2/acre), as well as the median TPA (653.5 trees/acre), it is found that
points in Compartment 3 may display a relative density far exceeding the overstocked
classification when viewed on a Gingrich Upland Central Hardwood stocking guide. The density
in this compartment is highly variable among areas, with areas in the north meeting or exceeding
the overstocked classification, and areas in the south and south central falling under the A-line
at 70-90% max stocking. As a result of this stocking, growth rates of individual trees in the north
portion are poor, south portion are fair to moderate, and natural mortality among smaller trees
is moderate to very high. Competition among resources will be very high, especially in the
northern portion of the compartment where salvage harvesting was conducted approximately
30 years ago.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 3,
59.1% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 10.9%, with a range of 0% to 95% cover of a 26foot diameter plot. The two most prolific species were found to be lowbush blueberry and
mountain laurel.

Non-native Invasive Plant Summary
Compartment 3
# of Plots % of Plots
Occurrence
85
22.2
No Occurrence
298
77.8
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
38
20
19
0
56
0
0
5
8
0

% of Plots
4.3
4.3
6.4
4.3
23.4
2.1
4.3
4.3
4.3
2.1

42

12.1
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The table shown above summarizes the occurrences of NNIS by plot counts and percentage of
total plots. Note that a native invasive, hay-scented fern, has been included in this table due to
its function as an invasive threat on the FCW.
Compartment 3 Soils:
The following list contains all soil types found within Compartment 3. The Compartment 3 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB- Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI)- NRO 70, Cu. Ft. / Acre/ Year – 57
ArD- Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI- NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
BaB- Bagtown cobbly loam, 3 to 8 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year – 57
BaC- Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year - 57
BaD- Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- WO 69, Cu. Ft. / Acre/ Year -57
BbD- Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI- NRO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
EgB- Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgC- Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
EgD- Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI- NRO 69, Cu ft/ Acre/ Yr – 57
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Foxville Series
FoB- Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI- PO 90, Cu ft/ Acre/ Yr
Mt. Zion Series
MnA- Mt. Zion- Rohrersville complex, 0 to 3 percent slopes.
SI- NRO 73, Cu ft/ Acre/ Yr – 57
Stumptown Series
StB- Stumptown- Rock outcrop complex, 0 to 8 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StC- Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
StD- Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
SuF- Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI- BO 80, Cu ft/ Acre/ Yr – 72
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Compartment 4 Description

Compartment 4 encompasses 528 acres of the west-central portion of the FCW, making it the
smallest compartment in terms of acreage. The northern boundary of the compartment follows
Delauter Road, the western boundary follows Gambrill Park Road, the eastern boundary abuts
the boundary of Compartment 1 as well as Fishing Creek Road, and the southern boundary runs
along Hamburg Road. Of note in Compartment 4 are the numerous private inholdings, accessed
from Gambrill Park Road in the northern portion of the compartment. There is also one resident
located on Delauter Road, in the proximity of the Catoctin Blue Trail, whose property is
surrounded by Compartment 4. There are no ponds within Compartment 4, but eastern portions
of the compartment are situated along higher elevations overlooking three ponds contained
within Compartment 1. There is also a 1.5-acre field which may be accessed via a gated road off
the western side of Fishing Creek Road. There are RT&E occurrences within and directly adjacent
to Compartment 4, so identification and delineation of these habitats and occurrences need to
be taken into account when preparing an AWP including work in the compartment.
Topography within Compartment 4 is split evenly among 0-10% slopes and 11-20% slopes,
lending itself well to vehicular and mechanized access and operations. Access into interior
portions is very good, with a number of gated fire roads and established trails reaching nearly
every corner of the compartment. The Catoctin Blue Trail enters the southern portion of the
compartment off Hamburg Road, running north briefly into Compartment 1, before turning west
and re-entering Compartment 4 in the vicinity of the private inholding located on Delauter Road.
The species composition is 55.3% mixed hardwood (maple, gum, birch), 44.5% oak/hickory, and
approximately .2% between pine and hemlock. The size class distribution is as follows: 42.2% of
tallied trees are sawtimber (12+ inches diameter), 48.8% are poletimber (6-10 inches diameter),
and 9.0% sapling (2-4 inches diameter). The following three tables depict compartment-wide
statistics such as species composition by percentage, size class distributions, and species
composition of size classes.
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Compartment 4: Species Composition by Percentage

Percent of Total Trees Tallied
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 4: Size Class Distribution (2" Class)
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Compartment 4: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 4. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
4 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the compartment.
Basal Area and Trees/Acre
Statistics, Compartment 4
581
Total Trees Tallied
2
124
Mean BA (ft /acre)
130
Median BA
180
High BA
30
Low BA
492.9
Mean TPA
333.5
Median TPA
1485.6
High TPA
58.2
Low TPA

Regeneration Counts, Compartment 4 (47 plots)
Regeneration Type
Type Count
Plot Count
6
3
Competitive Oak
159
31
Established Oak
New Oak
13
3
Black Cherry
4
3
0
0
Conifers
127
17
Yellow Poplar
1607
46
Other desirables

146

Using the mean BA (124 ft2/acre), as well as the median TPA (333.5 trees/acre), it is found that
undisturbed areas within Compartment 4 will generally display a relative density exceeding the
overstocked classification when viewed on a Gingrich Upland Central Hardwood stocking guide.
At the overstocked classification, individual tree growth is fair to poor, mortality is moderate to
high, and competition for available resources is high. Density and stocking are highly variable
among areas within the compartment due to weighted conversion factors, so more precise
numbers will be available once specific work areas are delineated during the AWP process.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 4,
76.6% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 20.9%, with a range of 0% to 90% cover of a 26foot diameter plot. The two most prolific species were found to be lowbush blueberry and
mountain laurel. The table shown below summarizes the occurrences of NNIS by plot counts and
percentage of total plots. Note that a native invasive, hay-scented fern, has been included in this
table due to its function as an invasive threat on the FCW.

Non-native Invasive Plant Summary
Compartment 4
# of Plots % of Plots
Occurrence
12
25.6
No Occurrence
35
74.4
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
2
2
3
2
11
1
2
2
2
1

% of Plots
4.3
4.3
6.4
4.3
23.4
2.1
4.3
4.3
4.3
2.1

21

44.7

Compartment 4 Soils:
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The following list contains all soil types found within Compartment 4. The Compartment 4 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
Site Index (SI) - NRO 60, Cu. Ft. / Acre/ Year - 43
Bagtown Series
BaB - Bagtown cobbly loam, 3 to 8 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaC - Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - WO 69, Cu. Ft. / Acre/ Year - 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
Mt. Zion Series
MnA - Mt. Zion- Rohrersville complex, 0 to 3 percent slopes.
SI - NRO 73, Cu ft/ Acre/ Yr – 57
Stumptown Series
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
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Compartment 5 Description

Compartment 5 comprises 1,032 acres of the east-central portion of the FCW. The boundary to
Compartment 5 is comprised primarily of Fishing Creek and Hamburg Roads to the west, and the
boundaries of Compartments 1 and 3 to the north and northeast. Oxy’s Hollow, the Watershed’s
largest private inholding, is located within this compartment. Oxy’s Hollow contains
approximately three private properties, and two inhabited homes. Access to the hollow is via a
privately-owned bridge off the southern side of Mountaindale Road. Also of note within
Compartment 5 is the drinking water impoundment located off Mountaindale Road on the
eastern boundary of the compartment, and a five-acre wildlife field located along the east side
of Fishing Creek Road. There are no other ponds within this compartment. There are RT&E
occurrences within and directly adjacent to Compartment 4, so identification and delineation of
these habitats and occurrences need to be taken into account when preparing an AWP including
work in the compartment.
Topography within Compartment 5 is highly variable. The western and southwestern portions of
the compartment display 0-30% slopes, while the eastern and southern portions, especially the
areas surrounding Oxy’s Hollow and the drinking water impoundment, display slopes ranging
from 30-70%. Vehicular access within Compartment 5 is generally fair. There are three gated
access roads, one access of Fishing Creek Road running north of Oxy’s Hollow, and two accessing
the southern portion of the compartment off Hamburg Road. The area directly south of Oxy’s
Hollow has very poor vehicular access due to the steep topography and rockiness but is easily
accessed via numerous foot and bike trails.
The species composition is 54.3% mixed hardwood, 45.1% oak/hickory, and approximately .6%
between pine and hemlock. The size class distribution is as follows: 56.5% of tallied trees are
sawtimber (12+ inches diameter), 35.8% are poletimber (6-10 inches diameter), and 7.6% sapling
(2-4 inches diameter). The following three tables depict compartment-wide statistics such as
species composition by percentage, size class distributions, and species composition of size
classes.
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Compartment 5: Species Composition by Percentage

Percent of Total Trees Tallied
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 5: Size Class Distribution (2" Class)
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Compartment 5: Species Composition by Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 5. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
5 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the compartment.
Basal Area and Trees/Acre
Statistics, Compartment 5
1774
Total Trees Tallied
2
109
Mean BA (ft /acre)
110
Median BA
180
High BA
0
Low BA
269.4
Mean TPA
239.9
Median TPA
889.6
High TPA
0
Low TPA

Regeneration Counts, Compartment 5 (163 plots)
Regeneration Type
Type Count
Plot Count
25
2
Competitive Oak
27
15
Established Oak
New Oak
55
28
0
0
Black Cherry
0
0
Conifers
83
19
Yellow Poplar
Other desirables
2372
163
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Using the mean BA (109 ft2/acre), as well as the mean TPA (269.4 trees/acre), it is found that
Compartment 5 generally displays a relative density of between 95-98% (just below the A-line
when viewed on a Gingrich “Upland Central Hardwood Stocking Guide”) of the average maximum
stocking expected in undisturbed stands of similar size and species. As a result of this stocking,
growth rates of individual trees are fair to poor, natural mortality among smaller trees is very
high, and competition among resources is high. Density and stocking are highly variable among
areas within the compartment due to weighted conversion factors, so more precise numbers will
be available once specific work areas are delineated during the AWP process.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 5,
61.9% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 11.7%, with a range of 0% to 80% cover of a 26foot diameter plot. The two most prolific species were found to be lowbush blueberry and
mountain laurel. The table shown below summarizes the occurrences of NNIS by plot counts and
percentage of total plots. Note that a native invasive, hay-scented fern, has been included in this
table due to its function as an invasive threat on the FCW.
Non-native Invasive Plant Summary
Compartment 5
# of Plots % of Plots
Occurrence
60
36.8
No Occurrence
103
63.2
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
10
28
15
0
43
4
5
5
11
0

% of Plots
6.1
17.2
9.2
0
26.4
2.5
3.1
3.1
6.7
0

78

47.8
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Compartment 5 Soils:
The following list contains all soil types found within Compartment 5. The Compartment 5 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB - Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI) - NRO 70, Cu. Ft. / Acre/ Year - 57
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI - NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - WO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr – 57
Foxville Series
FoB - Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI - PO 90, Cu ft/ Acre/ Yr – 72
Stumptown Series
StB - Stumptown- Rock outcrop complex, 0 to 8 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
StC - Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
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StD - Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuD - Stumptown- Bagtown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
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Compartment 6 Description

Compartment 6 is comprised of 600 acres located in the southwest portion of the FCW. The
boundary to the compartment follows: Hamburg road to the north, the Catoctin Blue trail to the
east, Gambrill State Park boundary to the south, and Gambrill Park Road to the west. There is
one private inholding within the compartment, located on the west side of Gambrill Park Road,
approximately ¾ mile south of the intersection of Gambrill Park and Hamburg Roads. There are
also a series of communications towers situated along the east side of Gambrill Park Road in the
southwest portion of the compartment. Three ponds and one field all fall within the boundary of
Compartment 6. The field is roughly two acres and is situated along the lower portion of Stoner
Road and includes the original foundations and stone fencing to the Steiner Property. RT&E
occurrences in this compartment are scarcer, which led to the movement of several recreational
trails to this area following the recommendations made by numerous Maryland DNR agencies
and the FCW Ad-Hoc Recreational Trail Committee. There are still RT&E occurrences within and
directly adjacent to Compartment 6, so identification and delineation of these habitats and
occurrences need to be taken into account when preparing an AWP including work in the
compartment.
Topography within Compartment 6 is the most consistent among all the seven compartments in
the FCW. The majority of the compartment contains slopes of 0-20%, while the very southeastern
portion abutting Gambrill State Park contains slopes of 31-70%. Vehicular access is fair, as only
one gated access/fire road (Stoner Road, gate G1) runs southeast through the center of the
compartment. Foot and UTV/ATV access to points north and south of Stoner Road are good to
very good due to the numerous maintained trails within the compartment.
The species composition is 50.5% mixed hardwood (maple, gum, birch), 45.1% oak/hickory, and
approximately 4.4% between pine and hemlock. The size class distribution is as follows: 48.4% of
tallied trees are sawtimber (12+ inches diameter), 42.4% are poletimber (6-10 inches diameter),
and 9.2% sapling (2-4 inches diameter). The following three tables depict compartment-wide
statistics such as species composition by percentage, size class distributions, and species
composition of size classes.
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Compartment 6: Species Composition by Percentage

Percent of Total Trees Tallied
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 6: Size Class Distribution (2" Class)
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Compartment 6: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 6. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
6 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the compartment.
Basal Area and Trees/Acre
Statistics, Compartment 6
1039
Total Trees Tallied
2
109
Mean BA (ft /acre)
110
Median BA
180
High BA
30
Low BA
312.8
Mean TPA
312.1
Median TPA
983.3
High TPA
27.7
Low TPA

Regeneration Counts, Compartment 6 (95 plots)
Regeneration Type
Type Count
Plot Count
60
7
Competitive Oak
Established Oak
35
15
New Oak
16
11
0
0
Black Cherry
1
1
Conifers
20
8
Yellow Poplar
773
57
Other desirables
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Using the mean BA (109 ft2/acre), as well as the mean TPA (312.8 trees/acre), it is found that
undisturbed areas within Compartment 6 displays a relative density within the overstocked
classification (above the A-line) when viewed on a Gingrich Upland Central Hardwood stocking
guide. At this overstocked classification, individual tree growth is fair to poor, mortality is
moderate to high, and competition for available resources is high. Density and stocking are highly
variable among areas within the compartment due to weighted conversion factors, so more
precise numbers will be available once specific work areas are delineated during the AWP
process.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counterproductive to the establishment and growth of desired tree species. In Compartment 6,
89.5% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 27.0%, with a range of 0% to 80% cover of a 26foot diameter plot. The most prolific low woody cover species in Compartment 6 is lowbush
blueberry, with over 65% of plots including the species. The table shown below summarizes the
occurrences of NNIS by plot counts and percentage of total plots. Note that a native invasive,
hay-scented fern, has been included in this table due to its function as an invasive threat on the
FCW.

Non-native Invasive Plant Summary
Compartment 6
# of Plots % of Plots
Occurrence
13
13.7
No Occurrence
82
86.3
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
0
8
3
1
0
0
1
8
9
0

% of Plots
0
8.4
3.2
1.1
0
0
1.1
8.4
9.5
0

28

29.5
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Compartment 6 Soils:
The following list contains all soil types found within Compartment 6. The Compartment 6 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB - Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI) - NRO 70, Cu. Ft. / Acre/ Year - 57
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI - NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
BaB - Bagtown cobbly loam, 3 to 8 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaC - Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - WO 69, Cu. Ft. / Acre/ Year - 57
BbE - Bagtown cobbly loam, 25 to 45 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
ErB - Edgemont- Rock outcrop complex, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
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ErC - Edgemont- Rock outcrop complex, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
ErD - Edgemont- Rock outcrop complex, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
ErE - Edgemont- Rock outcrop complex, 25 to 45 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr – 57
Stumptown Series
StD - Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuD - Stumptown- Bagtown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
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Compartment 7 Description

Compartment 7 comprises 746 acres of the southeastern portion of the FCW. The boundary of
compartment is primarily the Catoctin Blue Trail to the west, Hamburg Road to the east, and the
boundary to the FCW at the very southern portion. Compartments 6 and 7 abut the northern
property boundary of the Gambrill State Park, managed by the Maryland Park Service. There is
one private-inholding located within the compartment, an approximately three-acre property
located off the south side of Hamburg Road just east of the intersection with Fishing Creek Road.
The compartment contains no fields and one pond, the Hamburg Pond, a stocked pond also
located south of Hamburg Road and just east of the intersection with Fishing Creek Road. RT&E
occurrences in this compartment are scarcer, which led to the movement of several recreational
trails to this area following the recommendations made by numerous Maryland DNR agencies
and the FCW Ad-Hoc Recreational Trail Committee. There are still RT&E occurrences within and
directly adjacent to Compartment 7, so identification and delineation of these habitats and
occurrences need to be taken into account when preparing an AWP including work in the
compartment.
Topography within Compartment is highly variable. The northern portion of the compartment,
around the Hamburg and Fishing Creek Roads intersection, contains gentle slopes within the 010% range. Moving southeast along Hamburg road, slopes begin to increase, especially in the
area just south of gate H2. This area contains slopes ranging from 11-70%, and also contains a
second order stream, the Clifford Branch, and its originating spring seep. The Clifford Branch,
unlike all other streams in the FCW, does not feed into the drinking water impoundment, but
instead meets the Tuscarora Creek in the area of the Opposumtown Pike and Sundays Lane
intersection a few miles north of the City of Frederick. Vehicular access within Compartment 7 is
very limited due to the extreme terrain, especially within the central portion of the compartment.
Points south may be accessed via Stoner Road, a gated access/fire/historic road originating just
south of the Gambrill Park and Hamburg Roads intersection. Limited vehicular access can also be
found at the Three Saws trailhead gate, just south of the “Spoutn Spring” on Hamburg Road.
Access by foot or ATV/UTV is generally very good, with a large series of maintained trails
traversing most areas of the compartment.
The species composition is 37.8% mixed hardwood (maple, gum, birch), 61.5% oak/hickory, and
approximately 0.8% between pine and hemlock. The size class distribution is as follows: 73.2% of
tallied trees are sawtimber (12+ inches diameter), 21.8% are poletimber (6-10 inches diameter),
and 4.9% sapling (2-4 inches diameter). The following three tables depict compartment-wide
statistics such as species composition by percentage, size class distributions, and species
composition of size classes.
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Compartment 7: Species Composition by Percentage
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Species Types

Species types: rm: red maple, co: chestnut oak, so: scarlet oak, bg: black gum, nro: northern red oak, yp:
yellow poplar, bb: black birch, sas: sassafras, bo: black oak, hic: hickory, pp: pitch pine, eh: eastern
hemlock, wo: white oak, ewp: eastern white pine, asp: aspen, yb: yellow birch, ab: American beech, bc:
black cherry, tmp: table mountain pine.

Compartment 7: Size Class Distribution (2" Class)
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Compartment 7: Species Composition of Size Classes
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Two other valuable metrics that may be used to judge forest density and stocking are the basal
area (BA) and trees per acre (TPA) measurements. Basal area is a measure of density of stocking,
displayed in terms of the cross-sectional area of tree stems at breast height (BA/acre or ft2/acre).
Trees per acre is simply the number of live, standing trees per acre. The following table, displayed
at left below, shows the BA/TPA statistics for Compartment 7. Accompanying the BA/TPA
statistics, the table at right below displays the regeneration counts for the entire Compartment
7 area. Type count displays the total number of that type of regeneration, while plot count
displays the number of plots containing that type of regeneration. Other desirables contains
species such as red maple, black birch, black gum, sassafras, and American beech, all species
which further enrich the diversity of the compartment.
Basal Area and Trees/Acre
Statistics, Compartment 7
1420
Total Trees Tallied
2
122
Mean BA (ft /acre)
120
Median BA
190
High BA
40
Low BA
210.5
Mean TPA
187.0
Median TPA
725.1
High TPA
23.8
Low TPA

Regeneration Counts, Compartment 7 (116 plots)
Regeneration Type
Type Count
Plot Count
31
5
Competitive Oak
25
10
Established Oak
New Oak
30
14
0
0
Black Cherry
3
2
Conifers
53
17
Yellow Poplar
Other desirables
2012
87
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Using the mean BA (122 ft2/acre), as well as the mean TPA (210.5 trees/acre), it is found that
undisturbed areas within Compartment 7 display a relative density within the overstocked
classification (above the A-line) when viewed on a Gingrich Upland Central Hardwood stocking
guide. At this overstocked classification, individual tree growth is fair to poor, mortality is
moderate to high, and competition for available resources is high. Density and stocking are highly
variable among areas within the compartment due to weighted conversion factors, so more
precise numbers will be available once specific work areas are delineated during the AWP
process.
In addition to the tree regeneration summary shown above, the understory was inventoried for
additional aspects such as low woody cover, and the presence of native and non-native invasive
species (NNIS). Low woody cover is generally woody plants, other than tree species, that inhabit
the understory of a forested landscape. Watershed species of low woody cover typically include
mountain laurel, witch hazel, highbush blueberry, lowbush blueberry, and spicebush. The
presence of low woody cover adds important wildlife cover and browse, but in many cases is
counter-productive to the establishment and growth of desired tree species. In Compartment 7,
72% of the plots inventoried included at least one species of low woody cover. The average
percent cover was found to be approximately 13.8%, with a range of 0% to 90% cover of a 26foot diameter plot. The two most prolific species were found to be mountain laurel and lowbush
blueberry. The table shown below summarizes the occurrences of NNIS by plot counts and
percentage of total plots. Note that a native invasive, hay-scented fern, has been included in this
table due to its function as an invasive threat on the FCW.

Non-native Invasive Plant Summary
Compartment 7
# of Plots % of Plots
Occurrence
14
12
No Occurrence
102
88
Invasive Species
Ailanthus
Mile-a-minute
J. Barberry
J. Honeysuckle
J. Stiltgrass
J. Angelica
O. Bittersweet
M. Rose
Wineberry
Autumn Olive
Hay-scented Fern
(native invasive)

# of Plots
4
4
6
0
9
0
0
0
3
0

% of Plots
3.4
3.4
5.2
0
7.8
0
0
0
2.5
0

44

38.0
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Compartment 7 Soils:
The following list contains all soil types found within Compartment 7. The Compartment 7 Soils
map depicts the general locations and extents of the listed soil types. Please refer to the soils
section in the main body of this plan for further info on each series of soil.
Airmont Series
ArB - Airmont cobbly loam, 2 to 8 percent slopes, extremely stony.
Site Index (SI) - NRO 70, Cu. Ft. / Acre/ Year - 57
ArD - Airmont cobbly loam, 8 to 25 percent slopes, extremely stony.
SI - NRO 60, Cu. Ft. / Acre/ Year – 43
Bagtown Series
BaC - Bagtown cobbly loam, 8 to 15 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year - 57
BaD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - WO 69, Cu. Ft. / Acre/ Year - 57
BbD - Bagtown cobbly loam, 15 to 25 percent slopes, extremely stony.
SI - NRO 69, Cu. Ft. / Acre/ Year – 57
Edgemont Series
EgB - Edgemont gravely loam, 3 to 8 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgC - Edgemont gravelly loam, 8 to 15 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr - 57
EgD - Edgemont gravely loam, 15 to 25 percent slopes, very stony.
SI - NRO 69, Cu ft/ Acre/ Yr – 57
Foxville Series
FoB - Foxville cobbly silt loam, 0 to 8 percent slopes, rubbly.
SI - PO 90, Cu ft/ Acre/ Yr - 72
FxA - Foxville and Hatboro soils, 0 to 3 percent slopes
SI - (Foxville) PO 90, Cu ft/ Acre/ Yr - 72, SI - (Hatboro) PO 60, Cu ft/ Acre/ Yr - 43
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Stumptown Series
StC - Stumptown- Rock outcrop complex, 8 to 15 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
StD - Stumptown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuD - Stumptown- Bagtown- Rock outcrop complex, 15 to 25 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr - 72
SuF - Stumptown- Bagtown- Rock outcrop complex, 25 to 65 percent slopes.
SI - BO 80, Cu ft/ Acre/ Yr – 72
Weaverton Series
WeC - Weaverton- Hazel complex, 8 to 15 percent slopes, very stony.
SI - NRO 70 Cu ft/ Acre/ Yr - 57
WeD - Everton- Hazel complex, 15 to 25 percent slopes, very stony.
SI - NRO 70, Cu ft/ Acre/ Yr - 57
WeE - Weaverton-Hazel complex, 25 to 45 percent slopes, very stony.
SI - NRO 70, Cu ft/ Acre/ Yr - 57
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Appendix B: 2021 AFF Standards of Sustainability
NOTE:
Right click on the below cover page, select “Acrobat Document Object”
and “Open” to view entire document. A link is also listed in Appendix I.
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Appendix C: Pesticide Application Record Sheet
NOTE:
Right click on the document below, select “Acrobat Document Object”,
and “Open” to view the entire document.
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Appendix D: Forest Harvest Site Review Form
NOTE:
*** To be filled out in Google Forms ***
Right click on the document below, select “Acrobat Document Object”,
and “Open” to view the entire document.
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Appendix E: FCW Firewood Policy
NOTE:
Right click on the document below, select “Acrobat Document Object”,
and “Open” to view the entire document.
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Appendix F: FCW Wildfire Response Plan
NOTE:
Right click on the document below, select “Acrobat Document Object”,
and “Open” to view the entire document.
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Appendix G: Forest Pest Fact Sheets
NOTE:
Right click on the document below, select “Acrobat Document Object”,
and “Open” to view the entire document.
Gypsy Moth (Lymantria dispar)

197

Japanese Stiltgrass (Microstegium vimineum)

198

Mile-a-Minute (Persicaria perfoliata)

199

Japanese Barberry (Berberis thunbergii)

200

Grey Stemmed Honeysuckle (Lonicera morrowii)

201

Mutiflora Rose (Rosa multiflora)

202

Oriental Bittersweet (Celastrus orbiculatus)

203

Japanese Honeysuckle (Lonicera japonica)

204

Spotted LanternFly (Lycorma delicatula)

205

English Ivy (Hedera helix)

206

Emerald Ash Borer (Agrilus planipennis)

207

Asian Long-horned Beetle (Anoplophora glabripennis)

208

Hemlock Woolly Adelgid (Adelges tsugae)

209

Japanese Angelica (Aralia elata)

210

Tree-of-Heaven (Ailanthus altissima)

211

Royal Paulownia (Paulownia tomentosa)

212

Sudden Oak Death (Phytopthora ramorum)

213

Oak Wilt (Ceratocystis fagacearum)

214

Thousand Cankers Disease (Geosmithia morbida)

215

216

