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Bennett Creek Watershed Assessment
ABSTRACT

TheBennett CreekVatershed, which is a subwatershed of the Lower Monocacy Besn,

the fourth watershed to be selected for a retrofit assessment by the Frederick Coungt Natio
Pollutant Discharge Elimination System (NPDES) Municipal Separate Stornt Sgstem

(MS4) permit program. The first part of the assessment involved gathering all available
information on the condition of the watershed. The next step involved hsndgta to rank
thefifteen Bennett Creek subwatersheds in order of priority for restoration. Stressers

then identified at randorand targeted site locations throughout the watershed by using a
series of logical steps based on the US EPA Stressotifidation Guidance Document.
Impairments were evaluated, candidate causes of impairment were described, relationships
between causes, stressors and biotic conditions were assessed, and probable stressors were
identified based on strength of eviden&ressors varied among subwatersheds, but nutrient
enrichment and habitat degradation were the most commonly cited candidate causes of
impairment, followed by excessive sediment and turbidity. The next phase of this analysis
will involve identifying prioiity restoration sites aneécommenithg projects to reverse,

prevent, or slow streamnd watershed degradation. Effectiveness of stressor reduction
projects and best management practices will be evaluated by the county based on monitoring
the stressors tlyeare designed to control (sedimenttevdemperature, nutrients).

Effectiveness of the overall watershed management will be evaluated based on the overall
biological condition of the watershed as monitored through continued probabilistic sampling.
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1 WATERSHED CHARACTERIZATION

1.1  Background

Bennett Creke, which is a subwatershed of the Lower Monocacy Basitle fourth
watershed to be selected for a retrofit assessment by the Frederick County National
Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer
System (MS4) permit preagm. The goal of theetrofit assessment is to provide the

County and community stakeholders with information on the condition of this watershed,
to identify the most likely stressor sources in the watershed, and to recommend projects
to reverse, preventy slow stream and watershed degradation. Implementation of any
suite of retrofit/restoration projects in the Bennett Creek watershed will be with the
ultimate goal of improving or maintaining environmental conditions, in particular, with
reducing or emninating stressors and stressor sources.

The retrofit assessment builds on the studies conductdeydryland Department of
Natural Resources (MDNR) in the Lower Monocacy Rivatershed. These include
watershed characterization rep@artautrient gnoptic surveyand a stream corridor survey
(MDNR 2003aMDNR 2003b, Czwartacketal. 2004. The reports were used in the
development of the Lower Monocacy River Watershed Restoration Action Strategy
(WRAS) (Frederick Gunty DPW 2004), which listed twenthreesites as priorities for
restoration in the Bennett Creek Watershed.

1.2 Bennett Creek Watershed Overview

The Bennett Creek Watershed drains approximately 48 square miles. Stream gradients
within the watershed vary with local relief patternst tend to be low and moderate.
Elevations range from approximately 200 feet at the mouth of Bennett Creek to 1280 feet
at the top of Sugarloaf Mountain. The watershed is dividedlihtmbwatershedsnd

105 catchment aredBigures 1-1 & 1-2, Table 11). These delineationsere developed

by Versar, Inc. in 2007 Bennett Creek is a fourth order stream when it flows into the
Monocacy River (Strahler 1957). Major tributaries that flow into Bennett Creek include
FahrneyBranchand Little BennetCreek Streams indur of thesubwatersheds

(Monocacy DirectNorth, Monocacy DireeSouth Furnace Branch,ittle Monocacy

River)do not flow into Bennett Creek, but rattilw directly into the Monocacy River.
Portionsof five subwatershed8€nnett CreekJpper MainstemLittle Bennett

Sugarloaf, Little Monocacy River and Monocacy Dir&ctuth arelocatedin

Montgomery County. Although outside the project area, these areas are included in the
stressor source inventory because they provide valuable infomaditout potential

stressors affecting the project area.

! Bennett Creek watershed catchments were delineated primarily from Frederick County DEMs (2005).
Catchments within or along the County bounydare approximately 200 to 500 acres in size, while areas
entirely outside Frederick County are consolidated into larger catchments that extend to the topographic
watershed divide. Further refinements, including alignment with stream confluences shaeaheirick

County's stream layer (2000), were made based on 1:24,000 USGS topographic maps and boundary and
elevation data from adjacent Montgomery County, MD

TetraTech, Inc. 1
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The Bennett Creek Watershed is located in the southeastern portion of Frederick County
(Figurel-3). It lies within the Northern Piedmont level Il ecoregion, which is a
transitional area bostted by the Appalachian mountains on the west and the coastal plain
on the east (Figurg4) (U.S. EPA 2007a). The region has a warm temperate climate,

and is largely forested with irregular plains, low rounded hills and ridges, shallow
valleys, and scagted monadnocks. Its geology is characterized by deeply weathered,
deformed metamorphic rocks that have been intruded by igneous material, and occasional
sedimentary rocks. Shallow, acidic soils are common throughout the watershed and
include ultisols, vkich tend to be clayich, acidic and relatively low in base saturation
(MDNR 2003a, Woods et al. 1999). Areas of prime agricultural soil are scattered
throughout the watershed, and stony soils are prevalent on Sugarloaf Mountain, which is
located in thesouthwestern portion of the watershed. Thirty percent of these soils are
categorized as highly erodible, and seven percent are considered to be hydric (MDNR
2003).

The watershed is mostly rural, with forest and agriculture comprising approkir@até

of the land use (Figure-5, Talde 1-2). Developed land consists mostly of low density
residential areas, which occur mainly in the central and eastern portions of the watershed.
Small areas of residential development also exist in the northwestenpafrthe

watershed. The Bennett Creek watershed has experienced fairly rapid urban and
suburban growth in recent years, in part due to building restrictions and protected lands in
neighboring Montgomery County (Frederick County DPW 2004). This follotrenal

similar to the one seen in Frederick County as a whole, which experienced a population
increase of 14.2% from 2000 to 2006 (U.S. Census Bureau 2006).

As population in Frederick County has increased, the number and size of farms in

Frederick Count has decreased (Census of Agriculture, NASS 2004). Yet agriculture
remains a very iIimportant part of Frederick C
dairy producer and accountsforeméhi rd of the stateds milk pro
NASS report shoed that it ranked first among Maryland Counties in crop production

acres for forage, and first in the livestock inventory for beef cattle and milk cows.

Common row crops include corn, soybeans, wheat, and barley (Census of Agriculture,

NASS 2004).

Within the Bennett Creek watershed, zoning ordinances have been established that
designate fifty percent of the landagricultural (Figurel-6, Tablel-3). The

agricultural districts were created to Aépre
characterand quality of the rural environment and to prevent urbanization where roads

and other public facilities are scaled to me
Government 2007). Resource conservation zoning districts comprise thirty percent of the

waterste d . Their purpose is to Anéallow | ow inte
compatible with the goal of resource conservation to be located within mountain and

rural wooded areao (Frederick County Governn

districts, whichcomprise about 15% of the watershed, allow only low density residential
developments, with a maximum of one dwelling unit per acre. The remaining five

TetraTech, Inc. 2
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percent of the watershed is comprised mostly of industrial zoning districts established for
office, regarch and limited manufacturing uses.

In addition to the protections afforded by the zoning ordinances, several parcels of
protected land exist within the watershed, maoalhng its western side (Figute7). The

type of ownership and the extent of gction varies among the parcels, but they are
considered to be protected because there is
conversion to urban / developed landa@dDNR 2003). Maryland DNR manages

several parcels within the Bennett Creek watatstiee largest of which is tHeNR

Monocacy River Natural Resources Management Area. This area is comprised of 1,800
acres of natural areas and farmlands along the Monocacy River and is managed for
recreational use such as hunting, fishing, hiking andefarck riding (MDNR 20G3.

Federal lands exist at the northern tip of the watershed, where the National Park Service
runs the Monocacy National Battlefield. Additional parcels in the watershed are
protected through agricultural easements, the ruratyegeogram, private conservation
easements and as county parks.

The largest protected area in the Frederick County portion of the watershed is the 3300

acre Stronghold Preserve on Sugar Loaf Mountain. The Stronghold Preserve is privately

held by Stronbold Incorporated, a neprofit corporation organized in 1946 by the late

Gordon Strong, and is protected by a conservation easeiftemiStronghold Preserve

was established for the public's "enjoyment and education in an appreciation of natural
beauty"(Sugarloaf Mountain 2007)Sugarloaf Mountain has been designated a

Registered Natural Landmark by the National Park Service because of its geological
interest and striking beauty, and has been d
(Frederick Canty DPW 2004).

The Stronghold Preserve is also worth noting because it contains Bear Branch, the only
pristine troutbearing stream in all of the Lower Monocacy River Watershed (MDNR
2003). Bear Branch and Furnace Branch, which flows through the BNiRbcacy

River Natural Resources Management Area, are designated for Natural Trout waters and
Public Water SupplyFigurel1-8). The Monocacy River, which flows along the western
boundary of the watershed, is designated for Recreational Trout waterstdicd/NPater
Supply. The majority of streams in the Bennett Creek watershed are designated for
Water Contact Recreation, Protection of Aquatic Life, and Public Water Supply.
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Bennett Creek Watershed Assessment

Table 1-1. Sizes of the Bennett Creek subwatersheds, listed in order oftlé@rgpsoject
area) to smallest.

Subwatershed In Project Outside Total Area
Area Project Area (acres)
(acres) (acres)
Fahrney 4417.3 4417.3
Monocacy DireciNorth 3797.5 3797.5
Bennett Ck Upper Mainstem 3314.6 7067.9 10382.6
Bennett Ck Middle Mainstem 3274.9 3274.9
Monocacy DirectSouth 2655.2 662.4 3317.7
Bennett Ck Lower Mainstem 2535.5 2535.5
Sugarloaf 2020.6 595.1 2615.7
Lilypons 1617.4 1617.4
Little Bennett 1409.2 11693.8 13103.0
Pleasant Branch 1289.2 1289.2
Urbana 1273.4 12734
Furnace Branch 1267.7 1267.7
North 898.7 898.7
Bear 890.5 890.5
Little Monocacy River 417.2 11534.7 11951.9
Total 31078.8 31554.0 62632.8

Table 1-2. Summary of land use land cover in the Bennett Creek project area.

Land Use Category Percent
Forest 45.9
Agriculture 38.5
Low Density Residential 11.4
Other developed land 1.2
Commercial 1.1
Water 0.8
Medium Density Residentia 0.7
Institutional 0.4
Industrial 0.1
Total 100
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Table 1-3. Summary of zoning districts in the Bennett Grpeoject area. Information
was derived from FrederidRounty's official zoning maps andster tax maps from the
2002 Maryland Property View package

Code Type Purpose %
A Agricultural To preserve productive agricultural land and the
character and quéji of the rural environment and to
prevent urbanization where roads and other public  50.6
facilities are scaled to meet only rural needs
RC Resource For low intensity uses and activities which are
Conservation compatible with the goal of resource consgion to 30.0
be located within mountain and rural wooded area: ’
R1 Residential For low density residential use, with a maximum of
District 1 one dwelling unit per acre 14.6
ORI Industrial- For office, research and limited manctiaing uses in
Office/Research high visibility locations along major highways 2.5
LI Industrial- For operations that have a relatively minor nuisanc
Limited value. This zoning provides a healthful operating
environment secure from the encroachment of
residential uss and protected from adverse effects 12
incompatible industries.
MM Industrial Mineral Mining 0.1
MXD  Mixed Use To promote a compatible mixture of commercial,
Development employment, residential, recreational, civic and/or 0.7
cultural uses which ardgnned and developed as a :
unit
VC Commerciat To provide commercial services to the rural farm a
Village Center  rural norfarm population of the county by utilizing
the established rural commercial areas within the 0.3
various communities
GC Commecial - For general retail commercial and business service
General 0.1
PUD Planned Unit To provide for small and large scale developments
Development incorporating a variety of residential and related us 01
which are planned and developed as a unit '
Total 100
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Fahrney Branch

Plzasant Branch

Bannett Creek - Upper Mainstam

Bear Branch

Little Bennett Cresk

Little Monocacy River

Figure 1-1. The Bennett Creek watershed is divided into 15 subwatersheds (delineations were developed by Versar, Inc. in 2007).

TetraTech, Inc. 6



dieéyelgyear, Inc. in 200

(delineations were

hed is divided into 105 catchment areas



Bennett Creek Watershed Assessment

- Bennett_creek_county_subwatershed_boundary.shp @
["] Frederick_county_boundary.shp

[]Lower_monocacy.shp

[] maryland_state_boundary.shp

Figure 1-3. Location of the Bennett Creek project area in Frederick County, which lies within the Lower Monocacy watershed.
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[] Bennett_creek_county_subwatershed_boundary.shp
[] Frederick_county_boundary.shp
Md_ecoregion.shp

[ Blue Ridge

[[] Central Appalachians

[] Middie Atlantic Coastal Plain
Horthem Piedmont

Ridge and Valley

[ Southeastern P lains

Figure 1-4. TheBennett Creek watershed is located in the Northern Piedmont ecoregion (U.S. &R 20
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Figure 1-5. Land use land cover within the Bennett Creek project area, based on 2002 data (MDNR 2007d).
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