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CHAPTER 1: INTRODUCTION

1.1 PURPOSE

The purpose of the Lower Patapsco River Watershed Characterization Report is to:

1. Summarize the factors that may affect the water quality of Lower Patapsco River
such as landscape, geomorphology, hydrology, and biological characteristics; and

2. Explain the current conditions of the watershed and its natural resources.

This report also describes human-induced effects on the watershed and identifies
restoration and preservation strategies appropriate for accomplishing watershed goals. A
Small Watershed Action Plan (SWAP) for the Lower Patapsco River will be developed
based on the information provided in this watershed characterization report.

1.2  WATERSHED LOCATION AND SCALE

The Lower Patapsco River watershed is within the Eastern Piedmont and Coastal Plain
regions of Maryland, located south and west of the City of Baltimore (Figure 1-1). It is one
of 3 county planning areas that drain to the mainstem freshwater Patapsco River. The
375,000 acres of the Patapsco River Watershed (including the tidal portions) are located
within Anne Arundel, Baltimore, Carroll, and Howard counties, as well as Baltimore City,
Maryland. The South branch of the Patapsco River (and thus the main stem of the
Patapsco) flows about 35 miles from Parr's Spring in Carroll County to Baltimore City. The
North branch of the Patapsco is formed at the confluence of the East and West branches,
flows through Liberty Reservoir and then joins the South branch near Sykesville. The
Lower Patapsco SWAP area comprises the southern portion of the watershed, including
the areas from Catonsville to Arbutus, and is approximately 17,520 acres (27 square
miles) or 51 percent of the County’s portion of the Patapsco River watershed. In Baltimore
County, along with the Lower Patapsco watershed area, the Upper Patapsco and Liberty
Reservoir watersheds compose the Patapsco River watershed. SWAPs for these areas wiill
be completed in upcoming years.

The Lower Patapsco River watershed was subdivided into smaller drainage areas called
subwatersheds. In addition to characterizing the entire watershed, analyses were
conducted on a subwatershed scale to provide detailed information for smaller areas and to
focus restoration and preservation efforts. Also, success of restoration efforts can be
more easily monitored and measured on this smaller scale. As shown in Figure 1-2, the
Lower Patapsco River watershed consists of 16 separate subwatersheds. Subwatersheds
and corresponding acreages are listed below in Table 1-1. Watershed and subwatershed
delineation is explained further in Chapter 2.
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Table 1-1: Lower Patapsco River Subwatershed Acres

Subwatershed Area (Acres) Area (Sq.

Miles)
Bull Branch 944.3 1.48
Cedar Branch 1,086.3 1.70
Cooper Branch 505.2 0.79
Dogwood Run 988.4 1.54
Herbert Run 393.1 0.61
Herbert Run (E. Br) 1,521.3 2.38
Herbert Run (W. Br) 2,223.1 3.47
Miller Branch 913.4 1.43
Patapsco River-A1 511.5 0.80
Patapsco River-A4 1,075.1 1.68
Patapsco River-Ab5 3,391.7 5.30
Patapsco River-C 351.9 0.55
Santee Branch 947.7 1.48
Sawmill Branch 1,335.7 2.09
Soapstone Branch 239.6 0.37
Thistle Run 1,092.3 1.71
TOTAL 17,520.5 27.38

1.3 REPORT ORGANIZATION
This report is organized into the following six major chapters:

Chapter 1 explains the purpose of this report and the location and scope of the watershed
characterization.

Chapter 2 summarizes watershed characteristics related to landscape and land use that
may affect natural resources and water quality. This chapter contains landscape
information related to natural features such as geology, soils, forest cover, and streams,
and pertaining to human influence such as land use, population, impervious cover, water
distribution and stormwater infrastructure.

Chapter 3 includes an analysis of pollutant loads as calculated through modeling efforts
and discusses water quality and quantity conditions based on available monitoring and
stream assessment data. This chapter also includes results of stormwater management
facility evaluations and ranks facilities by conversion potential. Additional details are
presented for top-rated facilities.

Chapter 4 describes the uplands assessment conducted to identify pollutant sources and
restoration opportunities for neighborhoods, institutions, pervious areas, and hotspots.
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Chapter 5 presents an overview of the key best management practice recommendations
appropriate for accomplishing watershed goals developed by the community and the Lower
Patapsco Steering Committee.

Chapter 6 contains a list of references consulted during the development of this report.
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CHAPTER 2: LANDSCAPE AND LAND USE

2.1 INTRODUCTION

This chapter describes land cover and land use in the Lower Patapsco River watershed,
including natural land surface characteristics and development activities. Land-use related
parameters such as soil type and impervious cover strongly influence the quantity and
quality of watershed runoff. For example, the amount and rate at which precipitation will
be absorbed by the ground surface depends on the infiltration capacity of a soil for
pervious areas; impervious (e.g., paved) surfaces impede rainfall infiltration which can
result in flooding, erosion, and a decrease in groundwater supply. In addition, the type and
extent of pollutants carried by stormwater is affected by land use characteristics. For
example, residential or agricultural areas may contribute fertilizers and pesticides to
stormwater runoff. Developed areas may transmit various types of pollutants directly to
receiving water bodies such as trash, bacteria (livestock and pet waste), and chemicals,
depending on specific land use activities, since there is often inadequate buffer or
vegetation to filter pollutants. The information presented in this chapter provides the
physical setting and background necessary to evaluate other watershed components
including water quality, natural resources, restoration, and management.

2.2 NATURAL LANDSCAPE

Natural climate and land surface characteristics relevant to watershed properties and
processes are described in the following sections.

2.2.1 Climate

Climate is an important consideration since it can influence soil and erosion processes,
stream flow patterns, and topography. In addition, climate affects vegetative growth and
determines the species composition of the terrestrial and aquatic life of a region.

This region can be described as a humid continental climate with four distinct seasons
(DEPRM 2008). It has a relatively temperate climate due to the combined effects of the
Appalachian Mountains to the west and the Chesapeake Bay and the Atlantic Ocean to the
east. According to the National Climatic Data Center (NCDC), it is also in the path of the
low pressure systems that move across the country, which results in frequent changes in
wind direction and weather (NCDC 2011). Average annual rainfall in Baltimore, Maryland
is 41.94 inches based on 30 years of data (1971-2000) (NRCC 2011). Monthly average
rainfall is 3.5 inches based on the same data set. Rainfall is uniformly distributed through
the year, with monthly averages ranging from 3.00 inches in April to 3.98 inches in
September. Most snowfall occurs in December, January, February, and March; an average
annual snowfall of 21.4 inches is based on 58 years of data (1950-2008).
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2.2.2 Watershed Delineation

A watershed-based approach for evaluating water quality conditions and improvement
potential involves determining the drainage area that contributes runoff and groundwater to
a specific water body. Drainage areas vary greatly depending on the scale of the stream
system of interest. Drainage areas for large river, estuary and lake systems are typically
on the order of several thousand square miles, and usually referred to as basins. For
example, the Chesapeake Bay basin covers over 64,000 square miles, including over
100,000 tributaries (i.e., rivers and streams) and includes portions of six different states
(CBP 2011). Basins consist of sub-basins, which are on the order of several hundred
square miles and may consist of one or more major stream networks. Maryland has 13
sub-basins, including the Patapsco/Back River sub-basin (CWP 2005). These units are then
further subdivided into watersheds and subwatersheds, which are a practical size for
watershed assessment, management, and restoration planning.

The Lower Patapsco River watershed covers 27 square miles in southwestern Baltimore
County. For the purposes of the Lower Patapsco Small Watershed Action Plan, Baltimore
County used stream maps and topography to divide the Lower Patapsco watershed into 16
subwatersheds, ranging in size from 240 acres to 3,391 acres (Figure 1-2).

2.2.3 Topography

The topography of a region describes the relative elevations of surface features, such as
ridges and valleys. Land surface shape, including degree of slope and concavity, is
important as it affects the flow of surface water, soil erosion patterns, and suitability for
development. For example, steep slopes are more prone to overland flow and soil erosion
than flatter slopes, and thus have a greater potential for generating pollutants. Slopes
were determined based on Baltimore County’s GIS soils data and divided into the following
six categories, derived from slope class definitions provided in the USDA Soil Survey
Manual (USDA 1993):

o Nearly level (0-3% slope);

e Gently sloping, undulating (1- 8% slopes);
e Strongly sloping, rolling (4-16% slopes);
e Moderately steep, hilly (10-30% slopes);
e Steep (20-60% slopes); and

e Very steep (>45% slope).

Table 2-1 summarizes the percent breakdown of each soil slope category by
subwatershed. The distribution of these slope categories within the Lower Patapsco River
watershed is depicted in Figure 2-1. Most of the watershed is categorized as “Nearly
level” to “Strongly sloping”. Only a few small areas along the western border, and one
block of land in the southeast, are categorized as “Very steep” or “Steep”, and would be
more prone to erosion, depending on development and land use.
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Table 2-1: Lower Patapsco River Subwatershed Slope Categorization

Slope Category

(% of Subwatershed) Mod-
Water/ Nearly Gently  Strongly erately Steep  Very
Pave- level sloping  sloping steep (20- steep
Subwatershed ment (0-3%) (1-8%) (4-16%) (10-30%) 60%) (>45%)

Bull Branch 0.0 155 46.9 17.9 12.3 7.4 0.0
Cedar Branch 3.4 24.6 52.6 11.4 4.2 3.7 0.0
Cooper Branch 0.0 3.9 60.5 15.9 9.8 10.0 0.0
Dogwood Run 0.5 25.8 40.8 19.2 10.8 2.9 0.0
Herbert Run 4.3 11.7 46.3 37.7 0.0 0.0 0.0
Herbert Run (E. Br) 15.9 35.5 29.8 16.8 1.4 0.7 0.0
Herbert Run (W. Br) 5.9 27.3 26.2 33.5 2.9 4.2 0.0
Miller Branch 0.0 3.2 78.1 9.5 6.2 3.1 0.0
Patapsco River-Al 3.3 5.1 16.6 25.5 17.7 31.8 0.0
Patapsco River-A4 18.8 12.7 14.6 31.2 9.2 13.5 0.0
Patapsco River-A5 10.4 33.7 21.9 27.9 1.5 4.6 0.0
Patapsco River-C 9.3 6.0 11.4 26.2 16.2 31.0 0.0
Santee Branch 0.9 20.9 28.2 19.7 13.1 154 1.7
Sawmill Branch 0.7 12.7 37.8 25.2 114 9.6 2.7
Soapstone Branch 3.6 6.1 2.2 25.0 19.8 43.3 0.0
Thistle Run 0.3 3.9 35.6 27.7 17.2 12.3 3.0
Total 4.8 155 34.3 23.1 9.6 12.1 0.5
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2.2.4 Geology

The Lower Patapsco River watershed is divided between two distinct physiographic
provinces. Most of the watershed lies within the Piedmont region, while the southeastern
portion of the watershed lies within the Coastal Plain region (Figure 2-2). Table 2-2
displays the geology of the subwatersheds, showing both the percent distribution and the
geological type. This area of the Piedmont is characterized by hard igneous and
metamorphic rocks, with areas of gneiss, quartzite, marble and schist (MGS 2009). These
varying rock types have different erosion potentials, and are a big factor in the unusual
topography is this part of the Piedmont. The Coastal Plain of this area is underlain with
unconsolidated rocks, including gravel, sand, silt, and clay.

The geological formations of the Lower Patapsco River watershed are shown in Figure 2-3.
Geology effects the chemical composition of surface and groundwater, as well as the
recharge rate to groundwater and wells. It is also key to soil formation, and influences the
buffering of pollution to water bodies in developed areas. Consequently, geology is closely
related to water quality.
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Table 2-2: Geological Composition by Subwatershed (%)
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= - s D c c c c =c =8 g g 9 & & & R
a Sa & O & & g Sa £F & £ £& & & & E
Arundel Formation | Sedimentary 0| 00| 0.0| 00| 41.6| 47.8| 23.0| 0.0| 0.0/ 70.7| 84.4 00| 00| 00| 8.0]| 0.0
Ellicott City Igneous
Granite o| 00| 5.8| 00| 00| 00| 00| 00| 35| 00| 0.0 00| 00| 05| 0.0]34.2
Hollofield Layered Igneous
Ultramafite 0|64.2| 42.6|97.8| 00| 00| 00|51.5|646| 00| 00| 1000| 00| 00| 00| 0.2
James Run-Druid Metamorphic
Hill Amphibolite 75| 00| 00| 00| 00| 75| 259| 00| 0.0/ 14.8| 0.0 00| 00| 0.0]91.9| 0.0
Mt. Washington Metamorphic
Amphibolite 47.9| 76| 189| 1.8] 00| 3.7|17.3|359| 0.0| 02| 0.0 0.0 69.3| 62.1| 0.1]50.2
Oella Formation Metamorphic 0| 00327| 04| 00| 00| 00| 00]319| 00| 0.0 00| 00| 00| 0.0] 135
Patuxent Sedimentary
Formation 446 | 41| 00| 00| 584]| 41.0]| 33.7|12.6| 0.0 14.3| 15.6 0.0| 30.7|37.4| 0.0]| 1.9
Serpentine Metamorphic 0/241] 00| 00| 00| 00| 00| 01| 00| 00| 0. 00| 00| 00| 00| 00
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2.2.5 Soils

Soil conditions are important when evaluating water quantity and quality in streams and

rivers.

Soil type and moisture conditions, for example, impact how land may be used and

its potential for vegetation and habitat. Soils are an important consideration for projects
aimed at improving water quality and/or habitat. Baltimore County’s GIS soils layer was
used for the soils data analysis and is a representation of the Baltimore County Soil Survey,
published by USDA/NRCS in 1976.

2.2.5.1

The Na
groups
capacit

Hydrologic Soil Groups

tural Resource Conservation Service (NRCS) classifies soils into four hydrologic soil
(HSG) based on runoff potential. Runoff potential is the opposite of infiltration
y (ability for the soil to absorb precipitation). Soils with high infiltration capacity

will have low runoff potential, and vice versa. Infiltration rates are highly variable among
soil types and are also influenced by disturbances to the soil profile (e.g., land development
activities). For example, urbanization in watersheds with high infiltration rates (e.g., sands
and gravels) will have a greater impact than urbanization in watersheds consisting mostly

of silts

and clays, which have low infiltration rates. The four hydrologic soil groups are A,

B, C, and D, where group A soils generally have the lowest runoff potential and Group D
soils have the greatest.

Brief description of each hydrologic soil group are provided below. Further explanation of
each can be found in the U.S. Department of Agriculture (USDA)/NRCS publication, Urban
Hydrology for Small Watersheds, also called Technical Release 55 (USDA 1986).

Group A soils include sand, loamy sand, or sandy loam types. These soils have a
high infiltration rate and low runoff potential even when thoroughly wet. These
consist mainly of deep, well to excessively drained sands or gravel. These soils
have a high rate of water transmission.

Group B soils include silt load or loam types. They have a moderate infiltration rate
when thoroughly wet. These soils mainly consist of somewhat deep to deep,
moderately well to well drained soils with moderately fine texture to moderately
coarse texture. These soils have a moderate rate of water transmission.

Group C soils are sandy clay loam. These soils have a low infiltration rate when
thoroughly wet. These types of soils typically have a layer that hinders downward
movement of water and soils with moderately fine or fine texture. These soils have
a low rate of water transmission.

Group D soils include clay loam, silty clay loam, sandy clay, silty clay, or clay types.
These soils have a very low infiltration rate and high runoff potential when
thoroughly wet. These consist mainly of clays with high swell potential, soils with
a permanent high water table, soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious material. These soils have a very
low rate of water transmission.
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As shown in Table 2-3 and Figure 2-4, the soils in the Lower Patapsco River watershed are
almost evenly divided between soil groups with higher runoff potential and soil groups with
lower runoff potential. Those with high runoff potential are concentrated in the southern,
Coastal Plain half of the watershed, and those with lower runoff potential are located in
the northern, Piedmont half of the watershed.

Table 2-3: Lower Patapsco River Subwatershed Hydrologic
Soil Group Categorization

Hydrologic Soil Group

Subwatershed (% of Subwatershed)
A 2] C
Bull Branch 5.60 62.40 13.00 19.00
Cedar Branch 23.10 24.10 30.70 22.10
Cooper Branch 0.00 62.60 22.40 15.00
Dogwood Run 21.70 44.00 9.60 24.70
Herbert Run 0.00 35.60 16.80 47.60
Herbert Run (E. Br) 7.00 23.40 31.70 37.90
Herbert Run (W. Br) 13.90 32.30 32.00 21.80
Miller Branch 2.30 37.80 14.70 45.20
Patapsco River-Al 3.70 80.50 11.60 4.20
Patapsco River-A4 2.00 38.60 29.50 29.90
Patapsco River-A5 2.40 12.30 50.20 35.10
Patapsco River-C 3.60 72.20 12.10 12.10
Santee Branch 4.90 71.70 16.00 7.40
Sawmill Branch 0.50 75.50 13.50 10.50
Soapstone Branch 0.00 86.70 9.70 3.60
Thistle Run 0.50 80.30 11.00 8.20
Total 5.70 52.50 20.28 21.52
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2.2.5.2  Erodibility

Erodibility is the susceptibility of soil to erosion. It is quantified by the K factor, which is
part of the Universal Soil Loss Equation (USLE) developed by USDA’s Agricultural Research
Service to estimate rate of erosion and soil loss for a particular site. Low K factor values
indicate low erodibility or high resistance to detachment and high K factors represent high
erodibility potential. Erodibility is based on the physical and chemical properties of the soil,
which determine how strongly soil particles cohere with one another. For example, clay
soils are cohesive or resistant to detachment and have low K values on the order of 0.05
to 0.15 (Ouyang 2002).

Soil erodibility was divided into the following three categories, based on the soils data
obtained from Baltimore County’s Office of Information Technology (OIT) for Lower
Patapsco River:

e Low Erodibility (K factor < 0.24);
e Medium Erodibility (0.24 < K factor <0.32); and
e High Erodibility (K factor > 0.32).

Figure 2-5 shows the distribution of soil erodibility in the Lower Patapsco River watershed
based on these categories and a summary by subwatershed is shown in Table 2-4.
Subwatersheds with the largest fractions of highly erodible soils present the greatest
potential for addressing soil conservation issues via best management practices (BMPs)
such as minimizing bare soil and keeping topsoil in place. Soil erodibility data are also
useful in combination with other information such as location of cropland, slope steepness,
and distance to streams to determine where retirement of highly erodible land, another
BMP, is appropriate. High K factor values can also serve as a warning for urban activities
planned near streams such as road construction or utility placements.

As shown in Table 2-4 and Figure 2-5, medium and high erodibility categories represent
over 52 percent of the soil erodibility distribution in the Lower Patapsco River watershed.
This indicates that half of the watershed’s soils are prone to moderate or high erosion.
Significant portions of the Cedar Branch, Cooper Branch, and Herbert Run subwatersheds
consist of highly erodible soils. These subwatersheds should rank as a priority for
maintaining protective land cover such as forested area.
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Table 2-4: Lower Patapsco River Subwatershed Soil Erodibility Categorization

Soil Erodibility Category (K Factor)
(% of Subwatershed)

Subwatershed Water/Pave-

ment/Urban Low Medium High

Land (<0.24) (0.24-0.32) (> 0.24)
Bull Branch 29.77 16.34 41.40 12.50
Cedar Branch 26.61 18.38 24.27 30.74
Cooper Branch 0.02 28.13 34.48 37.38
Dogwood Run 26.25 36.04 19.96 17.75
Herbert Run 57.16 0.78 10.73 31.33
Herbert Run (E. Br) 64.97 8.00 9.06 17.97
Herbert Run (W. Br) 42.62 13.59 26.76 17.03
Miller Branch 28.20 31.05 18.10 22.65
Patapsco River-Al 6.40 33.50 52.20 7.90
Patapsco River-A4 37.00 2.33 36.78 23.87
Patapsco River-A5 60.70 5.04 19.50 14.76
Patapsco River-C 13.40 41.30 38.83 6.50
Santee Branch 14.74 26.40 36.70 22.20
Sawmill Branch 15.30 33.10 29.00 22.55
Soapstone Branch 3.60 9.19 78.65 8.55
Thistle Run 1.18 26.75 53.60 18.43
Total 26.75 20.62 33.13 19.51
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2.2.6 Forest Cover

Forest provides the greatest protection among land cover types for water and soil quality.
In pristine systems, forest and soils co-evolve, shaping the hydrologic cycle; these systems
operate within a natural range of variability, assuring healthy habitat and water quality. The
entire Chesapeake Bay basin, including the Lower Patapsco River watershed, consisted
overwhelmingly of old-growth forest at the time of European settlement. In human-
impacted systems, forest cover can still provide many benefits and protect water quality if
judiciously planned and conserved.

While the forested area has been greatly reduced in the Lower Patapsco River watershed
since European settlement, some subwatersheds have maintained a relatively high
percentage of forest cover (e.g., Patapsco River-C and Soapstone Branch) compared to
more urbanized watersheds in the region. This is partly due to the fact that the western
edge of the watershed is part of the Patapsco Valley State Park. Table 2-5 summarizes
forested acres and percent forested area by subwatershed and Figure 2-6 shows the
distribution of forest cover within the Lower Patapsco River watershed based on Baltimore
County’s wooded GIS layer. Data used to calculate and display forest cover were
developed by the University of Vermont (UVM) Spatial Analysis Laboratory in 2008.
LiDAR images from 2005 and National Agricultural Imagery Program (NAIP) data from
2007 were used to create this high resolution land cover dataset.

Table 2-5 shows that the Lower Patapsco River watershed has approximately 8,400 acres
of forested area, which is slightly less than half of the total watershed area. This is higher
than the Maryland Department of Planning’s (MDP) Draft 2007 land use/land cover
classification scheme, which estimates that just over 27% of forest cover remains in the
Lower Patapsco River watershed. (Slight variations between the UVM land cover dataset
and MDP land use/land cover scheme result from different scales and photo sources used.)
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Table 2-5: Lower Patapsco River Subwatershed Forest Cover

Subwatershed Total Acres Forested Acres % Forested
Bull Branch 944 471 50
Cedar Branch 1086 511 47
Cooper Branch 505 310 61
Dogwood Run 988 395 40
Herbert Run (E. Br) 1521 501 33
Herbert Run (W. Br) 2223 850 38
Herbert Run 393 124 31
Miller Branch 913 411 45
Patapsco River-Al 511 386 75
Patapsco River-A4 1075 605 56
Patapsco River-A5 3392 1069 32
Patapsco River-C 352 278 79
Santee Branch 948 639 67
Sawmill Branch 1336 946 71
Soapstone Branch 240 190 79
Thistle Run 1092 690 63
Total 17520 8375 48
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2.2.7 Stream Systems

Stream systems are a watershed’s circulatory system, and the most visible part of the
hydrologic cycle. Streams are the flowing surface waters; and while they are distinct from
groundwater and standing surface water such as lakes, they are closely connected to both.
The stream system is an intrinsic part of the landscape and closely reflects conditions on
the land. Streams are a fundamental natural resource with numerous benefits for plants,
animals, and humans. Maintaining a healthy stream system is a priority for many
individuals and organizations, and requires insuring that stream flows and water quality
closely mimic the conditions found in un-impacted watersheds.

2.2.7.1 Stream System Characteristics

The entire Lower Patapsco River watershed is a state-defined 8-digit watershed and, as
discussed in Section 2.2.2, is part of the Chesapeake Bay basin. This watershed is
subdivided into 16 subwatersheds, and contains approximately 120 miles of stream.
These streams all drain to the Patapsco River, and ultimately to the Chesapeake Bay. A
summary of stream mileage and density by subwatershed is included in Table 2-6. Figure
2-7 shows the streams and the 16 subwatersheds that make up the Lower Patapsco River
watershed. Patapsco River-A5 and Herbert Run (W. Br) subwatersheds have the largest
number of stream miles. These areas may represent a priority for stream restoration
opportunities.

Table 2-6: Lower Patapsco River Watershed Stream Mileage and Density

Subwatershed Area Stream Miles Stream Density
(square miles) (miles/square mile)
Bull Branch 1.48 4.70 3.18
Cedar Branch 1.70 7.44 4.38
Cooper Branch 0.79 3.49 4.42
Dogwood Run 1.54 7.11 4.62
Herbert Run 0.61 1.33 2.18
Herbert Run (E. Br) 2.38 10.01 4.21
Herbert Run (W. Br) 3.47 16.63 4.79
Miller Branch 1.43 5.48 3.83
Patapsco River-Al 0.80 3.31 4.14
Patapsco River-A4 1.68 7.81 4.65
Patapsco River-A5 5.30 21.67 4.09
Patapsco River-C 0.55 412 7.48
Santee Branch 1.48 6.68 4.52
Sawmill Branch 2.09 8.57 4.10
Soapstone Branch 0.37 2.57 6.94
Thistle Run 1.71 8.86 5.18
Total 27.38 119.79 4.37
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2.2.7.2 Stream Riparian Buffers

Riparian buffers are the vegetated areas adjacent to streams that protect water bodies
from toxins and excessive nutrients, while also providing bank stabilization and habitat.
Forested buffer areas along streams play a crucial role in improving water quality and flood
mitigation since they can reduce surface runoff, stabilize stream banks, trap sediment, and
provide habitat for various types of terrestrial and aquatic life including fish. Tree roots, for
example, capture and remove pollutants including excess nutrients (e.g., nitrogen) from
shallow flowing water; the tree root structure also impedes erosion and water flow, which
in turn reduces sediment load and the risk of flooding. Tree canopy provides shading and
results in cooler water temperatures required by a variety of stream biota, particularly cold-
water species like trout. In smaller streams such as the ones surveyed, terrestrial plant
material falling into the stream is the primary source of food for stream fauna. Trees
provide seasonal food in the form of leaves and plant parts for stream life at the base of
the food chain, while fallen tree branches and trunks provide a more consistent, slow-
release food source throughout the year. Tree roots and snags offer habitat for fish and
other aquatic species. Maintaining healthy, forested buffers is important for reducing
nutrient and sediment loadings to the Lower Patapsco River and to the Chesapeake Bay.
When stream riparian buffers are converted from forest to agriculture or urban land uses
(e.g., residential), many of these benefits are lost and stream health declines. Riparian
buffer zones can be reestablished or preserved as a best management practice (BMP) to
reduce land use impacts by intercepting and controlling the pollutants entering a water
body.

The vegetative condition of the riparian buffer was analyzed based on a 100-foot buffer on
either side of the stream system. Three conditions were used to classify stream buffer
conditions: impervious, open pervious, or forested. Impervious areas were determined by
overlaying the roads and buildings data layers over the 100-foot stream buffer layer.
Similarly, the forested areas were determined using the UVM land cover layer and
removing any impervious area footprint. Remaining areas were classified as open pervious
areas. Stream buffer conditions are summarized by subwatershed in terms of acres and
percentages in Table 2-7. The distribution of the 100-ft stream buffer classification scheme
is shown in Figure 2-8. As expected, streams in the highly urbanized Patapsco River-Ab
subwatershed had the lowest percentage of forested stream miles and the greatest
proportion of impervious surface within the 100-foot buffer corridor. Herbert Run (E. Br)
and Herbert Run (W. Br) followed a similar pattern, with lower amounts of forested riparian
and relatively higher proportions of impervious cover within the buffer zone.
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Table 2-7: Lower Patapsco River Subwatershed Land Use
in the 100-foot Stream Buffer

Subwatershed Forest Open Pervious Impervious
Acres % Acres % Acres %

Bull Branch 89.2 79.0 16.2 14.3 7.5 6.7
Cedar Branch 125.8 74.7 28.1 16.6 14.6 8.7
Cooper Branch 69.8 84.9 7.7 9.4 4.7 5.7
Dogwood Run 112.8 67.9 49.1 29.6 4.2 2.5
Herbert Run 254 70.9 7.6 21.3 2.8 7.8

Herbert Run (E. Br) 119.9 50.9 61.1 25.9 547 | 23.2
Herbert Run (W. Br) 242.8 61.7 96.3 24.5 54.4 | 13.8

Miller Branch 91.1 73.9 16.5 13.4 15.7 12.7
Patapsco River-Al 60.0 63.0 29.9 31.4 5.4 5.6
Patapsco River-A4 141.6 74.1 34.4 18.1 15.0 7.8
Patapsco River-A5 231.1 44.4 | 186.4 35.8 | 103.2 19.8
Patapsco River-C 87.5 78.2 18.4 16.4 6.0 5.4
Santee Branch 134.8 85.5 21.3 13.4 1.7 1.1
Sawmill Branch 170.9 85.4 23.5 11.8 5.6 2.8
Soapstone Branch 55.9 94.5 2.3 3.9 0.9 1.6
Thistle Run 165.9 77.7 32.7 15.3 14.8 7.0
Totals 1924.5 67.1 | 631.5 22.0 | 311.2 10.9
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2.3 THE HUMAN MODIFIED LANDSCAPE

The natural landscape has been modified for human use over time. The intensity of
development activities has increased, starting with the colonization of Maryland in the
1600s. This modification has resulted in environmental impacts to both terrestrial and
aguatic ecosystems. This section describes the characteristics of the human modified
landscape and how it is associated with impacts to the natural ecosystem. This includes a
general description of land use and land cover and more specific issues such as population,
impervious cover, drinking water and wastewater, storm water systems, discharge
permits, zoning, and build-out analysis.

2.3.1 Land Use and Land Cover

Land use has pronounced impacts on water quality and habitat. Different land uses
generate different types and amounts of pollutants. As discussed in the previous section, a
forested watershed has the capacity to absorb pollutants such as sediment and nutrients
and reduce the flow rate of water into streams. Developed areas with impervious surfaces,
such as road, parking lots, and roofs, block the natural seepage of precipitation into the
ground. Unlike most natural surfaces, impervious surfaces tend to concentrate stormwater
runoff, accelerate flow rates, and direct stormwater to the nearest stream. This can cause
bank erosion and destruction of in-stream and riparian habitat. Undeveloped watersheds
and those with small amounts of impervious surfaces tend to have better water quality in
local streams than developed watersheds with larger amounts of impervious surfaces. In
addition, agricultural land uses can contribute to increases in nutrients and coliform
bacteria in streams, if not properly managed.

MDP develops a statewide land use/land cover GIS layer every five years to provide a
general overview of predominant land cover/usage (interpreted from aerial photography and
satellite imagery) and to monitor development activities throughout the state. The most
recent update available and used for this characterization report is a draft version of the
2007 MDP land use/land cover scheme. This was based on the 2002 land use/land cover
GIS layer and updated using 2005 aerial imagery in conjunction with 2006 parcel
information. The main focus of the 2007 update is to assess the state’s conversion of land
to development and to characterize the type of development. Two new land use/land cover
categories were introduced in this draft version including very low density residential (large
lot subdivision, 5 to 20 acres) and transportation (major highways and miscellaneous
transportation features not classified elsewhere). MDP has stated that they are working on
an improved dataset, and while the Draft 2007 data is ready for use, it will not be
finalized. A 2010 dataset is expected to be made available sometime in 2011. A summary
of land use/land cover percentages by subwatershed is included in Table 2-8. A map of
land use/land cover according to MDP’s 2007 scheme is shown in Figure 2-9.
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Table 2-8: Lower Patapsco River Land Use/Land Cover Classification (%)

Subwatershed
@ @ < 3 < o S5
. 1 1 1 1 - c
s ¢ 2 s £ 8 8 5 & &
2 3 (= & (= o o o o o @ <
& S § E 5 2 2 2| 2 § E %
o 5 & & & g £ £ g £ 3z g
a a T T T & & g & & & &
Very Low
Density
Residential 2.1 1.6 4.2 3.5 0.0 0.0 1.7 0.6 2.3 4.6 0.0 3.8 2.9 1.9 9.8 1.5 1.7
Low Density
Residential 2.8 6.8 6.2 4.2 0.0 0.6 3.9 1.4 9.7 | 16.7 1.2 0.0 2.4 6.7 5.2 1.4 3.9
Medium Den-
sity Residential 37.7| 38.4| 51.5 1.8 26.2 | 36.2 254 | 32.5| 21.6| 10.8| 26.5 3.1 39.4 | 40.3 0.0| 37.6 | 28.7
High Density
Residential 6.3 | 19.3 1.5 | 24.0 0.0 12.3 12.0| 13.9 3.4 5.0 7.7 0.9 0.0 0.4 0.0 0.5 8.3
Commercial 6.5 2.9 0.0 0.8 0.0 4.9 2.4 | 22.2 0.0 1.1 3.7 0.0 0.1 2.9 0.0 0.6 3.5
Industrial 0.0 0.0 0.0 1.0| 41.6| 15.0 0.0 0.0 1.2 3.8| 20.4 0.0 0.0 0.0 0.0 0.0 6.5
Institutional 14.2 2.1 3.5 5.3 2.0 7.1 21.7 0.5 2.2 4.0 5.3 0.0 7.5 1.4 0.0 0.5 6.6
Extractive 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.1
Open Urban
Land 2.3 1.1 46| 10.0 0.0 7.2 12.5 0.9 0.0 3.9 3.2 5.3 0.0 0.2 0.0| 13.6 5.0
Cropland 0.0 1.0 0.0| 16.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Pasture 6.8 1.7 0.0 4.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 2.2 0.0 0.0 | 22.9 0.0 1.1
Deciduous
Forest 20.6 | 22.2 | 285 | 26.2 | 24.1 4.4 13.3| 25.3| 59.4| 37.6 | 11.1 79.6 | 47.8| 45.7 | 41.8| 44.3 | 25.8
Mixed Forest 0.0 0.0 0.0 1.5 0.0 2.2 0.2 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 1.1
Brush 0.0 0.0 0.0 0.1 0.0 0.0 3.0 0.0 0.0 0.0 1.8 0.0 0.0 0.4| 18.6 0.0 1.0
Barren Land 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Water 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.4
Wetlands 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 7.3 0.0 0.0 0.0 0.0 0.0 1.5
Transportation 0.0 2.9 0.0 0.0 6.1 9.4 3.8 2.7 0.1 9.9 5.1 5.3 0.0 0.2 1.6 0.0 3.5
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The Lower Patapsco River watershed encompasses approximately 17,520 acres (27 square
miles) of land. The primary land uses in the watershed are Deciduous Forest (26%), along
the western edge where part of Patapsco Valley State Park is located, and Medium Density
Residential (29%), which is spread throughout the watershed. Industrial land use is
concentrated in the southern section of the watershed that borders Baltimore City, and has
a mix of automotive/heavy equipment rental and repair shops, warehouses, and
manufacturing centers. When all residential and commercial land uses are combined, urban
development covers close to 75% of the watershed.

Table 2-8 shows that the MDP dataset estimates the Lower Patapsco River watershed is
27 % forested. This is lower than the percent forest cover presented in Section 2.2.6,
Table 2-5, which was calculated using the UVM land cover dataset. Variations between
the UVM land cover dataset and MDP land use/land cover scheme result from different
scales and photo sources used during their development.

2.3.2 Population

Population data provides another way to evaluate the intensity of land use. As previously
mentioned, much of the degradation from urban/suburban land uses (where population is
mainly concentrated) is related to the extent of impervious cover and also conversion of
land uses that protect water resources such as forest. A higher population density
(persons per acre) represents a more intense use of the land and potential for
environmental degradation. On the other hand, urban planning and smart growth initiatives,
which concentrate development and maximize land use in some areas, is a way of
preserving open spaces and protecting areas outside of the growth zone, leaving them
undisturbed and undeveloped. Much of the development in the watershed pre-dates the
recent push for smart growth, but the principles may still be of use. Smart growth
principles are aimed at directing future growth to areas of existing services and where
development has already occurred. This will result in less land conversion to residential and
supporting urban development such as commercial areas and therefore, conservation of
land uses with less environmental impacts such as forest and agriculture. Population
density in the Lower Patapsco River watershed was estimated based on the 2000 U.S.
Census. Table 2-9 summarizes population density by subwatershed with respect total area
and impervious area. Population density distribution for the watershed is shown in Figure
2-10. In general, higher population densities correspond to the areas designated as medium
and high density residential land use discussed in the last section. Population density is
greatest along the eastern portion of the watershed, which borders Baltimore City.
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Table 2-9: Lower Patapsco River Watershed Population Data

Total
Subwatershed Population Population Impervious Population Density

(2000 Total Area Density Area (per impervious

census) (acres) (per acre) (acres) acre)
Bull Branch 3,668 944.3 3.77 193.1 18.43
Cedar Branch 8,993 1,086.3 8.28 217.5 41.35
Cooper Branch 2,028 505.2 4.01 70.4 28.79
Dogwood Run 7,076 988.4 7.16 151.1 46.84
Herbert Run 1,098 393.1 2.79 149.4 7.35
Herbert Run (E. Br) 11,931 1,521.3 7.84 544.2 21.93
Herbert Run (W. Br) | 13,836 2,223.1 6.22 515.3 26.85
Miller Branch 5,676 913.4 6.10 282.7 19.72
Patapsco River-A1 809 511.5 1.58 43.6 18.54
Patapsco River-A4 2,371 1,075.1 2.21 175.9 13.48
Patapsco River-Ab 17,605 3,391.7 5.19 974 .1 18.07
Patapsco River-C 0 351.9 0.00 23.7 0.00
Santee Branch 3,366 947.7 3.55 108.2 31.12
Sawmill Branch 4,933 1,335.7 3.69 177.7 27.76
Soapstone Branch 11 239.6 0.05 10.6 1.03
Thistle Run 2,411 1,092.3 2.21 120.1 20.08
Total 85,602 17,520.5 4.89 3,757.6 22.78
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2.3.3 Impervious Surfaces

Impervious surfaces prevent precipitation from naturally infiltrating into the ground; these
types of surfaces include roads, parking areas, roofs, and other paved surfaces. When
precipitation cannot infiltrate, it is typically concentrated, accelerated and conveyed
directly to the nearest stream. Consequently, stormwater and snowmelt runoff from
impervious surfaces can cause stream erosion and habitat destruction from the high energy
flow and is likely more polluted than runoff generated from pervious areas. Undeveloped
watersheds with small amounts of impervious cover are more likely to have better water
quality in local streams than urbanized watersheds with greater amounts of impervious
cover. Impervious cover is a primary factor when determining pollutant characteristics and
amounts in stormwater runoff. Research has been conducted to link the degree of
urbanization (typically measured by amount of impervious cover) with various watershed-
based indicators of water quality such as the diversity and abundance of aquatic and
terrestrial life. The Center for Watershed Protection (CWP) compiled stream research
conducted in various parts of the country and developed a simple model that relates
stream quality to percentage of impervious cover in a watershed. Studies used to develop
the impervious cover model measured stream quality based on a variety of indicators such
as number of aquatic insect species, stream temperature, channel stability, aquatic habitat,
wetland plant density, and fish communities. CWP’s impervious cover model is illustrated
in Figure 2-11.

Sensitive
Good
Impacted
#:- Fair
= Damaged
3
i 0

E
E Severely Damaged
W)

Poor

10% 25% 40% 60% 100%

Watershed Impervious Cover

Figure 2-11: Impervious Cover Model (adapted from CWP 2003)
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Based on the research compiled, CWP determined three general categories to classify and
predict stream quality in terms of impervious cover. Watersheds with less than 10 percent
impervious cover are referred to as sensitive and typically have high quality streams with
stable channels, good habitat conditions, and good to high water quality; sensitive
watersheds are susceptible to environmental degradation with urbanization and increases in
impervious cover. The model predicts that between 10 and 25 percent impervious cover,
watersheds become impacted and would show clear signs of degradation such as erosion,
channel widening, and a decline in stream habitat. There is a possibility to restore streams
to a somewhat natural functioning system within this category. When a watershed has
more than 25 percent impervious cover, streams are classified as damaged which are
characterized by fair to poor water quality, unstable channels, severe erosion, and inability
to support aquatic life and provide habitat; many streams in this category are typically
piped or channelized.

Figure 2-11 shows that when impervious cover exceeds 60 percent, a watershed is
classified as severely damaged and means that most of the natural stream system is gone.
Management of damaged and severely damaged streams may focus on decreasing
pollutant loads to downstream receiving waters (e.g., installing BMPs) but the ability to
restore natural functions, such as habitat, is unlikely. Restoration efforts may also focus on
making the remaining stream systems stable, aesthetically pleasing and an amenity to the
community. It should be noted that the impervious cover model is a simplified approach for
classifying the quality of urban streams. Although it is based on research, there are
inherent model assumptions and limitations that should be considered such as regional
variations and scale effects. In addition, while impervious cover is a relevant and
significant indicator for watershed health, it is only one of many different factors affecting
stream health and contributing to the cumulative impacts of development on water quality.
For example, agricultural land uses contribute sediment and nutrient loads to receiving
waters depending on management practices. Also, the ability of BMPs to offset adverse
impacts from urbanized areas is not specifically accounted for in this model.

The roads and buildings (including parking lots) GIS data layers from Baltimore County
were used to derive impervious surface areas within the Lower Patapsco River watershed
(Figure 2-12). Data for sidewalks was unavailable so they are not accounted for in this
analysis. The area for each layer was determined and then combined to obtain estimates
of impervious cover areas on a subwatershed scale. Table 2-10 summarizes the area of
roads and buildings, total impervious area, and percent impervious area for each
subwatershed. Impervious cover represents about 21 percent of the watershed or 3,758
acres. Subwatershed ratings according to the CWP impervious cover model and these
impervious area estimates are shown in Figure 2-13.
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Table 2-10: Lower Patapsco River Subwatershed Impervious Area Estimates

Parking Impervious
Total Area Buildings Lots Roads Area %
Subwatershed (acres) (acres) (acres) (acres) (acres) Impervious
Bull Branch 944.3 78.8 52.7 61.6 193.1 20.4
Cedar Branch 1086.3 88.1 11.1 118.3 217.5 20.0
Cooper Branch 505.2 38.0 5.2 27.2 70.4 13.9
Dogwood Run 988.4 56.9 22.6 71.5 151.1 15.3
Herbert Run 393.1 59.6 59.4 30.4 149.4 38.0
Herbert Run (E. Br) 1521.3 192.4 157.3 194.5 544.2 35.8
Herbert Run (W. Br) 2223.1 185.4 86.6 243.4 515.3 23.2
Miller Branch 913.4 95.9 98.0 88.8 282.7 31.0
Patapsco River-A1 511.5 21.8 6.3 15.5 43.6 8.5
Patapsco River-A4 1075.1 40.3 27.1 108.5 175.9 16.4
Patapsco River-Ab5 3391.7 341.1 323.0 310.0 974 .1 28.7
Patapsco River-C 351.9 4.5 2.6 16.6 23.7 6.7
Santee Branch 947.7 56.2 12.7 39.3 108.2 11.4
Sawmill Branch 1335.7 87.7 21.1 69.0 177.7 13.3
Soapstone Branch 239.6 2.6 1.1 6.9 10.6 4.4
Thistle Run 1092.3 57.0 9.4 53.7 120.1 11.0
Total 17520.5 1406.1 896.3 1455.2 3757.6 21.4
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Figure 2-12: Lower Patapsco River Watershed Impervious Surface
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2.3.4 Drinking Water

Drinking water is a fundamental need for human development. It can be supplied either by
public distribution systems or by wells associated with individual developed properties.
Having an adequate supply of drinking water is essential to maintaining the human
population in a region.

2.3.4.1 Public Water Supply

Environmental impacts associated with public supply of water include the potential for
increased residential development with associated impervious cover effects discussed in
the previous section and the potential for leaks from the system. Leaks from public water
supply systems introduce chlorine into the aquatic system which can result in the death of
aguatic organisms. In addition, major leaks can cause erosion which contributes to the
sediment load in stream channels; this can bury aquatic benthic communities and degrade
habitat.

2.3.5 Wastewater

Wastewater created through human use must be treated and disposed. This is
accomplished either through public conveyance to a treatment facility or through individual
wastewater treatment systems (septic systems). Residential wastewater consists of all
water typically used by residents including wash water, bathing water, human waste
disposal water, and any other rinse water (paint brush, floor washing, etc.). Industrial
wastewater depends on the operation and could contain various contaminants such as
metals, organic compounds, detergents, or synthetic compounds. All of these types of
wastewater have the potential to adversely impact the natural environment.

2.3.5.1 Septic Systems

Properly functioning septic systems provide treatment for nearly all of the phosphorus
present in wastewater, but can leak nitrogen in the form of nitrates. Depending on the
location of the system, nitrates may be reduced or eliminated through de-nitrification as
the treated water passes through riparian buffers, particularly forested riparian buffers.
Failing systems can release nitrogen, phosphorus, and other chemicals and in turn,
contaminate the aquatic environment. They can also result in increased bacterial
contamination of nearby streams and therefore, potential for human health concerns. Table
2-11 summarizes the approximate number of septic systems by subwatershed.
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Table 2-11: Lower Patapsco River Septic Systems by Subwatershed

No. of
Subwatershed Septic Systems
Bull Branch 7
Cedar Branch 52
Cooper Branch 8
Dogwood Run 48
Herbert Run 6
Herbert Run (E. Br) 15
Herbert Run (W. Br) 51
Miller Branch 24
Patapsco River-A1 8
Patapsco River-A4 48
Patapsco River-Ab 73
Patapsco River-C 6
Santee Branch 5
Sawmill Branch 38
Soapstone Branch 14
Thistle Run 33
Total 436
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2.3.5.2 Public Sewer

A public sewer system conveys wastewater from individual households or businesses to a
facility that treats the wastewater prior to discharge. It consists of the piping system
within the public right-of-way and cleanouts on individual properties. Property owners are
responsible for the maintenance of the latter part of the system, their individual cleanouts.
The portion of the system within the public right-of-way is owned and maintained by the
local government. This includes gravity piping system, access manholes, pumping stations,
and force mains. Table 2-12 summarizes the types and lengths of public sewer piping by
subwatershed in the Lower Patapsco River watershed. This includes force (pressure) and
gravity main lines and portions of the gravity main that have been abandoned or removed.
Table 2-13 includes sewer piping density, or length per square mile, for each
subwatershed.

Table 2-12: Public Sewer Piping in Lower Patapsco River Subwatersheds

Pressurized Gravity Gravity Main
Main Main Abandoned
Subwatershed (ft) (ft) (ft)
Bull Branch 0 89,828 1,292 91,120
Cedar Branch 601 110,702 0 111,303
Cooper Branch 99 42,171 872 43,142
Dogwood Run 1,880 21,174 0 23,054
Herbert Run 0 27,695 5,481 33,176
Herbert Run (E. Br) 0 151,474 1,690 153,165
Herbert Run (W. Br) 1,008 171,801 2,310 175,119
Miller Branch 6,136 88,789 203 95,127
Patapsco River-A1 1,225 28,331 0 29,656
Patapsco River-A4 1,813 56,304 237 58,354
Patapsco River-Ab 16,649 258,797 3,385 278,832
Patapsco River-C 0 2,172 0 2,172
Santee Branch 6,532 65,103 809 72,444
Sawmill Branch 10,067 91,132 20 101,220
Soapstone Branch 0 0 0 0
Thistle Run 2,855 79,933 183 82,972
Total 48,866 1,285,406 16,483 1,350,755
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Table 2-13: Public Sewer Piping Density in Lower Patapsco River Subwatersheds

Area Gravity Main  Pressurized Main
Subwatershed (sq. miles) (ft/sz mi) (ft/sq mi)
Bull Branch 1.48 60,883 0
Cedar Branch 1.70 65,220 3b4
Cooper Branch 0.79 53,423 125
Dogwood Run 1.54 13,710 1,217
Herbert Run 0.61 45,093 0
Herbert Run (E. Br) 2.38 63,724 0
Herbert Run (W. Br) 3.47 49,459 290
Miller Branch 1.43 62,214 4,299
Patapsco River-A1l 0.80 35,450 1,533
Patapsco River-A4 1.68 33,518 1,079
Patapsco River-Ab 5.30 48,835 3,142
Patapsco River-C 0.55 3,950 0
Santee Branch 1.48 43,967 4,411
Sawmill Branch 2.09 43,667 4,824
Soapstone Branch 0.00 0 0
Thistle Run 0.37 213,502 7,627
Total 25.67 50,076 1,904

Environmental impacts associated with public sewer are usually the result of sewage
overflows. Overflows typically result from blockages within the sewage system, pumping
station failure, or rainwater inflows exceeding pipe capacity. Dry weather flows can also
have potential impacts due to leaks in the sewer system. Environmental concerns related
to sewer overflows and leaks include high bacteria concentrations, release of nutrients,
elevated turbidity (cloudiness), and low dissolved oxygen.

2.3.6 Stormwater

Stormwater is water generated during and immediately after storm events. Stormwater
that does not seep into the ground becomes stormwater runoff and goes directly to
receiving water bodies. The amount and characteristics of stormwater runoff is affected by
rainfall amount and intensity, soil properties, slope, and land use/land cover. Concerns
associated with stormwater include rate and volume of runoff and water pollution. For
example, more runoff is generated from impervious cover and agricultural land than from
forested land. As previously mentioned, impervious surfaces do not allow any water to
infiltrate into the ground and runoff is conveyed more rapidly into the stream system. The
increase in runoff rate and volume can cause flooding and stream erosion which in turn,
results in the destruction of habitat and natural stream functions such as nutrient
reduction. In addition, there is less potential for groundwater recharge when there is little
or no infiltration of stormwater.
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Stormwater runoff can also carry various contaminants depending on land use
characteristics and human activities. Pollutants deposited on impervious surfaces and other
developed lands from daily human activities are often carried by stormwater to stream
systems. For example, common constituents in impervious surface runoff (e.g., highways,
parking lots) include sediment, metals, bacteria, nutrients, and petroleum; pollutants such
as these build-up over time from various sources such as maintenance activities (de-icing,
roadside fertilizer use), vehicles (exhaust, leaks), and accidents/spills and are washed off
during storm events. While the runoff from other developed areas, agriculture operations
and residential areas for example, may be moderate compared to highly impervious areas,
it can still carry pollutants such as nutrients, bacteria, and chemicals to receiving water
bodies.

2.3.6.1 Storm Drainage System

The storm drainage system consists of either drainage swales (roadside ditches) or a curb
and gutter system including inlets, piping, and outfalls. Both methods are intended to
prevent flooding and potentially hazardous situations by removing water quickly from
roadways. However, the efficiency and environmental impacts associated with each
method are different. The curb and gutter system removes stormwater from impervious
surfaces quickly and typically conveys water directly to the stream system. While the curb
and gutter system removes stormwater quickly from roadways, it delivers increased runoff
volumes and untreated pollutants to receiving water bodies. Drainage swales do not
convey water as quickly as the curb and gutter system but the stormwater flow is
somewhat reduced before entering the stream system. Drainage swales also allow some
infiltration into the ground unlike the curb and gutter system; this reduces the amount of
water delivered and provides some filtering of pollutants.

Curb and gutter system components in the Lower Patapsco River watershed are
summarized in Table 2-14 by subwatershed. This includes an estimate of the number of
major (> 3 feet in diameter) and minor (< 3 feet in diameter) storm drain outfalls and
corresponding number of inlets and length of storm drain pipe. Storm drain system
databases used to compile this table were created in 1992 with periodic updates according
to County storm drain plans. This data provides a reasonable approximation of storm drain
pipe data for this analysis and the numbers presented in Table 2-14 where pipe lengths
were rounded to the nearest tens of feet. Table 2-15 provides a summary of the proportion
of subwatershed area covered by the storm drain system (stormwater drainage area within
subwatershed divided by total subwatershed area) and the number of inlets per square mile
for each subwatershed. Figure 2-14 shows the location of major (> 3 feet) and minor (<
3 feet) outfalls within the watershed. The subwatersheds with the most storm drain
system coverage are Cedar Branch, Miller Branch, and Sawmill Branch. This coincides
with the high concentration of residential and commercial development that is present in
these areas. Patapsco River-Ab has the highest number of major outfalls (22). Thirty
percent of the total major outfalls in the watershed are concentrated in this one
subwatershed. This is also where there is the most industrial development present.
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Table 2-14: Lower Patapsco River Subwatershed Storm Drain System Components

Major Outfalls Minor Outfalls All Outfalls
Subwatershed (>3 ft diameter) (<3 ft diameter)
Total Total Total
Outfalls Inlets Pipes Outfalls Inlets Pipes Outfalls Inlets Pipes (#)
(#) (#) (ft) (#) (#) (ft) (#) (#)

Bull Branch 2 4 620 11 30 3,920 13 34 4,540
Cedar Branch 8 63 7,875 26 136 19,259 34 199 27,134
Cooper Branch 2 13 2,060 3 8 1,300 5 21 3,360
Dogwood Run 2 44 3,745 3 15 1,803 5 59 5,548
Herbert Run 5 11 1,975 1 6 1,000 6 17 2,975
Herbert Run (E. Br) 8 25 6,090 17 59 9,520 25 84 15,610
Herbert Run (W. Br) 9 54 5,613 37 173 22,681 46 227 28,294
Miller Branch 6 51 5,690 19 76 10,615 25 127 16,305
Patapsco River-A1 1 8 1,000 6 36 3,135 7 44 4,135
Patapsco River-A4 2 25 2,300 10 35 3,221 12 60 5,621
Patapsco River-Ab 22 83 (17,010 30 108 16,059 52 191 33,069
Patapsco River-C 0 0 0 0 0 0 0 0 0
Santee Branch 1 3 1,000 3 24 3,170 4 27 4,170
Sawmill Branch 6 26 4,349 8 21 2,805 14 47 7,154
Soapstone Branch 0 0 0 0 0 0 0 0 0
Thistle Run 1 8 1,210 14 66 8,206 15 74 9,416
Total 75 418 | 60,537 188 793 | 106,694 263 1,211 167,231

Table 2-15: Lower Patapsco River Subwatershed Stormwater System Coverage

Stormwater % of Watershed

Subwatershed -System Covered by Total _
Drainage Area Stormwater Inlets Inlet Density

(acres) System (#) (#/sq mi)

Bull Branch 121.7 13 34 23.0
Cedar Branch 518.8 48 199 117.2
Cooper Branch 176.3 35 21 26.6
Dogwood Run 96.6 10 59 38.2
Herbert Run 113.4 29 17 27.7
Herbert Run (E. Br) 495.9 33 84 35.3
Herbert Run (W. Br) 487.1 22 227 65.3
Miller Branch 420.9 46 127 89.0
Patapsco River-A1 87.1 17 44 55.1
Patapsco River-A4 62.0 6 60 3b.7
Patapsco River-Ab 1,168.5 34 191 36.0
Patapsco River-C 0.0 0 0 0.0
Santee Branch 212.0 22 27 18.2
Sawmill Branch 561.7 42 47 22.5
Soapstone Branch 0.0 0 0 0.0
Thistle Run 211.6 19 74 43.4
Total 4,733.6 27 1,211 44.2
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Figure 2-14: Lower Patapsco River Watershed Storm Drain Outfalls
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2.3.6.2 Stormwater Management Facilities

Maryland was the first state to adopt stormwater quality regulations more than 20 years
ago. Stormwater management (SWM) practices evolve as technology and research
advance. It continues to be a significant consideration for new and re-development within
the state. Management of stormwater runoff is required to reduce erosion, sedimentation,
pollution, and flooding per Title 4, Subtitle 2 of the Environment Article of The Annotated
Code of Maryland. Increased importance of water quality and water resource protection
has led to the development of the Maryland Stormwater Design Manual to provide BMP
design standards and environmental incentives (MDE 2000) and a general shift toward
adopting practices that mimic natural hydrologic processes, are low impact, and achieve
pre-development conditions. The latter is evident in the Maryland “Stormwater
Management Act of 2007"”, which requires that environmental site design (ESD) be
implemented to the maximum extent practicable via nonstructural BMPs and/or other better
site design techniques. Maryland Department of the Environment is responsible for
implementing this regulation and is currently working on updates to the Design Manual.

There are many types of BMPs available for managing stormwater runoff and providing
stormwater quality treatment. SWM can target specific objectives depending on the BMP
type such as stormwater quality, soil stabilization, stormwater flow control, and stream
restoration. In addition, different SWM facilities have different pollutant removal
capabilities. For example, initial dry pond designs for SWM have low pollutant removal
efficiency compared to practices that filter the stormwater or allow it to infiltrate into the
ground or through plant roots. Several considerations are taken into account when
selecting appropriate stormwater treatment measures such as space requirement,
maintenance, cost, and community acceptance. Table 2-16 provides a summary of the
different SWM facilities located within the Lower Patapsco River watershed by
subwatershed including dry and wet ponds, wetlands, infiltration/filtration practices,
extended detention, and proprietary BMPs. The distribution of SWM facilities throughout
the watershed is illustrated in Figure 2-15.

Extended detention facilities and filtration/infiltration practices are the most common types
of SWM within the SWAP area. However, more acreage drains to dry ponds than any
other type of SWM facility. The dry pond facilities represent the best opportunity for
conversion to BMPs with higher pollutant removal capabilities. Every subwatershed has
some form of SWM, with the exceptions of Patapsco River-C and Soapstone Branch. This
is likely due to the fact that these subwatersheds are almost entirely contained within
Patapsco Valley State Park. The proprietary BMPs in the watershed are Stormceptor
devices, which remove sediment, oil and grease through hydrodynamic separation.
Sediment particles and oil and grease settle out as flow circulates in a swirling path;
floatable and settled debris collected in the treatment chamber are typically removed by a
vacuum truck at regular intervals.
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Table 2-16: Lower Patapsco River Stormwater Management Facilities by Subwatershed

Subwatersheds

E E - < [To) =
SWM Facility X : g g g Q - 2
i 2 5 5 5 5 < 5 s
Type = - > > > > Q c m
s g = & & & [ ] g c
=1 =} =] Q
&« I © o o o o I o £ &
tE F 5 8@ i & g F &8 @
2 2 2 g g s g £ S s 3
[} ] [} © © @© © © © [=] =
I . I o o o o n n [72] (=
Dry Pond (#) 3 3 2 2 2 4 4 9 0 3 12 0 2 3 0 2 51
Dry Pond Drainage Area
(acres) 23.55 | 228.76 | 38.83 | 56.52 | 6.91 | 64.13 | 377.29 | 327.03 | 0.00 | 37.89 | 124.52 | 0.00 | 59.39 | 107.01 | 0.00 | 14.19 | 1,466.02
Extended Detention (#) 6 5 3 14 1 9 8 11 0 4 23 0 3 2 0 3 92
Extended Detention
Drainage Area (acres) 28.90 | 74.49 | 19.95 | 122.12 | 5.01 | 40.64 | 47.76 | 60.67 | 0.00 | 59.24 | 120.86 | 0.00 | 27.29 6.57 | 0.00 | 8.71 622.21
Infiltration/Filtration (#) 7 18 1 0 4 5 3 5 9 0 18 0 3 1 0 0 67
Infiltration/Filtration
Drainage Area (acres) 73.13 | 148.46 | 0.72 0.00 | 15.05 | 11.91 | 36.22 9.00 | 1.20 0.00 | 76.43 | 0.00 | 2.92 1.84 | 0.00 | 0.00 | 376.89
Proprietary BMP (#) 2 1 0 0 0 1 1 0 1 1 2 0 0 0 0 0 9
Proprietary BMP
Drainage Area (acres) 1.08 2.54 | 0.00 0.00 | 0.00 1.65 1.10 0.00 | 7.70 3.16 3.80 | 0.00 | 0.00 0.00 | 0.00 | 0.00 21.04
Wet Pond (#) 2 0 0 0 1 3 0 0 0 0 3 0 0 0 0 0 9
Wet Pond Drainage
Area (acres) 74.74 0.00 | 0.00 0.00 | 5.49 | 67.25 0.00 0.00 | 0.00 0.00 | 45.54 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 193.01
Wetland (#) 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2
Wetland Drainage Area
(acres) 0.00 0.00 | 0.00 0.00 | 0.00 0.00 0.00 0.00 | 0.00 0.00 | 116.25 | 0.00 | 0.00 0.00 | 0.00 | 0.00| 116.25
Total (#) 21 27 6 16 8 22 16 25 3 8 59 0 8 6 0 5 230
Total Drainage Area
(acres) 201.40 | 454.25 | 59.49 | 178.64 | 32.46 | 185.58 | 462.37 | 396.71 | 8.90 | 100.29 | 487.41 | 0.00 | 89.60 | 115.42 | 0.00 | 22.91 | 2,795.43
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The total area treated by SWM and the proportion of urban area treated by SWM is
summarized in Table 2-17 by subwatershed. Note that for this analysis urban land use
includes the following MDP land use categories: low, medium and high residential,
commercial, industrial, institutional, open urban, and transportation. Table 2-17 shows that
urban land use encompasses about 60 percent of the Lower Patapsco River watershed and
only 24% of that is treated by SWM practices. This indicates an opportunity to implement
SWM (BMPs or treatment devices) in existing developed areas where no practices are
currently in place or retrofitting facilities that are not providing adequate treatment before
stormwater reaches the stream system. Refer to Section 3.7 for more details on assessed
SWM facilities within the watershed.

Table 2-17: Lower Patapsco River Stormwater Management by Subwatershed

Urban Area Treated Urban Land Use

Subwatershed Area Land Use by SWM Treated by SWM
(acres) (acres) (acres) (%)
Bull Branch 944 678 201 30%
Cedar Branch 1,086 816 454 56%
Cooper Branch 505 361 59 16%
Dogwood Run 988 492 178 36%
Herbert Run 393 298 32 11%
Herbert Run (E. Br) 1,521 1,410 186 13%
Herbert Run (W. Br) 2,223 1,854 462 25%
Miller Branch 913 682 397 58%
Patapsco River-A1 511 202 9 4%
Patapsco River-A4 1,075 644 100 16%
Patapsco River-Ab 3,392 2,496 487 20%
Patapsco River-C 362 0 0 0%
Santee Branch 948 486 89 18%
Sawmill Branch 1,336 713 115 16%
Soapstone Branch 240 0 0 0%
Thistle Run 1,092 608 23 4%
Total 17,520 11,740 2,792 24%
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2.3.7 NPDES Discharge Permits

Facilities that discharge municipal or industrial wastewater or conduct activities that can
contribute pollutants to a waterway are required to obtain a National Pollutant Discharge
Elimination System (NPDES) permit. The number and type of NPDES-permitted facilities
within each subwatershed is summarized in Table 2-18.

As of 2010, there are currently 40 NPDES-permitted facilities within the Lower Patapsco
River watershed (Figure 2-16). These permitted facilities include Community College of
Baltimore County (CCBC), University of Maryland Baltimore College (UMBC), various
apartment complexes, a U.S. Postal Service vehicle maintenance facility, and more.
Industrial surface water discharge permits are issued for industrial facilities that discharge
process water to State surface waters which must meet applicable federal effluent
guidelines and/or State water quality standards.

Table 2-18: NPDES-Permitted Facilities in Lower Patapsco River Subwatersheds

# # General Industrial # Surface
Subwatershed General Stormwater Industrial Total # of
Permits Permits Discharge Permits Permits

Bull Branch 1 - - 1

Cedar Branch 2 1 - 3
Cooper Branch - 1 - 1

Dogwood Run 6 - - 6
Herbert Run 2 3 - 5

Herbert Run (E. Br) - 5 - 5

Herbert Run (W. Br) 3 - - 3
Miller Branch 1 1 - 2
Patapsco River-A1 - 1 1

Patapsco River-A4 - - 2 2
Patapsco River-Ab - 8 1 9
Patapsco River-C - - - 0
Santee Branch - - - 0
Sawmill Branch 2 - - 2
Soapstone Branch - - - 0
Thistle Run - - - 0
Total 17 20 3 40
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2.3.8 Zoning

According to the Baltimore County Office of Planning (2011), zoning is defined as “a
system of land use regulation that controls the physical development of land and a legal
mechanism by which local government is able to regulate an owner’s right to use privately
owned land for the sake of protecting the public health, safety, and/or general welfare.” In
other words, zoning manages development patterns over time throughout the county. The
current zoning for the Lower Patapsco River watershed is shown in Figure 2-17. Various
zoning categories are shown in this figure; however, the major zoning categories within the
watershed are residential (‘DR’ categories), commercial, industrial, and resource

conservation (‘RC’ categories).

As shown in Figure 2-17, commercial and residential areas are grouped together as they
are considered compatible land uses since population is typically concentrated in these
areas. The most undeveloped subwatersheds, Patapsco River-C and Soapstone Branch, are
mainly zoned as resource conservation areas. As previously noted, areas zoned for
industrial use are located mostly within portions of Patapsco River-Ab5, Herbert Run (E. Br)
and Herbert Run. A summary of zoning category acreages and proportions within the
Lower Patapsco River watershed is included in Table 2-19.

Table 2-19: County Zoning in Lower Patapsco River Watershed

Zoning Description

Zoning Codes

Acres

% of
Watershed Area

Business Local BL 309 1.8
Business Major BM 227 1.3
Business Roadside BR 308 1.8
Community Business CB 5 0.0
Low Density Residential DR 1, DR 2, DR 3.5 5,361 30.7
Medium Density Residential DR 5.5 3,767 21.6
High Density Residential DR 10.5, DR 16 1,235 7.1
Manufacturing Heavy MH 446 2.6
Manufacturing Light ML 1,229 7.0
Manufacturing Light Restricted MLR 56 0.3
Office Park 0-3 5 0.0
Office/Residential - High Density OR 1 217 1.2
Office/Residential - Medium Density OR 2 23 0.1
Office and Technology oT 301 1.7
Resource Conservation - Agricultural RC-2 2,647 15.1
Resource Conservation-Deferral of Pl. & Devel. | RC-3 0 0.0
Resource Conservation - Rural Residential RC-5 289 1.7
Resource Conservation - Rural Cons. & Reside. | RC-6 462 2.6
Resource Conservation - Critical Area RC 20 507 2.9
Residential Office RO, ROA 77 0.4
Total 17,472 100.0
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CHAPTER 3: WATER QUALITY AND LIVING RESOURCES

3.1 INTRODUCTION

This chapter describes the water quality, living resources, and habitat for the lower
Patapsco River based on existing conditions. In addition to water quality maintenance and
improvement, the SWAP aims to provide for plants, animals, and their habitat. Natural
communities require many habitat characteristics for survival. This includes land, water,
and biological conditions that provide their needs for food, water, shelter, and
reproduction. Water is an integral part of the habitat of all species. Living resources,
including all animals and plants, require water to survive. Living resources and their habitat
are intimately connected to water quality and availability. They respond to changes in
water quality and habitat conditions in ways that indicate the status of water bodies and
the effects of watershed characteristics and activities. In some cases, water quality is
measured in terms of its ability to support living resources such as trout or shellfish.
Information on living resources is presented in this chapter to indicate water quality status
and to evaluate habitat conditions in the watershed. This information can help to determine
if current watershed management practices are adequately providing for the needs of
natural communities.

The following sections include descriptions of the following with respect to the lower
Patapsco River watershed: impairments per Maryland’s 303(d) listing, water quality
monitoring data available to date, pollutant loadings analysis for total nitrogen and total
phosphorus, sewer overflow occurrences and impacts, stream corridor assessments, and
stormwater management facility assessments.

3.2 303(D) LISTINGS AND TOTAL MAXIMUM DAILY LOADS (TMDLS)

Section 303(d) of the 1972 Clean Water Act requires states to develop (and periodically
update) a list of impaired waters that fail to meet applicable state water quality standards
which are defined by their designated uses. States must also establish priority rankings and
develop Total Maximum Daily Loads (TMDLs) for waters on the 303(d) list. According to
USEPA, a TMDL is a calculation of the maximum amount of a pollutant that a water body
can receive and still safely meet state water quality standards. TMDLs can be developed
for a single pollutant or group of pollutants of concern which generally include sediment,
metals, bacteria, nutrients, and pesticides.

The Patapsco River Lower North Branch (LNB), which includes the Lower Patapsco SWAP
area, is listed as impaired in the Maryland 303(d) list of impaired waters for various
pollutants of concern including: total suspended solids (1996 listing), biological impacts
(2008 listing), fecal coliform (2008 listing), polychlorinated biphenyls in fish tissue (PCBs,
2008 listing), chlorides (2010 listing), and sulfates (2010 listing). In addition, the Baltimore
Harbor is listed as impaired for nutrients (phosphorus and nitrogen), whose source includes
the Patapsco LNB watershed.
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The Patapsco River LNB mainstem is designated as Use /V: Recreational Trout Waters,
except for the lower tidal portion in the County which is designated as Use /: Water
Contact Recreation, and Protection of Nontidal Warmwater Aquatic Life and Use /I:
Support of Estuarine and Marine Aquatic Life, according to Maryland water quality
standards. The Patapsco LNB tributaries in the County are designated as Use |, except for
Brice Run (a tributary outside of the Lower Patapsco SWAP area), which is designated as
Use Ill Nontidal Cold Water.

Impairment listings reflect the inability to meet water quality standards for these
designated uses. Impairment in the tidal receiving waters is related to pollutants coming
from the entire watershed; therefore, TMDLs developed for this segment will require
watershed pollutant load reductions. Water Quality Assessments (WQAs) are performed to
determine if the pollutant of concern is actually impairing the waters. If it is determined
that the pollutant of concern is not contributing to water impairment, a report documenting
the findings is submitted to USEPA for concurrence. Table 3-1 summarizes the status of
the various impairment listings for the Patapsco River.

Table 3-1: Patapsco River Water Quality Impairment Listings and Status

Impairment Applicable Segment Status Approval Date

PCB in fish Tissue Patapsco LNB Impaired

Chlorides Patapsco LNB Impaired

Sulfates Patapsco LNB Impaired

Biological Patapsco LNB Impaired

Heavy Metals Patapsco LNB WQA January 2005
Phosphorus Patapsco LNB WQA September 2009
Fecal coliform Patapsco LNB TDML completed | December 2009
TSS Patapsco LN TMDL completed | September 2009
Nitrogen/Phosphorus | Baltimore Harbor TMDL completed | December 2007

PCBs — Polychlorinated Biphenyls (toxic organic compounds that were widely used for applications such as
transformers, capacitors, and coolants);
TSS - Total Suspended Solids

As shown in the table above, the Patapsco River watershed had nine impairment listings.
Three TMDLs and two WQAs have been completed. TMDLs or WQAs will be developed at
some point in the future for PCBs, chlorides, sulfates, and biological impairment listings.
The three TMDLs that have been submitted to or approved by USEPA are briefly discussed
in the following sections; full TMDL and WQA reports completed are included in Appendix
J.

3.2.1 Biological Impairments

The Patapsco LNB watershed is not attaining its designated use of protection of aquatic
life because of biological impairments (MDE, 2009a). As an indicator of designated use
attainment, Maryland Department of the Environment (MDE) uses Benthic and Fish Indices
of Biotic Integrity (BIBI/FIBI) developed by the Maryland Department of Natural Resources
Maryland Biological Stream Survey (MDDNR MBSS). The current listings for biological
impairments represent degraded biological conditions for which the stressors, or causes,
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are unknown. Data suggest that the degradation of biological communities in the Patapsco
LNB is strongly associated with urban land use and its concomitant effects: altered
hydrology and elevated levels of sulfate, chlorides, and conductivity (a measure of the
presence of dissolved substances). The urbanization of landscapes creates broad and
interrelated forms of degradation (i.e., hydrological, morphological, and water chemistry)
that can affect stream ecology and biological composition. Future monitoring of these
inorganic pollutants will help in determining the spatial and temporal extent of this
impairment in the watershed.

3.2.2 Heavy Metals

The WQA conducted by MDE supported the conclusion that a TMDL for metals is not
necessary to achieve water quality standards in the Patapsco LNB (MDE, 2005). The
Patapsco LNB had been identified on the State’s list of WQLSs as impaired by heavy
metals (1996 listing). The WQA provides an analysis of heavy metals monitoring data,
including hardness data. The study found that the applicable aquatic life criteria for heavy
metals and the designated uses supported by those criteria were being met in the Patapsco
LNB except for Herbert Run where a single exceedance of copper (Cu) was found.
Therefore a TMDL for heavy metals was not required. Following further analysis, Herbert
Run was delisted for Cu and Pb impairments in 2008 (MDE, 2009a).

3.2.3 Nutrients

The WQA conducted by the Maryland Department of the Environment (MDE) supported the
conclusion that a TMDL for nutrients is not necessary to achieve water quality standards in
the Patapsco LNB (MDE, 2009b). Although the waters of the Patapsco LNB do not display
signs of eutrophication, the State reserved the right to require future controls if evidence
suggested that nutrients from the basin are contributing to downstream water quality
problems. In December 2007, EPA approved TMDLs of nitrogen and phosphorus for the
Baltimore Harbor. The Patapsco LNB watershed is located upstream of the Baltimore
Harbor and drains into the Harbor’s tidal waters. Although the amount of nutrients entering
the Patapsco LNB is not causing localized impairments, it is contributing to the
eutrophication of the downstream tidal waters of the Harbor. Therefore, the TMDL for the
Baltimore Harbor requires nutrient reductions in the Patapsco LNB necessary to meet water
quality standards in the Harbor. By the same principle, additional reductions are also
required by the Chesapeake Bay TMDL established by EPA in 2010.

Baltimore Harbor (basin number 02130903) was identified on the State’s 1996 list of
water quality limited segments (WQLSs) submitted to the U.S. EPA by MDE as impaired by
nutrients (MDE, 2006). The TMDLs for the nutrients nitrogen and phosphorus were
determined using a water quality eutrophication model package. Loading caps for total
nitrogen and total phosphorus entering the Baltimore Harbor were established for growing
season conditions and for average annual flow conditions. The average annual TMDL for
nitrogen is 5,323,963 Ibs/year, and the average annual TMDL for phosphorus is 324,309
Ibs/year. The allowable loads have been allocated between point and nonpoint sources.
The nonpoint source loads are allocated 1,246,036 Ibs/year of total nitrogen and 34,654
Ibs/year of total phosphorus. The point sources, including NPDES WWTP loads, NPDES
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industrial discharge loads and NPDES urban stormwater loads, are allocated 3,976,215
Ibs/year of total nitrogen and 243,127 Ibs/year of total phosphorus. The urban stormwater
loads of nitrogen and phosphorus simulated in the Baltimore Harbor TMDL scenario are
reduced 15% from the baseline urban stormwater loads. A future allocation (FA) load to
account for future growth and an explicit margin of safety comprises the remainder of the
nitrogen and phosphorus allocations. The water quality goal of these TMDLs is to reduce
excessive algal blooms that result in high chlorophyll a concentrations, and maintain the
dissolved oxygen concentrations at levels above the water quality criteria for the specific
designated uses of the Baltimore Harbor.

MDE has described the legislative and policy-derived programs that will result in significant
nutrient reductions and the achievement of water quality standards for all designated uses
in the Baltimore Harbor except the Deep Channel. The implementation of nutrient controls
that will be an integral component to achieve water quality standards in the Harbor will be
executed through several approaches, including stormwater NPDES permits and
cooperative agricultural reductions. In November 1990, EPA required jurisdictions with a
population greater than 100,000 to apply for NPDES Permits for stormwater discharges.
The five jurisdictions where the Baltimore Harbor watershed is located, Baltimore City,
Baltimore County, Anne Arundel County, Carroll County and Howard County, are required
to participate in the stormwater NPDES program, and must comply with the NPDES Permit
regulations for stormwater discharges. Subsequently, stormwater management programs
have been implemented by the Counties and the City to control MS4 discharges to the
maximum extent practicable. For example, the Baltimore County stormwater management
program encompasses numerous elements including: erosion and sediment control, post-
construction runoff management, controlling pollutants associated with road maintenance
activities, public education and outreach, and illicit discharge detection and elimination.
Additionally, in targeted watersheds, Baltimore County is required to implement watershed
restoration for 10% of the County’s total impervious surface cover. Baltimore County’s
load allocation for the Baltimore Harbor TMDL is listed in Table 3-2.

Table 3-2: Loads Attributed to Point Sources (Urban Stormwater) Used to Compute the
TMDL for the Baltimore County Portion of the Baltimore Harbor TMIDL

TN TP
Growing Season (May 1st - October 167,784 16,662
31st), Ibs/growing season
Average Annual Conditions, lbs/year 362,890 39,279

EPA established the Chesapeake Bay TMDL in 2010, a historic and comprehensive
“pollution diet” with rigorous accountability measures to initiate sweeping actions to
restore clean water in the Chesapeake Bay and the region’s streams, creeks, and rivers.
Concurrent with the development of the Bay TMDL, EPA charged the Bay watershed states
and the District of Columbia with developing watershed implementation plans (WIPs) to
provide adequate “reasonable assurance” that the jurisdictions can and will achieve the
nutrient and sediment reductions necessary to implement the TMDL within their respective
boundaries. Maryland’s Phase | WIP provided a series of proposed strategies that will
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collectively meet the 2017 target (70% of the total nutrient and sediment reductions
needed to meet final 2020 goals). Baltimore County’s Phase | plan required reductions
equivalent to retrofit of 30% of pre-1985 developed land. Current reduction targets for the
Patapsco watershed urban areas are: 29 percent for nitrogen and 45.1 percent for
phosphorus. The Phase Il WIP process will continue in 2012.

3.2.4 Bacteria

MDE identified the waters of the Patapsco LNB watershed on the State’s 303(d) list as
impaired by fecal bacteria in 2008 (MDE, 2009c). MDE proposed to establish a TMDL for
fecal bacteria in the Patapsco River LNB watershed that will allow for attainment of the
beneficial use designation of water contact recreation. MDE monitored the Patapsco LNB
watershed from 2002-2003 for fecal bacteria. A data solicitation for fecal bacteria was
conducted by MDE in 2007, and all readily available data from the past five years were
considered. For this TMDL analysis, the Patapsco LNB watershed was divided into five
subwatersheds. For convenience, each subwatershed is referenced by the downstream
bacteria monitoring station’s name and location. The subwatersheds are PAT0148
(Patapsco River at Hammonds Ferry Rd.), PATO176 (Patapsco River at Rt. 1), PAT0222
(Patapsco River at lichester Rd.), PAT0285 (Patapsco River at Old Frederick Rd.) and
PATO0347 (Patapsco River at Old Court Rd.). The pollutant loads set forth in the TMDL are
for these five subwatersheds. The sources of fecal bacteria were estimated at five
representative stations in the Patapsco LNB watershed where samples were collected for
one year. Multiple antibiotic resistance analysis (ARA) source tracking was used to
determine the relative proportion of domestic (pets and human associated animals), human
(human waste), livestock (agriculture-related animals), and wildlife (mammals and
waterfowl) source categories. The largest category of potential sources in the watershed
as a whole was livestock (38%), followed by human (30%), pet (26%), and wildlife (6%).
The maximum annual loads of fecal bacteria for the Patapsco LNB watershed were
determined to be 388,160 billion most probable number (MPN) E. coli/year, for the
stormwater loads, of which 192,971 billion MPN E. coli/year are for Baltimore County, or
nearly 50% of the total. To meet the TMDL, the county will have to reduce bacterial loads
by about 13% of the baseline load.

Stormwater BMPs and programs implemented as required by MS4 permits are to be
consistent with available WLAs developed under the TMDL. Where fecal bacteria are
transported through an MS4 conveyance system, stormwater BMPs implemented to
control urban runoff should help in reducing fecal bacteria loads in the Patapsco LNB
watershed. Baltimore County is under a Consent Decree regarding its sanitary sewer
overflows. Implementation of the conditions of the Consent Decree should assist in
addressing the bacteria sources, particularly the human sources, in the sewered portion of
the watershed.

3.2.5 TSS

MDE identified the waters of the Patapsco LNB watershed on the State’s 303(d) list as
impaired by sediment in 1996 (MDE, 2011). The objective of the TMDL is to ensure that
there will be no sediment impacts affecting aquatic health, thereby establishing a sediment
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load that supports the Use I/lll designations for the Patapsco River LNB watershed.
Currently in Maryland, there are no specific numeric criteria that quantify the impact of
sediment on the aquatic health of nontidal stream systems. Therefore, to determine
whether aquatic health is impacted by elevated sediment loads, MDE’s recently developed
Biological Stressor Identification (BSID) methodology was applied. The BSID identifies the
most probable cause(s) for observed biological impairments throughout MD’s 8-digit
watersheds by ranking the likely stressors affecting a watershed using a suite of available
physical, chemical, and land use data. The BSID analysis for the Patapsco River LNB
watershed concludes that biological communities are likely impaired due to flow/sediment
related stressors. Three individual stressors (channel alteration, channelization, and bar
formation) that are associated with sediment related impacts and an altered hydrologic
regime were identified as being probable causes of the biological impairment. Furthermore,
the degradation of biological communities in the watershed is strongly associated with
urban land use and its concomitant effects: altered hydrology, sediment related impacts,
and elevated levels of sulfate, chlorides, and conductivity (a measure of the presence of
dissolved substances).

The TMDL consists of allocations attributed to loads generated outside the assessment unit
referred to as Upstream Load Allocations: a South Branch Patapsco Upstream Load
Allocation (LASB) of 15,019 tons/yr, and allocations attributed to loads generated within
the assessment unit: a Patapsco River Lower North Branch Watershed TMDL Contribution
of tons/yr. The Patapsco River LNB Watershed TMDL Contribution is further subdivided
into point and nonpoint source allocations and is comprised of a Load Allocation of 7,160
tons/yr, an NPDES Stormwater Waste Load Allocation of 13,054 tons/yr, and a Process
Water Waste Load Allocation of 11.5 tons/yr, requiring a 21.2% reduction in baseline
loads in Baltimore County from segment 2 of the LNB, which corresponds to the SWAP
area. This TMDL will ensure that the sediment loads and resulting effects are at a level to
support the Use I/lll designations for the Patapsco River LNB watershed, and more
specifically, at a level the watershed can sustain without causing any sediment related
impacts to aquatic health. The TMDL, however, will not completely resolve the impairment
to biological communities within the watershed. Since the BSID watershed analysis
identifies other possible stressors (i.e., chlorides, sulfates, conductivity) as impacting the
biological conditions, this impairment remains to be fully addressed.

Since urban land was identified as the most extensive primary, predominant controllable
source of sediment within the watershed (i.e., 69% of the total Patapsco River LNB
baseline sediment load contribution), and based on current maximum feasible reductions to
regulated urban stormwater, the entirety of the required sediment reductions within the
Patapsco River LNB watershed are attributed to urban (developed) land use. The various
BMPs applicable to reducing urban sediment loads are discussed below.

Sediment from urban areas can be reduced by stormwater retrofits, impervious surface
reduction, and stream restoration. Stormwater retrofits include modification of existing
stormwater structural practices to address both water quality and flow control. The
majority of the sediment reductions required from the urban areas within the Patapsco
River LNB watershed are attributed to streambank erosion. Therefore, flow controls must
be installed to reduce sheer stress and limit bank erosion in order to address this portion of
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the urban sediment load. Additionally, impervious surface reduction results in a change in
hydrology that could also reduce streambank erosion. All non-forested land uses can
benefit from improved riparian buffer systems. A riparian buffer reduces the effects of
upland sediment sources through trapping and filtering.

3.3 POLLUTANT LOADING ANALYSIS

Pollutant loading analyses are underway for each of the Maryland designated 8-digit
watersheds located entirely or in part within Baltimore County. Analyses are intended to
assess the impacts of current and future development on water quality. To support these
analyses, Baltimore County has derived watershed-specific pollutant loading rates for
nitrogen and phosphorus based on the Chesapeake Bay Program (CBP; USEPA 2010) -
Watershed Model Phase 5.3, July 2011 model run, using specific rates from land/river
segment WM3 4060 0001. CBP’s model was used to develop loadings rates for all land
uses except for wetlands; MDE’s User’s Guide for Nutrient Load Analysis Spreadsheet in
Support of Water Resources Element (WRE) was used for the wetland land use category.
Pollutant loading rates developed by Baltimore County for different land cover types in the
Patapsco River and used to estimate pollutant loadings from the Patapsco River watershed
are summarized in the Table 3-3 below. More details regarding pollutant loading rates and
analysis methods were presented in Baltimore County’s, Baltimore WRE Technical Memo -
B, Pollutant Loading Analysis.

Table 3-3: Annual Pollutant Loadings Rates for the Lower
Patapsco River (lbs/acre/year)

Land Use Nitrogen Phosphorus Sediment

Urban Impervious 12.56 1.05 1,242.0
Urban Pervious 7.86 0.19 166.5
Crop 20.73 1.27 1,647.7
Pasture 5.94 0.60 357.4
AFO/CAFO 59.46 8.51 3,452.1
Forest 2.70 0.04 106.4
Water 10.26 0.61 0.0
Wetlands 1.41 0.02 0.0
Construction 14.95 1.61 3,643.3

As discussed in Chapter 2.3.1, land use information for the lower Patapsco River
watershed was obtained from MDP’s Draft 2007 LU/LC GIS layer. For the purposes of
watershed-scale pollutant loading analyses, Baltimore County uses a consolidated version
of MDP’s 2007 land use classifications since loading rates do not differ significantly
between certain land use classes (e.g., various forest types). The MDP LU/LC categories
present in the Patapsco River and the corresponding WRE land cover classes used for the
pollutant loading analyses are summarized in Table 3-4.

Consolidated land uses were used to determine the total acreage for each WRE land cover
category. These were multiplied by the corresponding loading rates presented in Table 3-3.
Resulting annual pollutant loads for total nitrogen, total phosphorus, and sediment from the
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Patapsco River SWAP A watershed are summarized by land use in Table 3-5 and for the
entire watershed in Table 3-6.

Table 3-4: Reclassification of MIDP 2007 LU/LC to WRE Land Cover
for Lower Patapsco River Watershed

MDP LU/LC Classification WRE Land Cover Type

191 Very Low Density Residential (agriculture) Urban*

192 Very Low Density Residential (forest) Urban*

11 Low Density Residential Urban*

12 Medium Density Residential Urban*

13 High Density Residential Urban*

14 Commercial Urban*

15 Industrial Urban*

16 Institutional Urban*

17 Extractive Urban*

18 Open Urban Land Urban*

21 Cropland Cropland

22 Pasture Pasture

41 Deciduous Forest Forest and Wetlands
43 Mixed Forest Forest and Wetlands
44 Brush Forest and Wetlands
50 Water Water

60 Wetlands Forest and Wetlands
73 Bare Ground Bare Ground

80 Transportation Urban*

* These categories were split into pervious urban and impervious urban areas using

Baltimore County's roads and buildings GIS layers.

Table 3-5: Total Annual Nutrient and Sediment Loads by Land Use
from the Lower Patapsco (SWAP A) Watershed

Nitrogen
Rate Load

Area
(acres)

Land Use

Phosphorus

Rate Load Rate

Sediment
Load

(Ib/ac/yr) (Ibs/yr)

(Ib/ac/yr)

(Ibs/yr)

(Ib/ac/yr)

(Ibs/yr)

Urban Pervious 7,984 7.86 62,728 0.19 1,538 166 1,329,514
Urban Impervious 3,599 12.56 45,203 1.05 3,795 1242 4,470,121
Crop 198 20.73 4,106 1.27 251 1647 326,426
Pasture/Orchards/ 232 5.94 1,379 0.60 140 357 82,971
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Ag Build.

Livestock 0 0 0 0
Forest 5,091 2.70 13,734 0.04 193 106 541,471
Water 68 10.26 697 | 0.61 41

Wetlands 259 1.41 365 0.02 5

Bare Ground 35 14.95 517 1.61 56 3643 126,058
Totals 17,466 128,729 6,019 6,876,561

Table 3-6: Estimated Nutrient and Sediment Loads
from the Lower Patapsco (SWAP A) Watershed

Total Total Total
Nitrogen Phosphorus Sediment
Edge of Stream Load (lbs/yr) 128,033 5,978 6,876,560
Edge of Stream Load (lbs/acre/yr) 7.33 0.342 394
Delivered Loads (lbs/yr) 89,052 1,623 3,251,978
Delivered Loads (lbs/acre/yr) 5.1 0.09 186

Loads delivered to the Chesapeake Bay from urban stormwater for average annual flow
totaled 89,052 Ibs/year for total nitrogen, 1,623 Ibs/year for total phosphorus, and
3,251,978 Ibs/year for total sediment. These loads represent 70 percent of total nitrogen
edge of stream (EQOS) loads, 27 percent of total phosphorus EOS loads, and 47 percent of
total sediment EOS loads. Nutrient loadings were also calculated on a subwatershed basis
using the same loading rates and land cover designations. These estimates will provide
baseline nutrient loads before implementation of restoration projects and will allow a better
assessment of both progress made to date and further progress needed to meet TMDL
goals for urban nonpoint source reduction. Table 3-7 summarizes acreages of land cover
categories by subwatershed.

The resulting annual nutrient loads (Ibs/yr) for the 16 subwatersheds in the Lower
Patapsco River SWAP A area are summarized in the tables below. These tables also include
nitrogen, phosphorus, and sediment loading rates (lbs/ac/yr) for each subwatershed. Tables
3-8 to 3-10 show that the subwatersheds generating the greatest annual pollutant loads
are Patapsco River-Ab5, Herbert Run (West Br.), Herbert Run (East Br.), and Dogwood Run.
Note, however, that these subwatersheds also are among the larger acreage
subwatersheds in comparison to the remaining subwatersheds. Herbert Run (East Br.) and
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Table 3-7: Lower Patapsco River SWAP Area A Land Use (acres) by Subwatershed
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Urban
Pervious 474.7 588.9| 274.3| 328.8| 154.1 870.5| 1,325.0| 400.0| 154.6 437.6| 1,549.7 33.6| 360.4| 527.0 14.0/ 490.7| 7,983.9
Urban
Impervious 186.1 211.7 67.6| 141.2| 144.1 539.0 496.0| 277.2 37.2 161.5 946.5 18.0| 102.8| 163.5 4.7 102.1| 3,599.2
Crop 2.3 12.1 1.1] 169.0 0.0 0.0 2.3 0.3 0.6 2.7 0.0 0.7 3.4 1.3 1.3 0.9 198.1
Pasture/
Orchards/Ag
Build. 70.7 20.8 1.4 51.1 0.0 0.0 6.4 0.4 0.8 3.3 0.0 8.4 9.6 1.6 56.7 1.1 232.1
Livestock 0.0
Forest 202.7 252.9| 160.8| 298.3 94.9 100.6 393.4| 235.6| 305.0 442.2 574.8| 285.9| 454.6| 629.9| 162.8| 496.3| 5,090.6
Water 67.9 67.9
Wetlands 11.2 247.9 259.1
Bare Ground 7.7 26.9 34.6
Totals 944.2| 1,086.4| 505.2| 988.4| 393.1| 1,521.3| 2,223.1| 913.5| 498.2| 1,074.2| 3,386.8| 346.6| 930.8(1,323.3| 239.5|1,091.1(17,465.5
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Table 3-8: Annual Nitrogen Loads by Subwatershed

Annual Nitrogen Loads by Land Cover (lbs/yr) Edge of Stream Delivered
Pasture/
Subwatershed Total Imper-  Per- Orchards/ Total Total

Area vious vious Crop- Ag Live Water Wet- Bare Total Ibs/acre/ Total Ibs/acre/

(acres) Urban Urban land Buildings  stock Forest * lands Ground Ibs/yr yr Ibs/yr yr
Bull Branch 944 2,338 3,730 47.6 420.1 0.0 547 0.0 0.0 114.7 7,197 7.62 5,006 5.30
Cedar Branch 1,086 2,658 4,627 250.8 123.5 0.0 682 0.0 0.0 0.0 8,342 7.68 5,802 5.34
Cooper Branch 505 849 2,155 23.8 8.3 0.0 434 0.0 0.0 0.0 3,470 6.87 2,414 4.78
Dogwood Run 988 1,774 2,583 | 3,602.6 303.4 0.0 8056 0.0 0.0 0.0 8,968 9.07 6,237 6.31
Herbert Run 393 1,810 1,211 0.0 0.0 0.0 256 0.0 0.0 0.0 3,277 8.34 2,279 5.80
Herbert Run (E. Br) 1,621 6,770 6,840 0.0 0.0 0.0 271 0.0 15.8 0.0 13,896 9.13 9,665 6.35
Herbert Run (W. Br) 2,223 6,229 | 10,410 48.1 37.7 0.0 1,061 0.0 0.0 0.0 17,787 8.00 12,372 5.56
Miller Branch 913 3,481 3,143 6.1 2.1 0.0 636 0.0 0.0 0.0 7,267 7.96 5,055 5.53
Patapsco River-A1 498 467 1,215 13.0 4.5 0.0 823 0.0 0.0 0.0 2,522 5.06 1,754 3.52
Patapsco River-A4 1,074 2,028 3,438 55.2 19.3 0.0 1,193 0.0 0.0 402.6 7,136 6.64 4,963 4.62
Patapsco River-Ab 3,387 | 11,888 | 12,175 0.0 0.0 0.0 1,661 | 696.7 | 349.5 0.0 25,963 7.67 18,058 5.33
Patapsco River-C 347 226 264 14.6 49.6 0.0 771 0.0 0.0 0.0 1,326 3.83 922 2.66
Santee Branch 931 1,291 2,831 70.3 56.8 0.0 1,227 0.0 0.0 0.0 5,476 5.88 3,809 4.09
Sawmill Branch 1,323 2,054 4,141 27.8 9.7 0.0 1,699 0.0 0.0 0.0 7,932 5.99 5,617 4.17
Soapstone Branch 240 59 110 27.8 336.9 0.0 439 0.0 0.0 0.0 973 4.06 677 2.83
Thistle Run 1,091 1,282 3,856 18.7 6.6 0.0 1,339 0.0 0.0 0.0 6,501 5.96 4,522 4.14
Total 17,465 | 45,203 | 62,728 | 4,106.3 1,378.7 0.0 | 13,734 | 696.7 | 365.3 517.2 | 128,033 7.33 89,052 5.10

* Load from “Water” category is not included in edge of stream or delivered load totals.

3-11




Lower Patapsco River
Watershed Characterization

April 2012

Table 3-9: Annual Phosphorus Loads by Subwatershed

Annual Phosphorus Loads by Land Cover (Ibs/yr) Edge of Stream Delivered
Pasture/
Subwatershed Total Imper-  Per- Orchards/ Total

Area vious vious Crop- Ag Live Wet- Bare Total Ibs/acre/ Total Total

(acres) Urban Urban land Buildings  stock Forest Water* lands Ground Ibs/yr yr Ibs/yr Ibs/acre/yr
Bull Branch 944 196.3 91.4 2.9 42.8 | 0.00 7.7 0.0 0.0 12.4 353 0.374 96 0.10
Cedar Branch 1,086 223.2 113.4 15.3 12.6 | 0.00 9.6 0.0 0.0 0.0 374 0.344 102 0.09
Cooper Branch 505 71.3 52.8 1.6 0.8 | 0.00 6.1 0.0 0.0 0.0 133 0.262 36 0.07
Dogwood Run 988 148.9 63.3 214.3 30.9 | 0.00 11.3 0.0 0.0 0.0 469 0.474 127 0.13
Herbert Run 393 151.9 29.7 0.0 0.0 | 0.00 3.6 0.0 0.0 0.0 185 0.471 50 0.13
Herbert Run (E. Br) 1,621 568.4 167.7 0.0 0.0 | 0.00 3.8 0.0 0.2 0.0 740 0.486 201 0.13
Herbert Run (W. Br) 2,223 523.0 255.2 2.9 3.8 | 0.00 14.9 0.0 0.0 0.0 800 0.360 217 0.10
Miller Branch 913 292.3 77.0 0.4 0.2 | 0.00 8.9 0.0 0.0 0.0 379 0.415 103 0.11
Patapsco River-A1 498 39.2 29.8 0.8 0.5 | 0.00 11.5 0.0 0.0 0.0 82 0.164 22 0.04
Patapsco River-A4 1,074 170.3 84.3 3.4 2.0 | 0.00 16.7 0.0 0.0 43.4 320 0.298 87 0.08
Patapsco River-Ab 3,387 998.1 298.5 0.0 0.0 | 0.00 21.8 41.1 5.0 0.0 1,323 0.391 359 0.11
Patapsco River-C 347 19.0 6.5 0.9 5.0 | 0.00 10.8 0.0 0.0 0.0 42 0.122 11 0.03
Santee Branch 931 108.4 69.4 4.3 5.8 | 0.00 17.2 0.0 0.0 0.0 205 0.220 56 0.06
Sawmill Branch 1,323 172.4 101.5 1.7 1.0 0.00 23.8 0.0 0.0 0.0 300 0.227 82 0.06
Soapstone Branch 240 5.0 2.7 1.7 34.3 | 0.00 6.2 0.0 0.0 0.0 50 0.208 14 0.06
Thistle Run 1,091 107.6 94.5 1.1 0.7 ] 0.00 18.8 0.0 0.0 0.0 223 0.204 60 0.06
Total 17,465 | 3,795.3 | 1,637.7 251.2 140.3 | 0.00 192.7 41.1 5.2 55.8 5,978 0.342 1,623 0.09

* Load from “Water

" category is not included in edge of stream or delivered load totals.
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Table 3-10: Annual Sediment Loads by Subwatershed

Annual Sediment Loads by Land Cover (lbs/yr) Edge of Stream Delivered
Pasture/ Total
Subwatershed Total  Imper- Per- Orchards/ Ibs/

Area vious vious Crop- X | Bare Total acre/ Total Total

(acres) Urban Urban land Buildings Forest Ground Ibs/yr yr Ibs/yr Ibs/acre/yr
Bull Branch 944 231,168 79,053 3,786 25,283 0 21,562 27,951 388,804 412 183,868 1956
Cedar Branch 1,086 262,895 98,063 19,9356 7,431 0 26,897 0 415,222 382 196,362 181
Cooper Branch 505 83,992 45,671 1,889 501 0 17,100 0 149,153 295 70,536 140
Dogwood Run 988 175,392 54,755 | 278,436 18,261 0 31,730 0 558,674 565 264,154 267
Herbert Run 393 178,947 25,668 0 0 0 10,089 0 214,705 546 101,536 258
Herbert Run (E. Br) 1,621 669,436 144,964 0 0 0 10,699 0 825,099 542 390,196 256
Herbert Run (W. Br) 2,223 616,006 220,650 3,823 2,271 0 41,848 0 884,598 398 418,333 188
Miller Branch 913 344,244 66,606 481 128 0 25,059 0 436,517 478 206,432 226
Patapsco River-A1 498 46,146 25,747 1,032 274 0 32,440 0 105,639 212 49,958 100
Patapsco River-A4 1,074 200,534 72,867 4,388 1,163 0 47,031 98,107 424,090 3956 200,555 187
Patapsco River-Ab 3,387 | 1,175,571 258,057 0 0 0 61,138 0 | 1,494,767 441 706,887 209
Patapsco River-C 347 22,393 5,688 1,159 2,985 0 30,412 0 62,539 180 29,5675 85
Santee Branch 931 127,699 60,009 5,690 3,420 0 48,359 0 245,077 263 115,899 1256
Sawmill Branch 1,323 203,084 87,765 2,211 586 0 67,000 0 360,646 273 170,652 129
Soapstone Branch 240 5,860 2,332 2,210 20,274 0 17,319 0 47,996 200 22,697 95
Thistle Run 1,091 126,753 81,716 1,487 394 0 52,786 0 263,136 241 124,439 114
Total 17,465 | 4,470,121 | 1,329,514 | 326,426 82,971 0 | 541,471 | 126,058 | 6,876,560 394 | 3,251,978 186
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Dogwood Run are the subwatersheds that generate the highest amount of nutrients per
acre. Herbert Run mainstem, Herbert Run (West Br.), and Miller Branch also have high
nutrient loading rates (Ibs/acre/yr). Subwatershed pollutant loadings and rates will be used
to prioritize restoration efforts. The total planning level pollutant load estimate will be used
to determine necessary reductions to meet local TMDL and Chesapeake Bay TMDL
reductions.

3.4 WATER QUALITY MONITORING DATA

Baltimore County conducts chemical, biological, and illicit connection monitoring within the
Patapsco River watershed. Section 3.4.1 summarizes the chemical data available for
Patapsco River and Section 3.4.2 summarizes the biological monitoring program. Section
3.4.3 discusses the illicit connection program.

3.4.1 Chemical Data

Various chemical monitoring data are available for the Lower Patapsco River including two
programs administered by Baltimore County. Chemical water quality data available to date
in the watershed are summarized in the following sections.

3411 County Recreational Water Sampling Program

Baltimore County has almost 200 miles of tidal coastline as well as public and privately
owned and operated tidal and fresh water recreational bathing beaches. In addition, the
availability of these recreational water resources supports a significant number of related
activities such as commercial and recreational fishing, water skiing, camping, and boating.
Environmental Health Services (EHS) conducts recreational water sampling, provides water
sampling in support of sewer overflow investigations, and regulates bathing beaches and
public swimming pools for the health and safety of the public. Baltimore County regularly
conducts bacteriological sampling of many of these areas to provide water quality
information to the public and encourage safe use of these resources. The sampling
program uses the indicator organism, enterococcus, which is found in the intestines of all
warm-blooded animals. If enterococci are found in high concentrations in association with
a known or suspected source of sewage contamination, it indicates the probable presence
of pathogenic (disease causing) organisms in the water samples. Sampling for tidal waters
is generally performed April through November as weather permits. Additional sampling
may be conducted in response to unusual conditions suspected of adversely impacting
water quality.

There are currently 7 (stations 1-7) sampling locations in the freshwater and tidal portion
of Patapsco River as shown in Figure 3- 1. The most recent sampling data results for these
sampling locations (2008-2009) are summarized in Table 3-11. The USEPA/MDE
bacteriological standard for consideration of beach closure at tidal beaches is a geometric
mean of 35 MPN enterococci. MPN stands for most probable number. Measurements are
typically denoted as MPN/100 mL which stands for the most probable number of bacteria
colonies expected to be found in a 100-mL sample of water (DEPRM 2009; see also Code
of Maryland Regulations (COMAR) 26.08.02.03).

3-14



Lower Patapsco River

April 2012

Watershed Characterization

Beach and Beach Area Sample Locations O

Recreational Sample Locations @

Sampling Areas

Roads ——

Railroad —
Public Land

Figure 3-1: Baltimore County Recreational Water Sample Locations in Patapsco River

(Excerpt from DEPRM 2009)
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Table 3-11: Patapsco River Recreational Waters Sampling Results
(MPN Enterococci/100 ml)

Freshwater Stations Tidal Stations
Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7
11/30/2009 115 68 40 60 30 20 <10
11/16/2009 66 91 110 50 60 120 110
10/21/2009 199 162 90 80 80 80 50
10/5/2009 48 75 100 20 20 20 60
9/22/2009 140 96 290 290 160 120 140
9/8/2009 488 1986 700 380 360 500 340
8/25/2009 129 130 80
8/11/2009 >2420 >2420 >2010 >2010 >2010 2010 2010
7/28/2009 225 308 50 60 40 50 80
7/15/2009 65 126 50 20 20 <10 <10
6/30/2009 107 210 >2010 700 830 410 100
6/15/2009 299 387 40 10 20 10 10
6/1/2009 1553 1553 110 100 180 50 40
5/18/2009 93 249 160 290 250 150 140
5/4/2009 >2420 >2420 >2010 1450 1650 >2010 2010
4/22/2009 921 687 190 180 160 250 210
4/7/2009 84 74
4/9/2009 20 30 30 20 40
11/17/2008 72 152 160 340 620 830 950
11/5/2008 178 179 80 50 40 30 80
10/20/2008 133 104 50 30 60 20 10
10/6/2008 210 365 80 150 100 160 110
9/22/2008 57 82 180 110 50 90 20
9/9/2008 >2420 >2420 80 50 40 50 50
8/25/2008 137 205 >2010 >2010 1010 780 740
8/11/2008 69 121 80 240 30 40 50
7/28/2008 579 816 250 450 240 270 190
7/14/2008 >2420 >2420 >2010 1300 2010 >2010 2010
6/30/2008 517 866 1300 1180 430 140 190
6/16/2008 104 344 150 10 80 20 80
6/2/2008 128 178 <10 20 <10 10 10
5/19/2008 18 206 210 140 250 190 140
5/8/2008 126 59 <10 <10 <10 30 <10
4/23/2008 461 613 90 50 90 30 30
4/7/2008 81 93 20 60 30 40 40

Patapsco River sampling results are also available for 2002- 2007 in the archives maintained by Baltimore Co:
http://www.baltimorecountymd.gov/Agencies/health/environmentalhealth/watersampling/samplingresults/patap
scosouthfresharchive.html; and
http://www.baltimorecountymd.gov/Agencies/health/environmentalhealth/watersampling/samplingresults/patap
scosouthtidalarchive.html.
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3.41.2 County Baseflow Monitoring Program

Baltimore County’s baseflow monitoring program has evolved several times over the years
(EPS 2011). In 1999, sampling targeted the Lower Gunpowder, Little Gunpowder, Middle
River, and Baltimore Harbor watersheds, as these areas had Water Quality Management
plans under development at that time. In the fall of 2000, baseflow monitoring shifted to
the Back River, Jones Falls, and Gwynns Falls watersheds. The program was re-designed
in 2003, and through 2010, baseflows were monitored in the Patapsco/Back River Basin in
odd-numbered years and in the Gunpowder/Deer Creek Basin in even-numbered years. A
total of 41 sites were monitored in the Patapsco/Back River Basin, and three of those sites
were within the Lower Patapsco River watershed (Figure 3-2). These sites are:

1. PAO6 which is located on Cooper Branch, upstream of Frederick Road;

2. PAO9 which is located on Bull Branch, just upstream of Foxhall Farm Road; and

3. PA13 which is located on the western branch of Herbert Run, just upstream of the
confluence with the eastern branch of Herbert Run.

Baseflow monitoring results collected for these sites are summarized in Table 3-12 a, b,
and c.

Water quality parameters measured as part of the County’s baseflow monitoring program
include total suspended solids (TSS), nutrients, metals, and chloride. The importance of
each of these parameters is briefly described below.

e Suspended Solids: Excessive suspended solids in water bodies can adversely impact
aquatic life as it affects the light available for photosynthesis by plants and visual
capacity of aquatic life. Decreased light can lead to an increase in algae
communities and resulting decrease in abundance and diversity of invertebrate and
fish communities. Excessive sediment can also negatively affect habitat structure,
by filling in the niche spaces used by organisms for feeding and protection from
predators.

e Nutrients: As discussed previously, over-enrichment of water bodies by excessive
nutrient input can cause excessive algal growth and bacterial consumption of
dissolved oxygen when the algae decompose. This can lead to significant reductions
in water quality, as well as abundance and diversity of aquatic life communities.

o Metals: Metals are a concern because they dissolve in water and are easily
absorbed by aquatic organisms such as fish. Even low concentrations of metals in
water bodies can be toxic to aquatic life and human health. While metals may not
directly kill organisms, they may adversely affect an organism’s health and interfere
with growth and reproduction.
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Table 3-12a: Patapsco River Baseflow Monitoring Results at Site PA0O6 (mg/l)

NO2-

Date TKN TSS NO2 NO3 NO3 TP CD CU PB ZN CL
5/14/03 | 0.1 0.5 0.03 | 0.8 0.83 0.05 0.0005 | 0.006 0.001 0.0005 37
7/17/03 | 0.27 4 0.03 | 0.66 0.69 0.05 0.0005 | 0.013 0.001 0.008 33
11/4/03 | 0.1 0.5 0.03 | 0.72 0.75 0.05 0.0005 | 0.016 0.0005 0.007 32
12/3/03 | 0.36 0.5 0.03 1.21 1.24 0.04 0.0005 | 0.0005 | 0.0005 0.0005 35
6/21/05 | 0.1 0.5 0.03 | 0.85 0.88 0.06 0.0005 | 0.013 0.0005 0.0005 39
7/20/05 | 0.33 0.5 0.03 1.21 1.24 0.07 0.0005 | 0.01 0.001 0.001 46
10/5/05 0.165 2.25 | 0.03| 0.795 | 0.825 | 0.06 0.0005 | 0.0005 | 0.0005 0.005 63
4/23/07 | 0.23 8 0.03 | 0.256 0.28 0.01 0.0005 | 0.003 0.0005 0.001 44
6/18/07 | 0.42 0.5 0.03 | 0.58 0.61 0.04 0.0005 | 0.004 0.0005 0.011 58
8/13/07 | 0.1 0.5 0.03 | 0.76 0.79 0.09 0.0005 | 0.0005 | 0.0005 0.042 71
11/5/07 | 0.1 0.5 0.03| 0.3 0.33 0.06 0.0005 | 0.034 0.002 0.027 40
2/17/09 | 0.1 0.5 0.03 | 0.75 0.78 0.025 | 0.0005 | 0.0005 | 0.0005 0.0005 | 184

7/7/09 | 0.1 0.5 0.03 | 0.56 0.59 0.025 | 0.0005 | 0.001 0.0005 0.003 44

9/3/09 | 0.1 32 0.03 | 0.57 0.6 0.025 | 0.0005 | 0.0005 | 0.0005 0.0005 38

Min 0.1 0.5 0.03 | 0.25 0.28 0.1 0.0005 | 0.0005 | 0.00005 0.0005 32

Max 0.42 32 0.03 1.21 1.24 0.09 0.0005 0.034 0.002 0.042 184
Median 0.1 0.5 0.03| 0.735 | 0.765 | 0.05 0.0005 | 0.0035 | 0.0005 0.002 42

Table 3-12b: Patapsco River Baseflow Monitoring Results at Site PA09 (mg/I)
NO2-

Date TKN TSS \'[o )] NO3 NO3 TP CD CuU PB ZN CL
5/14/03 0.1 1 0.03 | 0.89 0.92 0.05 0.0005 | 0.001 0.0005 0.0005 66
7/21/03 0.1 0.5 | 0.03 | 0.955 0.955 | 0.05 0.0005 | 0.0105 0.00075 | 0.0115 68
11/4/03 0.1 0.5 |0.03| 0.84 0.87 0.05 0.0005 | 0.027 0.0005 0.02 56
12/3/03 0.26 0.5 |0.03 | 1.27 1.3 0.01 0.0005 | 0.012 0.0005 0.005 58
4/14/05 0.1 0.5 | 0.03| 0.86 0.89 0.01 0.0005 | 0.0075 0.0005 0.0005 69
6/21/05 0.1 0.5 | 0.03| 1.05 1.08 0.03 0.0005 | 0.0005 0.0005 0.0005 86
10/6/05 0.1 222 0.03 | 0.89 0.92 0.02 0.0005 | 0.0005 0.0005 0.0005 82
4/23/07 0.24 2 0.03| 0.4 0.43 0.01 0.0005 | 0.004 0.0005 0.002 66
6/18/07 0.35 0.5 | 0.03 | 0.56 0.59 0.01 0.0005 | 0.001 0.0005 0.0005 75
8/13/07 0.1 0.5 | 0.03 | 0.56 0.59 0.03 0.0005 | 0.0005 0.0005 0.008 71
11/5/07 0.1 1.25 | 0.03 | 0.525 0.555 | 0.045 | 0.0005 | 0.05 0.0025 0.01565 91
2/17/07 0.1 0.5 |0.03 ] 1 1.03 0.025 | 0.0005 | 0.0005 0.0005 0.0005 237

7/7/09 0.1 0.5 | 0.03| 0.78 0.81 0.025 | 0.0005 | 0.00125 0.0005 0.00375 | 81

9/3/09 0.1 0.5 |0.03| 0.77 0.8 0.025 | 0.0005 | 0.0005 0.0005 0.0005 111

Min 0.1 0.5 [0.03| 0.4 0.43 0.01 0.0005 | 0.0005 0.0005 0.0005 56

Max 0.35 | 222 0.03 | 1.27 1.3 0.05 0.0005 | 0.05 0.0025 0.02 237
Median 0.1 0.5 | 0.03| 0.85 0.88 0.025 | 0.0005 | 0.001125 | 0.0005 0.00125 | 73
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Table 3-12c: Patapsco River Baseflow Monitoring Results at Site PA13 (mg/l)

NO2 NO3
4/23/07 | 0.33 |12 0.03 | 0.89 | 0.91 | 0.01 0.0005 | 0.004 | 0.0005 | 0.008
6/18/07 | 0.745 | 0.5 | 0.03 | 0.67 | 0.7 0.01 0.0005 | 0.0035 | 0.0005 | 0.00225
8/13/07 | 0.1 0.6 [|0.03|0.49 | 0.52 | 0.04 | 0.0005 | 0.0005 | 0.0005 | 0.0175
11/5/07 | 0.1 0.6 | 0.03|0.67 | 0.7 0.05 | 0.0005 | 0.059 0.003 0.011 160
2/17/09 | 0.266 | 0.5 | 0.03 | 0.9 0.93 | 0.025 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 330
7/7/09 | 0.24 0.5 1|0.03|1.14 | 1.17 | 0.025 | 0.0005 | 0.004 | 0.001 0.015 145
9/3/09 | 0.256 | 36 0.03 | 1.38 | 1.41 | 0.025 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 135
Min 0.1 0.5 | 0.03|0.49 | 0.52 | 0.01 0.0005 | 0.0005 | 0.0005 | 0.0005 | 13b
Max 0.745 | 36 0.03 | 1.38 | 1.41 | 0.056 | 0.0005 | 0.059 0.003 0.0175 | 330
Median | 0.25 0.5 | 0.03|0.89 | 0.91 | 0.025 | 0.0005 | 0.0035 | 0.0005 | 0.008 152

e Chloride: Chlorides come from various sources such as agricultural runoff, waste
water, and road salting. High levels of chlorides can be toxic to aquatic
communities including fish.

Since the Patapsco River is defined as a fresh water body and designated for water
contact recreation, fishing, and protection of aquatic life and wildlife per COMAR, it is
subject to toxic substance criteria established for ambient surface waters, pertaining to

aquatic life in fresh water. USEPA National Recommended Water Quality Criteria (USEPA

2009) and reporting limits for measured water quality parameters in Patapsco River are
summarized in Table 3-13 below.

Table 3-13: Numeric Water Quality Criteria and Report Limits (mg/l)

Parameter

CMC (acute)

CCC (chronic)

Reporting Limit

Suspended Solids N/A N/A 1

Total Phosphorus N/A N/A 0.02
Total Nitrogen N/A N/A 0.2
Cadmium 0.002 0.0025 0.0001
Copper 0.013 0.009 0.001
Lead 0.065 0.0025 0.001
Zinc 0.12 0.12 0.001
Chloride 860 230 -

CMC: Criteria Maximum Concentration is an estimate of the highest concentration to which an aquatic

community can be exposed briefly without resulting in an unacceptable effect.

CCC: Criterion Continuous Concentration is an estimate of the highest concentration to which an aquatic
community can be exposed indefinitely without resulting in an unacceptable effect.

Table 3-12 shows that measured concentrations of cadmium, lead, and zinc are well below
water quality criteria recommended by USEPA (Table 3-13). Copper concentrations
exceeded the acute threshold of 0.013 mg/l once each at PA0O9 and PA13, and four times

at PAO6. Chloride concentrations were well below the acute criterion. Water criteria for
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suspended solids and nutrients are currently not available. However, the data shows that
a spike in TSS was recorded at PAO9 in October 2005.

Additional synoptic water quality sampling was performed at 20 locations within the Lower
Patapsco watershed, in March 2011, in support of the SWAP (Figure 3-3, Table 3-14).

E. coli concentrations were below the threshold (235 MPN/100 mL) for Use | Waters
supporting Frequent Full-Body Contact Recreation (COMAR 26.08.02.03-3). However, site
A-13 had bacteria concentrations dangerously close to the limit (222 MPN/100 mL). All
sites were below the EPA recommended acute criterion for chloride (Table 3-13), though
site A-17 exceeded the chronic criterion. Numeric criteria for nutrients have not yet been
established by the state of Maryland.

3.4.1.3 Patapsco/Back River Tributary Strategy Data

To help achieve Maryland’s portion of the reductions in nitrogen, phosphorus and sediment
to the Chesapeake Bay, a Tributary Strategy Team was created for each of the 10 basins
that make up the Chesapeake Bay, including the Patapsco/Back River Basin. Each Team
consists of local citizens, farmers, business leaders, and state and local government
officials appointed by the Governor. The Teams help implement pollution prevention
measures and to support local water quality programs including water quality monitoring.
To assist the Tributary Team, Maryland DNR documented Patapsco/Back River basin
characteristics including available water quality monitoring results in their report, Maryland
Tributary Strategy Patapsco/Back Rivers Basin Summary Report for 1985-2005 Data (DNR
2007).

Water quality parameters including nitrogen, phosphorus, chlorophyll-a (algal abundance),
total suspended solids, water clarity and dissolved oxygen are measured at two long-term
tidal monitoring stations in the Patapsco/Back River Basin, one of which is located in the
Patapsco River watershed (though this station is on the mainstem of the river and outside
of the Lower Patapsco SWAP) (Figure 3-4). Results are assigned a current status of good,
fair or poor relative to baseline data or scientifically based benchmarks (e.g., applicable
state thresholds) depending on the parameter. For example, concentrations of dissolved
oxygen (DO) are compared to ecologically meaningful thresholds available: good (DO > 5
mg/L); fair (DO = 2-5 mg/L); and poor (DO < 2 mg/L). Since scientific benchmarks are not
available for the remaining parameters, a Chesapeake Bay-wide scale was developed for
each parameter based on salinity zone. All data available for the Chesapeake Bay between
1985 and 1990 were used to establish a baseline for rating water quality at each station.
Three cutoff points were derived to define good, fair, and poor ratings from a cumulative
logistic function for the monthly medians of the baseline data. Monthly medians from the
most recent data set (2003-2005) at a given station are compared to these cutoff points
to establish water quality status ratings. Water quality ratings are indicators relative to
similar stations in the Chesapeake Bay during the baseline time period (1985-1990);
therefore, a good rating does not necessarily reflect levels needed to sustain healthy living
resource populations. Refer to the following link for more details regarding water quality
analysis methods: http://www.dnr.state.md.us/Bay/tribstrat/status_trends_methods.html.
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Table 3-14: Synoptic Baseflow Monitoring Water Quality Results
for Lower Patapsco River Watershed (mg/l), March 2011

Site ID E. Coli MPN Nitrate TKN TN CL

A-1 8.5 1.04 0.1]1.14 38
A-2 45.7 2.15 0.1]2.25 48
A-3 30.5 2.62 0.1]2.72 40
A-4 72.3 2.28 0.1]2.38 40
A-5 45.7 1.69 | 0.28 | 1.97 26
A-6 4.1 2.81 0.1 ]2.91 64
A-7 72.8 2.34 0.1]2.44 22
A-8 37.9 1.42 0.1 ]1.62 42
A-9 69.1 1.11 0.1 1.21 97
A-10 14.5 1.72 0.1]1.82 10
A-11 13.5 0.56 0.1 0.66 16
A-12 7.3 0.93 0.1]1.03| 115
A-13 222.4 1.31 0.1 [1.41 54
A-14 25.6 2.75 0.1]2.85 68
A-15 22.6 0.9 0.1 1 12
A-16 4.1 0.03 0.1/0.13 6
A-17 88.6 1.68 0.1 1.78| 322
A-18 88.9 2.59 0.1]2.69 45
A-19 108.1 1.83 0.1]1.93 59
A-20 16.1 1.75 0.1]1.85 49

Figures 3-5 to 3-7 show the water quality monitoring results reported by Maryland DNR for
Patapsco River (Station WT5.1, labeled as Station 2 in Figure 3-4) during the period 1985-
2005. Note that the black lines in Figures 3-4 to 3-6 denote concentrations for each
sampling date and annual medians of these values are shown as red bars. Total nitrogen
concentrations ranged from as high as 6 mg/l in 1989 to as low as 0.8 mg/l in 1992. Total
phosphorus concentrations ranged from approximately 0.01 mg/l to 0.3 mg/l with a
general decreasing trend in more recent years, and fewer high spikes. Chlorophyll
concentrations were as high as150 ug/l in 1995, and continued to spike periodically
through the years. On more than 20 occasions, chlorophyll a levels exceeded 50 pg/l, the
concentration associated with excessive eutrophication (nutrient enrichment). Total
suspended solids concentrations are generally less than 40 mg/l at this location. Since
1998, TSS has generally remained between 10-20 mg/l. Water clarity is measured in
terms of Secchi depth or the depth of water transparency. Water clarity is generally
consistent from 1985 to 2005, where the Secchi depth varies from 0.5-1.5 meters,
seasonally. Low dissolved oxygen is a chronic problem in the Baltimore Harbor portion of
the Patapsco River, with values rarely reaching above 5 mg/l, the concentration known to
be necessary for many aquatic organisms. For more information, please refer to the
Maryland Tributary Strategy Patapsco/Back Rivers Basin Summary Report for 1985-2005
Data (DNR 2007).
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3.4.2 Biological Data

Baltimore County conducts biological monitoring of benthic macroinvertebrates on an
annual basis using the Maryland Biological Stream Survey (MBSS) protocols (Kazyak 2001,
Stranko 2010). The MBSS is a random design stream sampling program that was initiated
by the Maryland DNR in 1993. It is intended to provide unbiased, statewide estimates of
the biological resources in streams and rivers.

Benthic macroinvertebrates are organisms without a backbone that live on the bottom of
streams and can be seen with the naked eye. They are an important part of stream
ecosystems as they are a source of food for other aquatic life, including fish. The
presence, numbers, and types of benthic macroinvertebrates also convey information about
a water body’s quality. Results of the MBSS protocol include a benthic Index of Biological
Integrity (BIBI) score based on the benthic community at a sampling site. Qualitative
ratings of stream biological integrity are based on IBI scores and range from good (4.0 -
5.0), denoting minimally impacted conditions, to very poor (1.0 — 1.9), indicating severe
degradation.

Sites for the Baltimore County biological sampling program are randomly selected, focusing
on the Patapsco/Back River Basin in odd years and the Gunpowder/Deer Creek Basin in
even years. Between 1995 and 2009, 38 sites were randomly sampled in the Lower
Patapsco River watershed by Baltimore County. Figure 3-8 shows the distribution of sites,
as well as their BIBI narrative ratings. Of the 38 sites, only three sites achieved a rating of
Fair, with the remaining 35 sites being roughly divided between the Poor and Very Poor
categories. In addition to data collected by the County, Maryland DNR sampled seven
random sites in the watershed through the MBSS program (Figure 3-9). The DNR data
were in agreement with the County data, and no sites were rated above the Poor category,
using the BIBI.

3.4.3 lllicit Discharge and Elimination Data

Baltimore County tracks illicit discharges through a program of routine outfall screening.
The program consists of three parts:

1. A quantitative analysis of the effluent that includes measuring the effluent flow
rate, temperature and pH, and field testing for parts per million (ppm) of chlorine,
phenols, and copper using a specially configured LaMotte NPDES test kit;

2. A qualitative assessment of the effluent, outfall structure, and receiving channel,
noting conditions such as water color, odor, vegetative condition, sedimentation,
erosion, damage, etc.; and

3. A visual inspection of each outfall that identifies any structural damage.

The County has an outfall prioritization system based on data from the outfall screening.
There are approximately 259 outfalls in Lower Patapsco River watershed. About 75
percent (188) of these are minor outfalls (less than 3 feet in diameter) which are not
prioritized. There are 71 remaining major outfalls (greater than 3 feet in diameter), 66 of
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which have a prioritization rating (Figure 3-10, Table 3-15). The prioritization system
allows for a more streamlined approach in selecting outfalls to screen and provides a more
efficient use of manpower. The list of outfalls to be screened is generated by a Microsoft
Access query based on the prioritization screen.

Under that outfall prioritization system, outfalls that have not been screened at least twice
are not prioritized. Prioritized outfalls, those screened two or more times, are assigned one
of the following priority ratings:

o Priority O (Not Prioritized): Outfalls with insufficient data to determine a priority
rating. This may be due to inaccessibility or if there has been only a single
screening.

o Priority 1 (Critical): Outfalls with major problems that require immediate correction
and/or close monitoring, or outfalls with recurring problems. These outfalls are
sampled four times each year.

e Priority 2 (High): Outfalls with moderate to minor problems that have the potential
to become severe. These outfalls are sampled once a year.

e Priority 3 (Low): Outfalls with minor or no problems that do not require close
monitoring. These outfalls are sampled on a 10-year cycle.

A second screening is conducted if nearly a decade has passed since the previous
screening.

If no pollution problems were indicated, then the outfall is considered a low priority. This
allows more focus on outfalls with greater potential of an illicit connection. A second
screening is also performed at an outfall when prior screening indicates that one or more of
the water quality criteria were exceeded. The second screening helps determine whether
the pollutant is a persistent constituent of the effluent or simply an anomaly. No remedial
action is taken if the second screening indicates that the pollutant is within acceptable
levels; however, the outfall is considered to have a potential illicit connection and is
automatically queued for re-screening within one year. If the problem is severe enough to
warrant immediate correction, an investigation begins immediately. Some sites are
determined to have problems severe enough to warrant immediate investigation and/or
corrective action only after one screening.

3.5 SEWER OVERFLOW IMPACTS

At present, sanitary sewer overflows (SSOs) and combined sewer overflows (CSOs) are
inevitable byproducts of our expanding population and aging sewer systems. Sewer
overflows can be caused by various factors such as severe weather, insufficient
maintenance, pumping station equipment malfunction, electrical outage, sewer line breaks,
improper disposal of fats and grease, and vandalism. Raw sewage can enter nearby
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streams when a sanitary sewer system is overwhelmed by volume or if the infrastructure
fails. USEPA reports that there are at least 40,000 of these incidents per year nationwide.
Environmental and human health consequences of these overflows can be serious. E. coli
bacteria and other pathogens are typically present in raw sewage and can pose health risks
to individuals who come into contact with contaminated water. Sewer overflows can also
contain high levels of nutrients (nitrogen and phosphorus), which are toxic to aquatic life
and feed organisms that deplete oxygen in waterways. High levels of sediment are also
present in sewer overflows and may clog streams and block sunlight from reaching
essential aquatic plants.

In September 2005, USEPA and MDE issued a consent decree to Baltimore County with
deadlines to reduce and eliminate sanitary sewer overflows. Implementation of work
(capital, equipment, operations improvements) in compliance with the consent decree will
result in a reduction of nutrients and bacteria entering streams in the Patapsco River
watershed. However, this may not address all impacts associated with the sanitary sewer
system, as the consent decree is targeted at overflows. For example, the sanitary sewer
system may leak without resulting in an overflow. Depending on the locations of the leaks,
which are typically at joints, there may still be adverse impacts to the stream system from
the sanitary sewer system.

The number of SSO events documented and approximate volume discharged between
2000 and 2010 is summarized in Table 3-16 based on Baltimore County’s SSO GIS layer.
Table 3-17 summarizes the estimated volume and pollutant loads associated during this
11-year period by subwatershed.

Sewage overflows continue to be a problem in the watershed. On August 28, 2011,
associated with Hurricane Irene, a 54-inch pipe ruptured near the Patapsco Sewage
Pumping Station in Baltimore Highlands, causing 16.5 million gallons per day to flow into
the Patapsco River.
Table 3-16: Sanitary Sewer Overflow Volumes in Lower
Patapsco River Watershed, 2000-2010

Year # of SSO Events  Volume (gallons
2000 5 28,850
2001 7 9,125
2002 15 40,626
2003 16 38,505
2004 19 1,322,130
2005 19 801,375
2006 6 54,298
2007 10 8,975
2008 12 8,927,323
2009 3 980
2010 8 2,850
Total 120 11,235,037
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Table 3-17: Sanitary Sewer Overflow Volumes and Pollutant Loads by Subwatershed,

2000-2010
# of SSO Volume TP TN FC

Subwatershed Events (gallons) (Ibs) (Ibs) (MPN)
Bull Branch 4 2,150 0.2 0.5 5.2x10"
Cedar Branch 11 21,450 1.8 5.4 5.1x10"
Cooper Branch 1 2,000 0.2 0.5 | 4.8x10"
Dogwood Run 1 100 0.0 0.0 | 2.4x10"
Herbert Run 2 22,100 1.8 5.5 5.3x10"
Herbert Run (E. Br) 8 12,015 1.0 3.0 | 2.9x10"
Herbert Run (W. Br) 41 1,055,201 87.6 263.8 | 2.5x10"
Miller Branch 11 457,666 38.0 114.4 1.1x10™
Patapsco River-A1 0 0 0.0 0.0 0
Patapsco River-A4 8 12,075 1.0 3.0 | 2.9x10"
Patapsco River-Ab 16 9,620,885 798.5 2405.2 | 2.3x10"
Patapsco River-C 0 0 0.0 0.0 0
Santee Branch 5 8,670 0.7 2.2 | 2.1x10"
Sawmill Branch 7 10,150 0.8 2.5 2.4x10"
Soapstone Branch 0 0 0.0 0.0 0
Thistle Run 5 10,575 0.9 2.6 2.5x10"
Total 120 11,235,037 932.5 2808.7 2.7x10"

Pollutant load estimates were calculated based on the following assumptions:

e Total Phosphorus (TP): A conversion factor of 8.3 x 10-5 was used to convert
gallons of overflow to pounds of pollutant. This is based on a 10 mg/L TP
concentration for raw sewage and a multiplier of 8.3 x 10-6 IbeL/mgegal.

o Total Nitrogen (TN): A conversion factor of 2.5 x 10-4 was used to convert gallons
of overflow to pounds of pollutant. This is based on a 30 mg/L TN concentration for
raw sewage and a multiplier of 8.3 x 10-6 IbeL/mgegal.

e Fecal Coliform (FC): A conversion factor of 2.4 x 108 was used to convert gallons
of overflow to MPN fecal coliform. This is based on a multiplier of 6.4 x 106
MPN/100 mL.

Figure 3-11 shows the location of SSOs in the Lower Patapsco River watershed. Patapsco
River-A1, Patapsco River-C, and Soapstone Branch are the only subwatersheds without
reports of sanitary sewer overflows between 2000 and 2010. Herbert Run (W. Br) had the
highest number of documented SSO events. The greatest volume of overflow was
observed in Patapsco River-A5. All of these areas have the potential for follow-up
inspection and addressing SSO problems.
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3.6 STREAM ASSESSMENTS AND STREAM RESTORATION RECOMMENDATIONS

The purpose of this section is to integrate the results of two previous stream
investigations. First was the Patapsco River Watershed Water Quality Management Plan
(WQMP), completed by Tetra Tech in 2000 (Tetra Tech 2000). Second was a series of
stream walks conducted by the Friends of Patapsco Valley and Heritage Greenway Inc.
(FPVHG) between 2006 and 2010. The methods and level of detail differed considerably
between the two investigations. Table 3-18 and Figure 3-12 provide an overview of the
geographic focus by the two investigations. It can be seen from both the table and map
that there is significant overlap in the two investigations’ sets of recommendations. Since
the WQMP provides a much more extensive data set, it will be used as a baseline and
comments from the FPVHG project will be referenced where appropriate to fill in additional
information. All these sites will have to be reinvestigated and surveyed at much greater
level of detail before any restoration projects can be planned, funded, or designed and
permitted.

3.6.1 Data Sources and Overview of Recommendations

The 2000 Patapsco River Watershed Water Quality Management Plan (Tetra Tech 2000)
was prepared as part of federally mandated National Pollutant Discharge Elimination
System (NPDES) Stormwater Permit program and the Maryland Tributary Strategies for
Nutrient Reduction. Under this watershed planning approach, Baltimore County was
addressing water quality problems through (1) regulations to protect streams and
environmentally sensitive areas (e.g., Chesapeake Bay Critical Area restrictions); (2) capital
improvement projects for conversion and retrofit of storm water management best
management practice (BMP) facilities, shoreline erosion control, stream restoration, and
reforestation; and (3) ongoing operation and maintenance programs such as storm drain
inlet cleaning, illicit connection screening, and community outreach efforts (Outen 1996).

FPVHG conducted stream reconnaissance surveys in 12 stream segments in the Patapsco
watershed in Baltimore County from 2006-2010. The purpose of these informal surveys
was to identify environmental problems such as severe erosion, water quality issues and
areas of trash accumulation. This information was reported to the County for use in
locating potential restoration opportunities and was used by the FPVHG to prioritize stream
cleanups and stream watch programs in these areas. Reports of these recons included
problem descriptions and photographs of any problems identified. The FPVHG summarized
the most significant areas in each of these segments in terms of problem areas and
potential restoration opportunities for use in the SWAP.

Information from the 2000 WQMP was reorganized by the new subwatershed boundaries
delineated by EPS for the 2011 SWAP project. Many of the unnamed tributaries that drain
directly into the Patapsco mainstem were previously grouped together under the heading of
Patapsco 149. The new 2011 subwatersheds for this area were named and numbered as
follows: Patapsco C (200), Patapsco A1 (400), Thistle Run (700), Sawmill Branch (1600),
Santee Branch (800), Patapsco A4 (1200), and Patapsco A5 (1500). All of the 2000
WQMP data was organized and analyzed on the basis of these new subwatershed areas.
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Table 3-18: Lower Patapsco (SWAP Area A) Stream Assessment Overview by Subwatershed

EPS Capital
Proposed stream Improvement Projects Subwatersheds
2011 2011 restoration (CIP) with no stream
Subwatershed Subwater- (Tetra Tech FPVHG stream = Stream restoration restoration
name shed code 2000) length (ft) survey length (ft) = SWM retrofit recommendations
1 | Dogwood Run 100 6,252
2 | Patapsco River-C 200 X
3 | Cedar Branch 300 13,475 10,895
4 | Patapsco River-A1 400 1,000 ®
5 | Miller Branch 500 10,150
6 | Cooper Branch 600 5,052 8,808
7 | Thistle Run 700 3,463 5,149
8 | Santee Branch 800 12,296
9 | Bull Branch 900 8,255 4,002 R
10 | Soapstone Branch 1000 X
11 | Herbert Run (W. 1100 7,766° 8,349 S
Br)
12 | Patapsco River-A4 1200 5,103
13 | Herbert Run 1300 2,972
14 | Herbert Run (E. Br) 1400 983 3-S
15 | Patapsco River-Ab 1500 16,292° 2-S
16 | Sawmill Branch 1600 4,866"° 28,5672
70,524 91,193 6-S, 1-R
Totals 9 subwatersheds | 10 subwatersheds 7 projects 2 subwatersheds

a = Total stream length is 2,920 feet. Tetra Tech (2000) report text recommends 1,000 restoration reach but no maps of project boundaries are
indicated in the report.
b = Two sites in one subwatershed
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Figure 3-12: Locations of Stream Restoration Sites Recommended by the Patapsco Water Quality Management Plan (Tetra
Tech 2000), Stream Surveys by Friends of Patapsco Valley and Heritage Greenway, and Baltimore County EPS
CIP Projects.
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Because these new boundaries were used, it should be possible to retrieve and re-evaluate
some of the detailed Tetra Tech (2000) watershed data should the need arise, although the
geographical referencing of data from the 2000 report is incomplete, so some data may be
difficult to locate. Also, smaller divisions of the subwatersheds are known as “subareas”
for this report (e.g., subarea, but were called “subsheds” or “subcatchments” in the 2000
WQMP and older GIS layers.

In addition, stream reaches recommended for restoration by the 2000 WQMP were
delineated in GIS on the most recent EPS stream layer. Also, the stream reaches surveyed
by the FPVHG were delineated, which included general areas where FPVHG recommended
restoration. The recent EPS stream layer is generally more detailed than the original USGS
stream file (used by Tetra Tech 2000) so the 2011 stream lengths are in many cases
longer than the corresponding stream lengths reported in the 2000 WQMP. The details of
all the GIS attributes are documented in a separate metadata file.

In May 2011, EPS provided a GIS data layer with points representing the locations of nine
Capital Improvement Projects (CIP) in the Lower Patapsco watershed (Table 3-18). Seven
of those points do not overlap any of the 2000 WQMP stream project recommendations.
Two of the points are located in the Patapsco River A-4 subwatershed and they coincide
with the upstream and downstream ends of the lower recommended stream restoration
projects. No other data was provided for those two points.

3.6.2 2000 Approach for Selecting Stream Restoration Projects

The 2000 Water Quality Management Plan (Tetra Tech 2000) provides much of the source
material for identifying potential stream restoration areas for the Lower Patapsco SWAP.
That plan identified the existing and future problem areas within Baltimore County’s
Patapsco River watershed that existed during that time period. The overall approach used
in the 2000 plan for defining and prioritizing management goals was adapted from the
Rapid Watershed Planning Handbook (CWP 1998). This method involves the use of
subwatershed management categories that provide guidance for setting realistic goals for
protecting the existing resources. The selected categories included the following, as
described in Section 5 of the 2000 Plan:

e Subwatershed Category 1 — Sensitive Stream

Subwatershed has less than 10% impervious cover, and stream is rated as
high quality according to fish, macroinvertebrates, or habitat indicators. It
may be warm, cool, or cold water system. Given the low density, the
watershed is generally not served by public sanitary sewer system.

e Subwatershed Category 2 — Impacted Stream

Subwatershed has 10 to 25% impervious cover, and monitoring indicates a
decline in physical, biological, or water quality indicators. Subwatershed may
be at “best attainable” condition given previous disturbances.
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e Subwatershed Category 3 — Nonsupporting stream

Subwatershed has more than 25 to 30% impervious cover. The stream does
not support a full range of designated uses and is characterized by unstable
channels, poor to fair biological community, and frequent failure to meet
water contact recreation standards. The subwatershed is usually served by
public sewer systems.

The use of this approach in the 2000 WQMP provided both the flexibility and level of detail
(i.e., subwatershed level) required to integrate community action plans, countywide
watershed management goals and objectives, and the biological, chemical, and physical
characteristics of the watersheds and their riverine corridors. Additional management
recommendations in 2000 included procedures for developing detailed management actions
and weighing associated cost alternatives. The 2000 report also collected large amounts
of geomorphic field data that could have been used at a later date if more funding for
restoration projects became available. However georeferences for much of the 2000 report
survey data have not been located as of yet.

A major factor in the development of the stream restoration recommendations by Tetra
Tech (2000) was the use of a detailed fluvial geomorphic assessment based on the Rosgen
classification methodology (Rosgen 1996). The assessment was designed to provide
information supporting subsequent tasks for the overall watershed analysis. The
assessment was used in determining existing and future watershed problems and
management measures and to provide a framework for future stream restoration efforts.
The detailed assessment was conducted in a sequential series of steps, in accordance with
the methodology recommended by Rosgen and included the following subtasks: (1) Level |
Assessment; (2) Calibration of Bankfull Discharge, (3) Representative Reaches Analysis, (4)
Extrapolated Reaches Analysis, and (5) Remotely Sensed Reaches Analysis. Some data on
Bank Erosion Hazard Index (BEHI) and Near Bank Shear Stress were evaluated, as well as
bankfull discharge ratio (Qsrexisting/Qerregional).

The recommended CIP projects in the 2000 plan were predominantly stream restoration
alternatives. It was believed that compliance of future development with the 2000
Maryland Stormwater Design Manual would mitigate future impacts so that moderate to
severe streambank erosion would not be a predominant problem from future development
growth. The management strategy presented in the final chapter of the 2000 WQMP
provided a set number of mitigation projects for the entire Patapsco River watershed. In
this approach, proposed projects were placed in those subwatersheds that could best be
restored and/or preserved at a high level, such as those within a sensitive subwatershed
category (see Table 3-19).

The 2000 WQMP report indicated that the goal of improving subwatershed category
ratings could be achieved in most stream reaches by restoring and stabilizing the
streambanks. Stable streambanks reduce sediment loads and restore physical habitat to
promote the enhancement, or return, of desirable aquatic species. Stormwater
management facilities provide hydrologic and pollutant load improvements to the streams.
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Stormwater management ponds are typically recommended in association with stream
restoration when they involve feasible retrofits to existing facilities or improve conditions
for the recommended stream restoration projects. Local pollution prevention techniques,
site planning, and riparian buffers should be implemented to reduce pollutant loads in all
problem areas. Additional ponds can be constructed when the county determines that
reduced pollutant loads would improve stream habitat conditions for desired aquatic
species and stream use.

3.6.3 2000 Approach for Implementing the Recommended Water Quality Management
Plan

The approach used in the development of the 2000 Water Quality Management Plan is
described in detail in Sections 5 and 8 of the Plan. In this report, we present the 13 top-
ranked restoration sites proposed in 2000. Additional alternative sites can be selected
from the screening table provided in Section 8 of the Plan. In general, when point scores of
potential projects were close, the selection of projects was in the order provided below.

e Stream restoration/stabilization

e Regional detention pond BMPs

e Detention pond conversion BMPs

e Commercial/industrial BMP retrofits

When more than one project was selected for a subwatershed, the 2000 Plan
recommended that the projects be scheduled for implementation as follows;

e Upstream projects before downstream projects
e Water quality controls before stream restoration

3.6.4 Stream Restoration Alternatives from the 2000 WQMP

Based on the 2000 WQMP analysis, Table 3-19 presents a listing of most effective stream
restoration projects that fall within the Lower Patapsco watershed (Area A). In this table
most of data have been transformed into a quantitative rating system for comparison
purposes. The only direct field scores are debris blockages, fish barriers, and failing pipe
out falls. The original data and the rating system are explained in detail in Section 5 of the
2000 WQMP. Excerpts from Section 5 that explain the quantitative rating system are
included in Appendix F.

It is important to point out that the three metrics that were given the greatest weight in
Table 3-19 are all based on the percent impervious value. The combined scores of
Qerexisting/Qerregional, Subwatershed designation, and Subshed designation (smaller areas
within the subwatershed) can account for 48 of the total 80 ranking points available for
any project in Table 3-19.
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Table 3-19: Recommended Stream Restoration Projects for Lower Patapsco Watershed, by Subwatershed
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; = E g » m [« ﬁ - & (=] QO E Q [ ()
2 > S £ ~ - (= 2 [} c [ © 2 2 o
= ® Z ® 5§ © e & ® & 5 - a E = o
%) — - o ©
2 '5 x =] = 9.’ S ; © c o (/] m e} »
- & ) o = o & 2 © £ o o = c =
S £ e &5 § = 2 8 § 8 5 & § § % 5
« N a 0 2 2 o & T O = Qa & © a
Maximum possible scores, by factor 12 8 8 12 24 4 4 4 NA NA NA NA 80¢
Dogwood Branch 100 169-01,02 DO1 |12 | 4 0 0 24 | 4 2 3 6,252 0 0 1 57 | Sensitive
Cedar Branch 300 | 162-02,03,05,06,07 | CE1 | 12| 4 | O | O |16 | 4 | 3 | 4 | 13,475 | 1 0 2 | 50 | Impacted
Patapsco River A1 400 | 149-15 PA1 9 3 2 12124 | 4 4 2 0 0 0 67 | Sensitive
Cooper Branch 600 | 163-01,02,03 COt| 0| 2 | 8|0 |24 4|3 |3 |5052| 0] 0| O | 51| Sensitive
Thistle Run 700 | 149-19,20,21 PAB| O | 3|2 |8 |16] 0| 2| 2] 3463 | 0| 0 | O | 40 | Impacted
Bull Branch 900 | 171-01,02 BU1 12| 4 | 4 | 8 |16 4 | 3|4 |825 | 3|0 1 | 60 | Impacted
Herbert Rn W Br. upper 1100 | 173-06 HE1 | 6 | 2 | 2 | 8 |16 | 4 | 1 1 2826 | O 0 1 54 | Impacted
Herbert Rn W Br. lower 1100 | 173-08 HE2 | 0 | 4 | 2 |12 |16 | 4 | 1 3 14940 | O | O | O | 61 | Impacted
Patapsco River A4 1200 | 149-36 PA6 | 6 | 3 | 2|8 (16| 4|2 |4 5103 | 0] 0] 0| 49 |Impacted
Patapsco River A5 West trib | 1500 | 149-41 PA7 1121 2 | 2 | 0|0 |4 |0] 2] 2557 |1 0 | O | 30 | Nonsupporting
Patapsco River A5 East Trib | 1500 | 149-48,49,51 PA9 | 9 | 3|2 |8 |04 |2 ]1]1373| 0| 0| O | 42 | Nonsupporting
Upper Sawmill 1600 | 149-25 PA4 | 6 | 2 | 2 | 8 |16] 0| 2| 3] 2816 | 1 0 | O | 47 | Impacted
Sawmill trib 1600 | 149-26 PA5 | 3 4 0 8 16 | 4 0 2 2,050 0 0 0 44 | Impacted

Shaded boxes indicate the 2000 data were incomplete for the scoring of this site factor. The average values of all sites scored with available data were used
by Tetra Tech (2000) as a substitute for missing data.

a - Source: WQMP (Tetra Tech 2000), Table 9.5 Ranking of alternative stream restoration projects - page 9-7

b — Source: Baltimore County EPS GIS stream layer, 2011

c - Source- WQMP (Tetra Tech 2000), Table 9.7, page 9-15

d - Maximum score of 80 points + debris, blockages, and outfalls
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3.6.5 Summaries of Stream Restoration Recommendations by Subwatershed

As previously mentioned, impervious land use cover was the primary determinant for
evaluation and prioritization of recommendations in the 2000 WQMP report (Tetra Tech
2000). Table 3-20 indicates the impervious cover range and the associated verbal
descriptors used throughout that report. Note that all impervious cover data presented in
this section are from the 2000 WQMP report, which was based on 1997 Maryland Office
of Planning land use/land cover data and projections of future impervious cover made by
Tetra Tech (2000). These values may differ from impervious cover estimates prepared for
the SWAP in 2011, which were derived from Baltimore County planimetric data for
buildings, roads, and parking lots.

Table 3-20: Impervious Cover Ranges and Narrative
Ratings from the 2000 WQMIP (Tetra Tech 2000)

Impervious
cover range

Stream rating

< 10% S = Sensitive
10-25 % | = Impacted stream
>25% N = Nonsupporting

Dogwood Branch (Subwatershed code 100)

Dogwood Branch, which is a tributary to Bens Run, is located at the upper end of the
Lower Patapsco watershed (SWAP Area A). Bens Run discharges are directed to the
Patapsco River in the Hollofield area of Patapsco State Park. Bens Run extends in a
northeasterly direction to its easterly boundary or headwater areas along Liberty Road (Rt.
26). Dogwood Branch discharges into Bens Run approximately 2000 feet above the
confluence of Bens Run and the Patapsco River. Dogwood Branch extends in an easterly
direction to its headwaters along Rolling Road. The two subwatersheds are classified as
Use | waters.

Bens Run at its mouth drains approximately 5.54 square miles (3,548 acres). Dogwood
Branch accounts for 1.54 square miles (988 acres).

Bens Run and Dogwood Branch were assigned to Subwatershed Category 1 (Sensitive
Stream) based on the existing rural nature of the subwatersheds, and the existing low
value of impervious cover. Bens Run had an overall existing impervious cover of 6.9%.
Dogwood Branch had an existing overall impervious cover of 11.7%. This placed it on the
borderline between Category 1 (Sensitive Stream) and Category 2 (Impacted Stream).

Table 3-21 identifies the existing and future percentages of impervious cover for the areas
within the Dogwood subwatershed. While the average conditions in Dogwood Branch
would place it on the edge of the sensitive stream category, two of the headwater
subareas exhibited levels of imperviousness (10-25%) which placed them in
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Subwatershed Category 2 (Impacted Stream); and one of the headwater subareas
exhibited levels of imperviousness (> 25%) that placed it in Subwatershed Category 3
(Nonsupporting Stream).

The future conditions analysis indicated that proposed development for Dogwood Run
would increase the levels of imperviousness in all 8 subareas. This was predicted to
degrade the stream conditions in all basins except 169-01 which was already in the
Nonsupporting category.

Table 3-21: Dogwood Run, Percent Impervious Cover
(Tetra Tech 2000, Tables 6.16 and 6.17)

2000 Future
Subarea ID Impervious Impervious

%
169-01 43 64
169-02 21 41
169-03 2 36
169-04 4 12
169-05 3 17
169-06 15 39
169-07 3 21
169-08 3 21

In order to protect downstream resources and mitigate existing erosion and sedimentation
problems, 6,252 feet of stream restoration was proposed in the headwaters of Dogwood
Run. This work would take place in the two subareas with highest level of impervious
cover (169-01 and 169-02). A retrofit of the privately owned Kingswood Common
Section Il was also recommended in the 2000 report.

The Friends of Patapsco Valley and Heritage Greenway (FPVHG) did not survey any
streams in this subwatershed.

Patapsco River-C (Subwatershed code 200)

Patapsco River-C is a very small (318 acre) subwatershed that drains the hill slopes
underneath the I-70 overpasses. There are 6 small tributaries that drain directly into the
Patapsco River mainstem. The subwatershed is almost completely within the Patapsco
State Park. Table 3-22 indicates the level of impervious surfaces that were present in 2000
and projected levels under a full development build out scenario. However it should be
pointed out that the future conditions projected in the 2000 WQMP are very unlikely to
occur due to the presence of the state park. Examination of detailed topographic maps
from Baltimore County also indicated that the small amount of impervious cover from the
Stonegate subdivision was draining away from the Patapsco River-C subwatershed.
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The tributaries are designated Use | waters by the Maryland Department of Environment.
Based on the existing level of imperviousness, the 2000 WQMP rated this area as
Subwatershed Category 1 (sensitive streams). Due to park ownership and relatively
undisturbed condition of this subwatershed the WQMP recommended no restoration
activities here; the FPVHG did not survey any streams in this subwatershed.

Table 3-22: Patapsco River-C, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

2000 Future
Subarea . .
ID Impervious Impervious
% %
149-11 1.5 15.6
149-12 4.1 19.0
149-13 1.7 31.5

Cedar Branch, Cooper Branch, and Miller Branch

Cedar Branch, Cooper Branch, and Miller Branch are located in the upper third of the Lower
Patapsco watershed (SWAP Area A). All three branches discharge directly to the Patapsco
River. The branches adjoin and are centered along U.S. Rt. 40 and extend from the
Patapsco River east to Rolling Road. The three subwatersheds are classified as Use |
Waters.

Cedar Branch (Subwatershed code 300)

Cedar Branch was assigned to Subwatershed Category 2 (Impacted Stream) based on its
more urban land use and the existing impervious cover value of 16.7%. Cedar Branch
drains the western edges of Catonsville, with primarily residential land uses in its
headwaters and portions of the Patapsco State Park in its lower reaches near its
confluence with the Patapsco River.

The existing conditions of Cedar Branch indicate that the overall subwatershed category of
impacted stream applies to most of the sub catchments. One sub catchment, 162-06, is
already in the nonsupporting stream category, while two sub catchments (162-04 and
162-09) are in the sensitive stream category (Table 3-23). Although a few differences are
indicated in the future conditions analysis, in reality the future conditions categories will in
most cases stay the same as that for existing conditions, because this subwatershed is
currently at or near its ultimate land use conditions.
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Table 3-23: Cedar Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.1)

Existing Conditions Future Conditions

Subarea 1D Impervious % Impervious %
162-01 21 23
162-02 21 27
162-03 19 29
162-04 8 11
162-05 19 29
162-06 33 42
162-07 11 29
162-08 19 43
162-09 2 39

Based on 2011 GIS mapping, Cedar Branch has the longest section of recommended
stream restoration (13,475 feet). The proposed stream work also covers the most
subareas (5).

The proposed restoration work covers all the area surveyed by the FPVGH in Cedar Branch
in February 2008 and extends an additional 2,850 feet in Subareas 162-06 and 162-02.
Comments by FPVGH can be found in Appendix G.

Miller Branch (Subwatershed code 500)

Miller Branch is a relatively small subwatershed which drains approximately 1.43 square
miles (913 acres). The subwatershed has two main channels draining the north and south
sides of Route 40. The southern channel is longer and drains about 71% of the
subwatershed. The Miller Branch drainage area is a mix of heavy commercial and industrial
land uses located along the Rt. 40 corridor, as well as some middle- to high-density
residential development in its headwaters. The lower reaches near its confluence with the
Patapsco River are located in Patapsco State Park and are mostly wooded.

In 2000 two-thirds of the Miller Branch drainage area fell in the overall category of
nonsupporting stream. Two other subareas, 164-02 and 164-04, were designated as
impacted streams, while three subareas were still in the sensitive stream category at that
time. The projected future conditions indicated that all of the subareas would be in the
nonsupporting stream category, except for subarea 164-02, which would be categorized
as impacted stream.

The 2000 WQMP noted that significant areas of high imperviousness in Miller Branch were
not controlled by storm water management facilities. The results of altered land uses and
lack of any storm water controls were observed as moderate to severe stream erosion,
instability, and water pollution. Some subareas exhibit water quality impacts though not
excessive stream erosion.
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The 2000 Tetra Tech report did not identify this subwatershed as a high priority for
restoration or stormwater retrofit activities. The report designated Miller as a
Subwatershed Category 3 (Nonsupporting Stream) based on its very urban land use cover
and the existing impervious cover value of 27.7%. The year 2000 percentage of
impervious cover for the subwatershed are identified by subarea in Table 3-24. The
criteria used for prioritization of subwatersheds and CIP project selection assigned and
weighted Category 3 Subwatersheds with very low scores, mainly because these
subwatersheds were highly developed, with greater than 25% impervious cover. In some
cases, a lack of open space or access needed to accomplish practicable mitigation was
used as a reason for the ranking and prioritizing of projects in these watersheds. While
many of the subwatersheds with anthropogenic impacts would benefit from remedial
actions (stormwater management and stream restoration), the screening presented in the
2000 WQMP recommended subwatersheds for action with sites that most require remedial
activities under the CIP, to improve the Patapsco River watershed as a whole.

Table 3-24: Miller Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.3)

2000 Conditions Future Conditions
Subarea 1D Impervious % Impervious %
164-01 65 68
164-02 18 24
164-03 73 81
164-04 22 31
164-05 9 35
164-06 29 38
164-07 43 46
164-08 9 37
164-09 2 39

The FPVGH walked both tributaries of Miller's Run during the summer of 2006. Their field
summary report stated that “we believe that Miller Run is in pretty good shape” although it
lacked common minnows and that there was a need for stormwater controls on several
parking lots in the headwaters. They noted several areas where dumping had occurred and
trash cleanup could be pursued by volunteers. They also observed debris blockages at
culverts and stream utility crossing areas which they felt should be addressed by Baltimore
County.
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Cooper Branch (Subwatershed code 600)

The 2000 WQMP assigned Cooper Branch to Subwatershed Category 1 (Sensitive Stream)
based on the “existing rural nature of the subwatersheds, and the existing low value of
impervious cover”, which totals 4.4%. Cooper Branch is on the west side of the
community of Oella but the headwaters in subareas 163-01 and 163-02 are piped under
the streets of western Catonsville. The historic Trolley Line Number 9 walking trail begins
at the outfall of these headwaters and follows the steep wooded valley most of the way
down to its confluence with the Patapsco River. There is also widespread evidence of the
sewer line that also follows the stream valley. Much of the lower southeast side of the
watershed is part of the Benjamin Banneker Historical Park.

Analysis for the 2000 WQMP showed that existing conditions of Cooper Branch indicated
that while the overall subwatershed category was a sensitive stream, the upper half of the
subwatershed had been impacted by residential land uses, and thus subareas 163-01, 163-
02, and 163-03 were designated as impacted (Table 3-25). Subarea 163-02 was already
in the nonsupporting category according to the 1997 land use data. The 2000 future
conditions analysis indicated that the upper subarea 163-01 was expected to increase in
impervious cover and thus fall into the category of a nonsupporting stream. Subareas 163-
03 and 163-04 would be assigned the impacted stream category.

Table 3-25: Cooper Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.2)

Existing Conditions Future Conditions
Subarea ID ] ]
Impervious % Impervious %
163-01 22 25
163-02 25 25
163-03 13 23
163-04 2 16

Based on 2011 GIS mapping, the proposed Cooper Branch stream restoration project will
cover 5,052 feet of stream channel in subarea 163-03. The proposed restoration reach
would overlap 3,100 feet of the stream length recommended for restoration by the
FPVHG.

The FPVHG surveyed this stream in February 2009. They noted multiple areas of channel
erosion, debris jams and trash deposits throughout the system. Fallen trees, sewer line
exposure and other manmade structures are causing channel instability issues well below
the restoration reach that was recommended in the 2000 WQMP report. Severe bank
erosion was also noted at a stormwater pond outfall near Benjamin Way below the
proposed restoration reach.
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Patapsco River-A1 (Subwatershed code 400)

Patapsco River A1 is made up of two small subareas with 432 acres of total drainage area.
The subwatershed is on the very eastern edge of Catonsville sandwiched between Cedar
Branch and Cooper Branch. In the 2000 report, the subwatershed was rated as
Subwatershed Category 1 (Sensitive Stream) based on the existing land use impervious
cover (Table 3-26). The historic mill town of Oella comprises about 240 acres of sub
catchment 149-14. Most of the rest of the 149-14 and 149-15 are located within
Patapsco State Park and contain a large block of contiguous forested area. The projected
percent increase in impervious area in Table 3-26 seems very doubtful based on the extent
of the state park property.

Table 3-26: Patapsco River-A1, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing Future

L L Impervious % Impervious %
149-14 3.1 38.0
149-15 3.0 30.4

There is only one first-order channel mapped in the Patapsco A. The 2000 report rated this
small stream as impacted. The report indicates that a 1,000 foot section of this channel
was the highest ranked stream restoration project in the WQMP (Table 9.5, Tetra Tech
2000). The total length of the GIS stream line was delineated as 2,920 feet long.
However the report did not include a map that showed the location of the 1,000 foot
reach that was in need of restoration. The FPVHG did not survey any streams in Patapsco
River-A1.

Thistle Run (Subwatershed code 700)

Thistle Run is a 1,223 acre subwatershed that drains the south central portion of
Catonsville. The headwaters begin near the intersection of Old Frederick and Rolling
Roads. Based on observations made for the 2000 WQMP, the land use above Route 144
is predominately older residential areas with little or no stormwater management, multiple
road crossings and a very narrow riparian zone. Below Route 144 the drainage area is
mostly pasture and forest within the Patapsco State Park. Although the forest cover is
extensive in the lower drainage basins, the stream valley is narrower and steeper. This is
also the area where Thistle Road crosses the stream several times through old culverts.
These culverts can provide grade control for the stream but they also create areas of
deposition on the upstream side and scour on the downstream side.

Table 3-27 provides information on the level of imperviousness in 2000 and at projected
future build out. In the upper subareas, 149-17 and 149-18 were considered to be in the
impacted stream category while 149-19 was rated as a nonsupporting stream in 2000.
Based solely on their level of imperviousness the other four subareas would be included in
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the sensitive stream category in 2000. The high level of imperviousness projected under
future conditions in the 2000 report is questionable for subareas 149-16 and 149-21.
Both of these drainage areas have steep slopes, significant forest cover and are mostly
owned by Patapsco Valley State Park.

Table 3-27: Thistle Run, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing Future
Conditions 2000 Conditions
Subarea ID
Impervious % Impervious %

149-16 2.7 34.1
149-17 18.5 19.5
149-18 21.8 25.2
149-19 25.9 36.2
149-20 6.3 12.7
149-21 3.3 26.6
149-22 1.5 22.8

Despite the fact that subarea 149-21 had only 3.3% imperviousness in 2000, the stream
channel there and in 149-20 were rated as impacted and recommended for restoration.
This is probably because the cumulative impact of uncontrolled stormwater flows from the
upper watershed had degraded channel stability in the steeper, more confined stream
valley below Route 144.

The FPVHG walked two branches of Thistle Run below Old Frederick Road in June 2007.
They noted debris blockages at several culvert crossings and sporadic areas of channel
erosion and inadequate buffer protection on public and private land. The greatest
concentration of problem sites coincided with the more developed sections of the
watershed. The restoration reach proposed by Tetra Tech (2000) covers the area where
FPVHG noted the most stream channel erosion.

Sawmill Branch (Subwatershed code 1600)

The top of the Sawmill Branch subwatershed begins at Route 40 just east of the Rolling
Road intersection. The stream runs almost due south through Catonsville down to the
Patapsco River. It has a total drainage area of 1,431 acres.

The FPVHG surveyed Sawmill Branch in December 2006. They described the watershed as
having three distinct sections. The upper drainage basin was characterized by medium
density subdivisions with some light commercial activities along the east/west routes of
Edmondson Ave. and Frederick Road. There was no stormwater management in these
older neighborhoods. This area included all of subarea 149-23 and parts of 149-24 and
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149-26 (Table 3-28). According to local volunteers the channel in this segment is usually
dry except during storm events.

Below Frederick Road the watershed had a wide forested floodplain with medium density
development that is at least 100 yards back from the stream on both sides. One side of
the stream was characterized by newer development with more modern stormwater
management while there were a variety of older stormwater management facilities on the
other side. This area included all of subarea 149-26 and parts of 149-25 and 149-27.
The lower third of the watershed is mostly within the state park boundaries with a walking
trail next to the stream. This area includes subareas 149-22, 149-28, 149-29, and most
of 149-27.

Table 3-28: Sawmill Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing
Conditions 2000 Future Conditions
Subarea ID
Impervious % Impervious %
149-22 1.5 22.8
149-23 26.3 30.4
149-24 22.7 25.8
149-25 16.9 27.0
149-26 10.1 19.5
149-27 7.91 27.4
149-28 6.24 26.02
149-29 4.28 18.75

A variety of restoration activities, which were based on current land use and field
evaluations, have been proposed. The FPVHG suggested the need for multiple stormwater
management improvement projects above and below Frederick Rd while the 2000 WQMP
proposed a 2,800 foot stream restoration project below Frederick Road. Both ideas would
address the impact of elevated urban stormwater flows on the stream. However, the
stream restoration project would probably be more feasible due to the lack available land
for new stormwater facilities in this highly developed portion of the watershed.

FPVHG also recommended more stormwater management on the tributaries that originate
in the Oak Forest community south of Frederick Road. They further recommended stream
channel stabilization on a large gully behind 406 Patleigh Rd. This is near to, but not the
same stream reach as, the WQMP proposal for a 2100-foot stream restoration project on
the tributary south of Park Grove Avenue.
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Santee Branch (Subwatershed code 800)

The Santee Branch subwatershed has a drainage area of 948 acres. The top of the
subwatershed is in Catonsville, near the intersection of N. Beaumont and Summit Avenues.
The open stream channel was first observed by FPVHG at an outfall below McCurley
Avenue.

Subareas 149-30 and 149-31 drain the upper sections of the watershed and had the
highest percentages of impervious cover, so they fell into the impacted stream category
(Table 3-29). Most of the rest of the drainage areas are forested open space which is
owned by the Patapsco State Park or All Saints Convent and St. Gabriel’s Retreat House.
There is little likelihood that the projected level of imperviousness will increase to the levels
indicated in the 2000 report.

Table 3-29: Santee Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing Conditions Future
Subarea ID 2000 Conditions
Impervious % Impervious %

149-28 6.2 26.0
149-29 4.3 18.8
149-30 19.2 25.3
149-31 20.8 27.5
149-32 8.1 24.7
149-33 2.5 16.5

The 2000 WQMP did not recommend any stream restoration projects in this subwatershed.
The FPVHG did walk the lower part of this watershed, beginning at McCurley Avenue, in
April 2008. The group noted the need for stormwater management retrofits, particularly in
the vicinity of Community College of Baltimore County - Catonsville (CCBC-C). Channel
stabilization, debris removal, trail & landscape maintenance and general clean up of trash
were also suggested in this area.

The FPVHG team also visited the state park and the convent property. They reported on
the presence of an old mill dam and commented on the stream downcutting through old
sediment deposits.

Bull Branch and Soapstone Branch

Bull Branch and its tributary, Soapstone Branch, are located in the lower or southern third
of the study area, adjoining the Herbert Run subwatershed. Bull Branch discharges directly
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to the Patapsco River a few hundred feet north of the Interstate 95 crossing of the
Patapsco near the Avalon area of Baltimore County.

Bull Branch at its mouth drains approximately 1.475 square miles (944 acres). Soapstone
Branch accounts for 0.37 square miles (239 acres).

Bull Branch (Subwatershed code 900)

Bull Branch was assigned a Subwatershed Category 2 (Impacted Stream) classification
based on the existing urban nature of the subwatershed and the existing impervious cover
value of 14.5% in 2000. The headwaters of Bull Branch are located in medium-density
residential land use centered on the intersection of Frederick Road and Bloomsbury
Avenue. Its headwater areas include drainage from a number of institutional lands,
including Catonsville High School and Community College of Baltimore County - Catonsville
(CCBC-C). It also receives drainage from the Rolling Road Golf Course. By contrast its
lower reaches, especially near its confluence with Soapstone Branch, are located within
the boundaries of Patapsco State Park and are predominantly wooded and undeveloped
areas.

The 2000 future conditions analysis indicates that as a result of projected increases in
development that the middle subarea of Bull Branch could also be categorized as a
nonsupporting stream type (Table 3-30).

Table 3-30: Bull Branch, Percent Impervious Cover
(Tetra Tech 2000, Table 7.20)

Existing Conditions Future Conditions
Subarea ID ] ]
Impervious % Impervious %
171-01 35 35
171-02 13 32
171-03 3 16

The subwatershed water quality priorities were established by the subwatershed category.
In this case, since the Bull Branch subwatershed is designated as Subwatershed Category
2, Impacted Stream, the primary management goals were to limit the degradation of
stream habitat quality, reduce the frequency of post development bankfull and sub-bankfull
flooding, and maintain or restore channel stability.

The 2000 plan included a proposed stream restoration reach map with an approximately
length of 8,255 feet.

The FPVGH walked 4,000 feet of the upper portion of the proposed restoration reach.
They noted very steep eroded banks from north of Bloomsbury Ave. continuing down to S.
Rolling road. They considered the channel erosion in this area to be some of the worst
they observed during their surveys (personal communication, S. Schreiner 2011).
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Soapstone Branch (Subwatershed code 1000)

Soapstone Branch is a tributary of Bull Branch and its drainage area is 0.37 square miles
(239 acres). In 2000 it was assigned a Subwatershed Category 1 (Sensitive Stream)
classification because of its predominantly rural and undeveloped condition. The impervious
cover value for Soapstone Branch was 2.0%.

The FPVGH walked Soapstone Branch in August of 2006. They considered this to be a
good reference stream for the area and noted that it was mostly unimpacted by
development, because it is predominantly within Patapsco State Park. They noted small
areas of trail erosion and a culvert blocked by debris. Their report recommended
conducting a trash cleanup event in cooperation with the State Park.

Neither report recommended any restoration work in this subwatershed.
Patapsco River A4 (Subwatershed code 1200)

The Patapsco River A4 subwatershed has a total drainage area of 1,060 acres. The
dominant landscape features in the subwatershed are the intersections and ramps
associated with I-95, 1-895, 1-195 and Route 1. Most of the land use in the subwatershed
is the older medium density neighborhoods of Avalon and Relay and some institutional
properties. The one exception is the relatively high density development in the east side of
I-195, which is in subarea 149-36. This is the only drainage area that exceeds 10%
imperviousness (Table 3-31). Limited road access and confinement by the highway
complex makes it unlikely that the increases in imperviousness that were projected in the
2000 report will actually occur.

Table 3-31: Patapsco River A4, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing
Subarea ID Conditions 2000 Future Conditions
Impervious % Impervious %
149-34 3.1 14.5
149-35 6.8 29.5
149-36 19.6 37.8
149-37 7.9 29.0

Although stream segments in 149-34, 149-35, and 149-36 were all rated as impacted in
the 2000 WQMP, only 149-36 had a proposed stream restoration project, of 5,103 feet.
It is clear from the project mapping that this stream reach has been relocated and
straightened previously. This was most likely due to highway construction. This is in
contrast to the two other stream segments which both have relatively natural looking
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channel planform and extensive vegetated riparian buffers. The FPVHG did not survey any
streams in this area.

Herbert Run Overview

The Herbert Run watershed is made up of three subwatersheds that are referred to as the
West Branch subwatershed, the East Branch subwatershed, and the Herbert Run
subwatershed. The headwaters of this subwatershed originate along the intersection of Old
Frederick Road (Rt. 144) and the Baltimore Beltway (I-695). The stream flows in a
southwesterly direction and discharges into the Patapsco River a few hundred feet below
the CSX Railroad crossing of the river within Patapsco State Park. The subwatershed is
roughly bounded by Maiden Choice Lane to the east, Rolling Road to the west, and
Southwestern Boulevard to the southeast. It includes the southern portion of the
Catonsville area, much of the Arbutus area, and portions of the Halethorpe community.
Notable landmarks included in the watershed are Spring Grove State Hospital; Catonsville
High School, University of Maryland, Baltimore County (UMBC); and the Rolling Road Golf
Course.

The three subwatersheds are relatively small. The West Branch subwatershed totals 3.47
square miles (2,221 acres), the East Branch subwatershed accounts for 2.37 square miles
(1,518 acres), and Herbert Run mainstem totals 0.61 square miles (393 acres). The
combined subwatersheds total 6.45 square miles (4,132 acres).

Herbert Run (mainstem) (Subwatershed code 1300)

The Herbert Run mainstem is the smallest subwatershed but it receives all the runoff from
the upstream basins. The majority of the land use in this subwatershed is old industrial
zoning which borders Route 1. The overall stream gradient is lower than the two branches
and it is the only stream reach with a relatively wide riparian forest buffer since most of it
is within Patapsco State Park.

The mainstem was assigned a Subwatershed Category 3 (Nonsupporting Stream)
classification based on a very urban land use cover and the existing impervious cover of
40.88% for the subwatershed. The existing 2000 and future percentages of impervious
cover in Herbert Run (mainstem) are identified by subareas in Table 3-32. Both subareas
175-01 and 175-02 were already in the nonsupporting stream category. These conditions
were predicted to only get worse under projected land use changes.

Table 3-32: Herbert Run (mainstem), Percent Impervious Cover
(Tetra Tech 2000, Table 7.34)

Existing Conditions Future Conditions
Subarea ID ] ]
Impervious % Impervious %
175-01 75.7 83.7
175-02 45.3 58.7
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Because the mainstem was designated as Subwatershed Category 3, Nonsupporting
Stream the primary 2000 management goals were to minimize downstream pollutant
loads, alleviate downstream flooding, improve aesthetic appeal, and promote greenways.
No restoration work was proposed in the 2000 report.

The FPVHG walked approximately 3,000 feet of the upper half of the mainstem in April
2009. A second site visit was made during July 2011. The 2009 site visit report noted
gabion baskets in need of repair, channel erosion, sewer line overflows, and eroded sewer
line structures. An eroded stormwater outfall was noted in both 2009 and 2011. The
second problem noted in 2011 was discharge of a white foamy substance from one of the
industrial sites downstream of Route 1. Photographs and GPS coordinates were provided
in the FPVHG reports (Appendix G).

West Branch of Herbert Run (Subwatershed code 1100)

The West Branch subwatershed drainage area totals 3.47 square miles (2,221 acres). A
review of the existing 1997 land use map and storm water sewer outfalls indicated that
the headwaters of the West Branch of Herbert Run subwatershed were moderately
developed. Farther downstream, the watershed was significantly developed. The
impervious developed areas in the headwater subareas were relatively uncontrolled. A few
moderate-sized detention basins were present as of 2000. Altered land uses and lack of
adequate storm water controls had resulted in some stream erosion and instability.

In 2000 the West Branch of Herbert Run (173) was assigned a Subwatershed Category 2
(Impacted Stream) classification based on the existing impervious cover value of 17.33%

that resulted from its predominantly urban land use. Included are a number of institutional
uses such as UMBC, Catonsville High School, Spring Grove State Hospital, and the Rolling
Road Golf Course.

The existing 2000 and future percentages of impervious cover for the subwatershed are
identified by subareas in Table 3-33. Two subareas 173-01 and 173-10 were already in
the nonsupporting stream category, while three subareas (173-06, 173-08, and 173-13)
were in the sensitive stream category.

The data in Table 3-33 shows that the future conditions were expected to be almost
identical to that for existing conditions, which indicates that this watershed was currently
at or near its ultimate land use conditions. The only expected change was in subarea 173-
06, which would shift from the sensitive stream category to the impacted stream category.

The subwatershed water quality priorities were established by category. The West Branch
(173) subwatershed was designated as Subwatershed Category 2, Impacted Stream, and
thus the primary management goal was to limit any additional degradation of stream
habitat and channel stability.

Eleven of the thirteen subareas within the West Branch of Herbert Run were found to
exhibit existing stream channel degradation and instability problems. These stream reaches
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had been subjected to considerable hydrologic regime alterations, and were contributing
large volumes of sediment from their channel cross-section adjustment processes. These
large sediment loads, together with the altered hydrologic regimes, had the potential to
destabilize the reaches immediately downstream of their location, which in turn would
impact lower reaches.

Table 3-33: West Branch Herbert Run, Percent Impervious Cover
(Tetra Tech 2000, Table 7.34)

Existing Conditions Future Conditions

Subarea ID Impervious % Impervious %
173-01 31.6 35.9
173-02 22.8 28.4
173-03 21.8 32.5
173-04 16.4 30.5
173-05 17.8 33.2
173-06 10.4 18.7
173-07 17.9 18.3
173-08 4.9 40.2
173-09 18.3 33.9
173-10 47.2 53.1
173-11 24 25.4
173-12 27.4 29.6
173-13 4.1 4.1
173-14 23.6 23.6

A review of existing properties in 2000 indicated that no publicly owned parcels of
significant size and location existed that would provide opportunities for the structural
storm water management facilities.

Implementing stream restoration projects was considered appropriate because it would
return streams to a stable environment under the existing hydrologic conditions. A separate
1,000 foot stream restoration project at Paradise Avenue was completed by EPS during FY
2010.

The 2000 WQMP alternatives recommended for this watershed consisted of stream
restoration projects and new storm water facility opportunities. The stream restoration
projects would provide the greatest erosion reduction and potential for habitat
enhancement. The two CIP stream projects recommended in 2000 for the Herbert Run
watershed were:
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e West Branch stream restoration in subareal173-08 ~ 4940 linear feet
e West Branch stream restoration in subarea 173-06 ~ 2825 linear feet

These stream lengths are based on the 2011 EPS stream lines.

The FPVGH made a series of “confluence point investigations” where tributaries came
together along the main stream at five locations on the lower West Branch of Herbert Run
during June 2006. Their survey area covered parts of 8400 linear feet of the lower stream
channel. The area they covered overlapped approximately 2400 feet of stream segment in
subarea173-08 that was proposed for stream restoration in the 2000 WQMP. The FPVGH
summary highlighted problems including an exposed sewer line crossing, failed concrete
aprons due to channel erosion, inadequate forest buffers, and failing gabion baskets.

Herbert Run East Branch (Subwatershed code 1400)

The East Branch of Herbert Run is a small subwatershed with a drainage area of 2.37
square miles. It was assigned a Subwatershed Category 3 (Nonsupporting Stream)
classification based on a very urban land use cover and the existing impervious cover value
of 30.95%. The East Branch drains a predominantly high-density residential area. The
existing and future percentages of impervious cover from the 2000 WQMP report are
identified by subarea in Table 3-34.

Table 3-34: East Br. Herbert Run, Percent Impervious Cover
(Tetra Tech 2000, Table 7.34)

Existing Conditions Future Conditions
Subarea ID ] )
Impervious % Impervious %
174-01 21.1 32.8
174-02 44.2 54.5
174-03 48.1 48.8
174-04 48.6 50.0
174-05 31.4 34.0

As indicated in Table 3-34, this watershed is currently at or near its ultimate land use
condition. The Nonsupporting Stream classification applies to all the subareas in the East
Branch subwatershed with the exception of one subarea, 174-01, which is in the impacted
stream category.

Due to the age of the development most of the impervious developed areas in the
headwater subareas were relatively uncontrolled. A few moderate-sized detention basins
were present as of 2000. Altered land uses and lack of adequate storm water controls had
resulted in some stream erosion and instability.

For this subwatershed, the primary management goal in the 2000 report was to minimize
downstream pollutant loads, alleviate downstream flooding, improve aesthetic appeal, and
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promote greenways. The 2000 plan indicated that no publicly owned parcels of significant
size and location exist that would provide opportunities for the structural storm water
management facilities.

In the 2000 WQMP, implementing stream restoration projects was considered appropriate
because it would return streams to a stable environment under the existing hydrologic
conditions. Thus far EPS has implemented three stream restoration projects totaling
approximately 850 feet in the middle of the East Branch.

The FPVGH did walk a short section of the headwaters and reported a piped section that
they felt could be day-lighted. This reach is near the edge of the subwatershed boundary.
According to USGS topographic maps, it does flow into the East Branch of Herbert Run.
However, Baltimore County’s watershed boundary map may need to be corrected to
include this stream.

Patapsco River-A5 (Subwatershed code 1400)

The Patapsco River Ab subwatershed has 15 small subareas and a total drainage area of
3,375 acres (Table 3-35). The area encompasses the older neighborhoods of Halethorpe
and Lansdowne-Baltimore Highlands and was mostly built out, as of 2000. Existing land
use was a mixture of medium density residential and commercial/industrial land developed
before current stormwater management regulations were in place. The bulk of the
remaining undeveloped land consisted of former gravel pits and landfill sites situated
between [-895, the light rail line and the banks of the Patapsco River.

In the 2000 report, Subareas 149-41, 149-42, 149-45, 149-46, 149-48, 149-49, and
149-51 were all rated as Subwatershed Category 3 (Nonsupporting Stream).

The Halethorpe Stream Bank Protection project has been implemented in subarea 149-39.
The 2203 Sulphur Spring Rd Stream Restoration project has been implemented in subarea
149-42. Additional stream restoration projects were recommended in subareas 149-41,
149-48, 149-49, and 149-51. The FPVGH did not survey streams in this subwatershed.

Table 3-35: Patapsco River A5, Percent Impervious Cover
(Tetra Tech 2000, Table 7.47)

Existing Conditions

2000 Future Conditions
Subarea ID
Impervious % Impervious %
149-38 12.3 47.2
149-39 41.0 51.5
149-40 55.3 55.6
149-41 44.3 70.6
149-42 51.4 56.0
149-43 45.4 50.0
149-44 53.2 53.2
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Table 3-35: (Continued)
Existing Conditions

2000 Future Conditions
Subarea ID
Impervious % Impervious %
149-45 58.5 76.9
149-46 43.4 45.4
149-47 22.9 22.9
149-48 40.7 40.8
149-49 46.8 47.6
149-50 22.7 24.9
149-51 34.9 40.6
149-52 14.1 18.9

3.7 STORMWATER MANAGEMENT FACILITIES

As part of this effort to develop a Small Watershed Action Plan (SWAP) for the Lower
Patapsco watershed in Baltimore County, existing stormwater management facilities were
investigated for potential conversion to improve water quality treatment within the study
area. Baltimore County EPS identified 51 existing stormwater management facilities to be
evaluated. The existing facilities, listed in Table 3-36, were originally designed for water
quantity management and were assessed to determine if additional water quality benefits
could be achieved through conversion of the existing facilities.

Table 3-36: SWM Detention Ponds in Lower Patapsco Evaluated
for Conversion Potential, by Subwatershed

Drainage Area Number of SWM

Subwatershed to SWM Ponds Ponds Evaluated for

Evaluated Potential Conversion
Bull Branch 34.8 3
Cedar Branch 254.0 3
Cooper Branch 43.4 2
Dogwood Run 66.3 2
Herbert Run 7.3 2
Herbert Run (E. Br) 62.0 4
Herbert Run (W. Br) 410.7 4
Miller Branch 312.6 9
Patapsco River-A4 53.6 3
Patapsco River-Ab 114.3 12
Santee Branch 61.3 2
Sawmill Branch 108.2 3
Thistle Run 14.5 2
Totals 1,543 51
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The County GIS information for each pond was reviewed in the office prior to the field
investigations. Field maps were created for each site which detailed the pond location,
drainage area, existing storm drain systems (if applicable) and streams on aerial photos. A
Storm Water Management Facility Conversion Evaluation Sheet (developed by Baltimore
County EPS) was filled out for each site and included pond type and location, drainage area
and ownership. The pond locations were located on ADC maps in order maximize the
efficiency of the field investigation work.

The field investigations were conducted on dry weather days from April 7 to July 15,
2011. The County GIS information, such as pond location, type and drainage area
boundaries were field verified. The condition of the pond was then assessed based on the
following items using Baltimore County’s Conversion Evaluation Sheet:

Riser or outlet pipe condition

Erosion, trees or evidence of animal boroughs on the embankment
Erosion, wetland vegetation, and/or trees on the pond bottom
Overall condition of the fence and gate (where applicable)

On-line or offline pond

The information was collected on the Evaluation Sheets and the overall site condition was
initially used to determine whether an existing facility had potential for conversion to
increase water quality benefits. Pond ownership was noted but was not a factor in
determining conversion potential.

Three ponds identified within the GIS information could not be located: Pond 302, Pond
359 and Pond 908. Ponds 302 and 908 were shown within commercial parking lots (on
Old Washington Road and Old Georgetown Road, respectively). No ponds were observed
within the immediate surrounding area and it could not be determined whether
underground storage facilities existed beneath the parking lots. Based on the GIS mapping,
Pond 359 was located within a highly vegetated, dense forested area. However, no
embankment, riser structure or fence could be located in order to verify the pond location,
existence or overall condition.

Sixteen existing facilities were identified as potential conversion candidates based on the
initial assessment. In order to rank the candidates, the following additional criteria were
evaluated:

e Percent impervious cover within the contributing drainage area
- Impervious surfaces prevent runoff from infiltrating back into the ground
- Runoff from impervious surfaces carries pollutants such as oils, fertilizers,
sediment and trash into downstream ponds
e Site accessibility for construction and maintenance
e Site topography/slope for potential facility expansion or grading
e Length of flow path through the facility
- Possibility to increase the length to provide additional retention and filtering of
runoff
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e Tree/vegetation impacts during construction
e Potential permit requirements
e Cost vs. environmental benefit of conversion

Ponds that were considerably overgrown, were holding a significant amount of water or
located within a stream channel (on-line) were not considered to have conversion potential
due to the amount of effort that would be required to provide additional benefits. Even
though several ponds were no longer functioning as originally designed (detention pond),
they may already be providing additional water quality benefits naturally (e.g. clogged
outfall pipes may result in a flooded wetland type facility). These ponds are noted in Tables
3-37 and 3-38 and were sometimes given a lower ranking for conversion potential. This is
due to the relatively small benefit to be gained from conversion or due to some benefit
already being achieved through “self-conversion”.

Table 3-37: Potential Conversions of Private Detention Ponds to Improve Water Quality

“Self-
Drainage On- Converting”

Pond Ownership Area Subwatershed Line to a Wet

Number (Acres) Ponds Pond or
Wetland

298 Private 17.9 Very High | Patapsco River-A5

355 Private 25.0 Very High | Herbert Run (E. Br)

356 Private 29.0 Very High | Herbert Run (E. Br)

907 Private 10.0 Very High | Patapsco River-A5

122 Private 12.5 High Dogwood Run

292 Private 16.6 High Patapsco River-A5 Yes

323 Private 29.1 High Patapsco River-A5 Yes

360 Private 12.8 High Miller Branch

391 Private 2.3 High Patapsco River-A5

444 Private 1.0 High Miller Branch Yes

640 Private 53.8 High Dogwood Run Yes

808 Private 12.0 High Patapsco River-A4

891 Private 2.7 High Patapsco River-A5

710 Private 2.6 Medium | Patapsco River-A5

3260 Private 3.9 Medium | Herbert Run (E. Br) Yes

322 Private 17.4 Low Patapsco River-A5 Yes

377 Private 4.2 Low Herbert Run (E. Br) Yes

688 Private 15.8 Low Patapsco River-A4 Yes

747 Private 23.6 Low Miller Branch Yes

788 Private 2.5 Low Miller Branch Yes

Not
302 Private 0.8 Located | Patapsco River-A5
Not
908 Private 1.2 Located | Patapsco River-A5
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Table 3-38: Potential Conversions of Public Detention Ponds to Improve Water Quality

Pond

Number

Ownership

Drainage
Area
(Acres)

Subwatershed

Self-
On- Converting

Line to a Wet
Ponds

Pond or
Wetland

361 Public 2.5 High Cooper Branch Yes
415 Public 8.0 High Bull Branch
421 Public 14.0 High Miller Branch
358 Public 9.3 Medium Sawmill Branch
417 Public 13.2 Medium Bull Branch Yes
521 Public 8.6 Medium Miller Branch Yes
Public Herbert Run (W. Yes Yes
594 112.0 Medium Br)
596 Public 25.8 Medium Patapsco River-A4 Yes
784 Public 13.7 Medium Santee Branch
994 Public 6.3 Medium Herbert Run
278 Public 9.5 Low Sawmill Branch
Public Herbert Run (W. Yes Yes
341 174.0 Low Br)
346 Public 40.9 Low Cooper Branch Yes Yes
364 Public 9.6 Low Miller Branch Yes
390 Public 211.2 Low Cedar Branch Yes
454 Public 218.0 Low Miller Branch Yes
492 Public 13.6 Low Bull Branch Yes Yes
Public Herbert Run (W. Yes Yes
567 26.7 Low Br)
742 Public 12.0 Low Patapsco River-A5 Yes
781 Public 6.6 Low Thistle Run
782 Public 8.0 Low Thistle Run
785 Public 47.6 Low Santee Branch Yes
991 Public 13.8 Low Cedar Branch Yes
995 Public 0.9 Low Herbert Run
1132 Public 2.2 Low Patapsco River-A5 Yes
1185 Public 29.0 Low Cedar Branch Yes
Public Herbert Run (W.
1189 98.0 Low Br)
1237 Public 22.5 Low Miller Branch Yes
Public Not
359 89.5 Located Sawmill Branch

Tables 3-37 and 3-38 detail the evaluation of the private and public ponds reviewed and
the rank of conversion potential based on the additional evaluation criteria. Appendix K
provides photographs of the stormwater facilities evaluated.
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Of the sixteen facilities, the following four ponds were considered the highest ranking
among the potential candidates and are recommended for conversion: Pond 298, 355, 356
and 907. These ponds were ranked highest since water quality benefits could be
significantly increased in these ponds with minimal effort and cost. The ponds have a high
impervious area percentage within the contributing drainage area, are located off-line, and
appear in fairly good condition due to regular maintenance. Improvements may include
creating small forebay or micropool areas, removing concrete or riprap pilot channels,
and/or replacing or redesigning existing riser structures. All four ponds are privately
owned.

1. Pond 298 is located behind a commercial development on Washington Boulevard,
just south of Lansdowne Boulevard. According to the County GIS information, the
drainage area is 17.87 acres and appears to be mainly impervious area comprised of
commercial buildings and associated parking lots. The access road to the pond is
long and fairly steep but well maintained. Pockets of wetland vegetation were
observed in the pond bottom and bare soil erosion has occurred along the bottom
edge of the embankment and side slopes. A small amount of water was flowing
through the facility at the time of the site inspection. The riser appears in good
condition although geotextile was placed in front of the low flow pipe. It was not
clear why the geotextile was placed in front of the pipe; however the geotextile
was partially ripped allowing flow to enter the pipe.

2. Pond 355 is located within a commercial business park off Vero Road. According
to the County GIS information, the drainage area is 24.95 acres and appears to be
mainly impervious area comprised of commercial buildings and associated parking
lots. Access to the pond from Vero Road is fairly easy. The pond bottom is well
maintained grass; however the low flow pipe trash rack is more than half clogged.
The riser appears in good condition. Due to the location of the pond between Vero
Road and the adjacent parking lots and buildings, expanding the footprint of the
pond as part of the conversion may be difficult.

3. Pond 356 is located within the same commercial business park as Pond 355, but is
located off John Avenue. According to the County GIS information, the drainage
area is 28.97 acres and appears to be mainly impervious area comprised of
commercial buildings and associated parking lots. Access to the pond from the
commercial parking lot is easy. The pond bottom side slopes are well maintained
grass; however the bottom of the facility has some wetland vegetation. The low
flow pipes and trash racks have accumulated a significant amount of debris and
would need to be cleaned. The manhole cover was found lying next to the opening
on top of the riser structure and may present a safety hazard. The flow path within
the facility is relatively short.

4. Pond 907 is located within a commercial business park off Sulphur Spring Road.
According to the County GIS information, the drainage area is 9.5 acres and
appears to be mainly impervious area comprised of commercial buildings and
associated parking lots. Access to the pond from the commercial parking lot is
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easy. The pond bottom is well maintained grass and concrete pilot channels. The
inflow pipes appear clean and in good condition. The low flow pipes and trash
racks have accumulated some debris and would need to be cleaned.

Prior to design of any pond conversions, further analysis should be completed to determine
the existing pond storage and freeboard. All four ponds had lines of debris fairly high up
the side slopes indicating relatively high levels of ponding. Blocked or clogged low flow
pipes and/or trash racks may have prevented the facilities from draining properly which
resulted in increased levels of ponding.

The majority of the ponds could use minor maintenance. In most cases, the low flow pipes
of the riser structure or outfall structure are partially clogged with sediment, silt and/or
debris. Minor fence repairs and tree/vegetation removal within the facilities and
embankments could also be implemented to improve the capacity, aesthetics, and safety
of the facilities.
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CHAPTER 4: UPLANDS ASSESSMENT

4.1 INTRODUCTION

Upland areas were assessed according to the Unified Subwatershed and Site
Reconnaissance (USSR) Manual developed by CWP (CWP 2004) to identify potential
pollution sources influencing water quality and to identify restoration project opportunities.
The USSR manual is the last manual in a series of 11 regarding techniques for restoring
urban watersheds. It provides detailed guidance for field survey techniques and was
developed to help watershed groups, municipal staff, and consultants to quickly identify
major stormwater pollution sources and to assess subwatershed restoration potential for
source controls, pervious area management, and improved municipal maintenance such as
education, retrofits, street sweeping, and open space management.

The field survey of upland areas in the Lower Patapsco watershed included four major
components:

e Neighborhood Source Assessments (NSAs)
e Hotspot Site Investigations (HSIs)

e Institutional Site Investigations (ISls), and
e Pervious Area Assessments (PAAs)

Each of these components is described in detail in the following sections.

Subwatersheds were assigned the following unique numbers for the purposes of assigning
site identification numbers for HSIs, ISls, and PAAs: Dogwood Run (1); Patapsco River-C
(2); Cedar Branch (3); Patapsco River-A1 (4); Miller Branch (5); Cooper Branch (6); Thistle
Run (7); Santee Branch (8); Bull Branch (9); Soapstone Branch (10); Herbert Run —
Western Branch (11); Patapsco River — A4 (12); Herbert Run (13); Herbert Run — Eastern
Branch (14); Patapsco River-Ab (15); and Sawmill Branch (16).

4.2 NEIGHBORHOOD SOURCE ASSESSMENTS (NSA)

NSAs describe pollution source areas, stewardship behaviors, and restoration opportunities
within individual neighborhoods. Each neighborhood has unique characteristics that are to
be considered in deciding if it is possible and/or necessary to implement restoration
projects, source controls, and stewardship practices. The sections below describe the
methods used to delineate and assess individual neighborhoods in the Lower Patapsco
River watershed.

4.2.1 Assessment Protocol

Prior to conducting NSAs in the field, neighborhoods were delineated by Baltimore County
staff using ADC street maps and GIS data such as tax parcels, historical development
information and aerial photographs. A neighborhood was delineated based on a group of
homes with similar characteristics including lot sizes, road widths, set-backs, year houses
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were built, and house types (apartment complex, rowhomes, single family detached, etc.).
NSAs were identified using the classification scheme “NSA A 123", where ‘A’ denotes
the Lower Patapsco River watershed and neighborhoods were then numbered sequentially
as delineated. The accuracy of these defined neighborhoods was verified in the field.
Adjustments were made as necessary to group similar neighborhoods or ungroup dissimilar
neighborhoods. If NSA boundaries were modified in the field, additional letters were used
to distinguish NSA IDs. For example, if a neighborhood was originally designated as
NSA A 10 but was divided into two separate NSAs because of characteristics observed in
the field, they would be denoted as NSA_A 10a and NSA A 10b.

Field investigations were conducted by Baltimore County staff from May to December
2006, using the NSA protocol documented in the USSR (CWP 2004). The field team drove
through every street in a defined neighborhood to identify potential pollution sources and
restoration opportunities. To standardize the NSA process, and be able to prioritize
potential restoration efforts, data were collected in each neighborhood for four main source
areas: yards and lawns; driveways, sidewalks, and curbs; rooftop runoff; and common
areas. These are each described briefly below. Sites were revisited by Versar staff in 2011
to assess opportunities for planting shade and street trees.

Yards and Lawns

Yards and lawns typically represent a significant portion of the pervious cover in an urban
subwatershed and therefore can be a major source of nutrients, pesticides, sediment, and
runoff. Maintenance behaviors tend to be similar within individual neighborhoods and
certain activities can impact subwatershed quality such as fertilization, pesticide use,
watering, landscaping, and waste. Potential pollution sources evaluated under this source
category include grass cover and management status (fertilization and irrigation methods),
bare soil, outdoor swimming pools, and uncontained junk or trash. The amount of existing
shade tree cover and landscaping in neighborhoods were also evaluated, and locations for
possible new plantings were noted. These plantings would provide water quality benefits
through interception and filtration of stormwater runoff.

Driveways, Sidewalks, and Curbs

Driveways, sidewalks, and curbs are common in many urban subwatersheds and link
neighborhood runoff to the storm drain system. Activities such as car washing, deicing,
and improper chemical storage can contribute pollutants such as nutrients, oil, sediment,
and chlorides into the storm drain system. Data were collected for potential pollution
sources including stained/dirty driveways, sidewalks covered with lawn clippings/leaves or
receiving non-target irrigation (source of nutrients and sediment), pet waste (bacteria),
long-term car parking (unused old cars with potential to leak chemicals, oil, and/or grease)
and the amount of sediment, organic matter, and/or trash present along curbs. Potential for
street tree planting and street sweeping was also evaluated based on some of these
factors.
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Rooftops

Rooftop runoff is another contributor to stormwater runoff and pollutants in
neighborhoods. Downspout retrofits can help reduce runoff and pollutants introduced to
local streams. The field crews identified whether downspouts discharged rooftop runoff to
pervious areas, rain barrel, impervious surfaces (driveways, street), and/or directly to the
storm drain system, and the proportion of each within a neighborhood. The potential for
disconnecting and redirecting downspouts from impervious surfaces or storm drain system
was also evaluated.

Common Areas

Common areas such as community parks, parking lots and alleys are good opportunities to
observe community behaviors such as pet waste disposal, storm water management,
storm drain marking, and how natural areas or buffers are managed. Good upkeep of these
areas indicates that residents or a homeowner’s association are active and may represent
opportunities for restoration projects. Data was collected on the condition of storm drain
inlets (whether they were clean or filled with debris) and presence of pet waste or dumping
in common areas to identify potential pollution sources in a neighborhood. The potential for
storm drain marking, storm water management practices, and stream buffer planting was
also evaluated. In addition to these four source areas, potential pollution sources were
identified in individual neighborhoods by collecting basic information regarding the
presence of sewer service and amount of remodeling or redevelopment activities.

Basic neighborhood information collected to help rate restoration potential included lot size,
house types, fraction of houses with basements and garages, and whether a homeowner’s
association exists for the community. After driving around the entire neighborhood and
completing the basic information and four major source area sections, any major pollutants
that were potentially being generated by the neighborhood were indicated on the field form
including nutrients, oil and grease, trash/litter, bacteria, and sediment. For example, if a
neighborhood had several stained driveways and/or several long-term parked
vehicles/boats, oil and grease would be flagged as a potential major pollutant being
generated in that neighborhood. The presence of trash in several yards or dumping in
common areas would be a significant indicator for trash/litter generated in a neighborhood.
Sediment was flagged as a major pollutant source if erosion or bare soil was observed,
significant amount of remodeling/redevelopment was occurring, and/or a considerable
portion of the curb and gutters were covered with sediment.

After driving through and evaluating an entire neighborhood, specific actions were
recommended for neighborhoods in the Lower Patapsco River watershed included:

¢ Downspout disconnection, rain barrels, and rain gardens;
e Fertilizer reduction/education;

e Bayscaping;

e Storm drain marking;

e Street tree planting;
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e Trash management; and
e Multi-family parking lot or alley retrofit.

The last step of the NSA involved rating the overall neighborhood pollution severity and
restoration potential. The severity of pollution generated by a neighborhood is denoted by
the Pollution Severity Index (PSI) based on benchmarks and scoring system in the USSR
manual (CWP 2004). An NSA PSI is rated as severe, high, moderate, or none. A
neighborhood’s potential for residential restoration projects is rated as high, moderate, or
low according to the Restoration Opportunity Index (ROI). The USSR also provides
benchmarks and guidelines to establish NSA ROI ratings.

4.2.2 Summary of Sites Investigated

A total of 90 neighborhoods were assessed throughout the Lower Patapsco River
watershed (Figure 4-1). The number of neighborhoods within each subwatershed is
summarized in Table 4-1. Note that a neighborhood may encompass more than one
subwatershed; in this case the neighborhood was assigned to the subwatershed containing
the largest portion of the watershed. Fourteen of the neighborhoods were rated as having
a high PSI. Of these 14, seven neighborhoods are considered as having a high ROl and six
have a moderate ROIl. The seven neighborhoods with high PSI and high ROI ratings
represent the best areas to target for restoration initially. The distribution of PSI and ROI
ratings among the NSAs are shown in Figure 4-2.

Table 4-1: Neighborhoods Surveyed per Subwatershed

Subwatershed # of NSAs

Bull Branch 2
Cedar Branch 10
Cooper Branch 6
Dogwood Run 4
Herbert Run 1
Herbert Run (E. Br) 7
Herbert Run (W. Br) 16
Miller Branch 8
Patapsco River-Al 4
Patapsco River-A4 3
Patapsco River-A5 12
Patapsco River-C 0
Santee Branch 5
Sawmill Branch 6
Soapstone Branch 0
Thistle Run 6
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4.2.3 General Findings

The following subsections describe the actions recommended based on the NSAs. This
includes an explanation of the methodologies and criteria used to evaluate the potential for
recommended actions and results expected if these actions were applied. Figures showing
general locations of NSAs recommended for certain actions are included in each
subsection. Appendix H includes a summary of NSA data collected and recommended
actions by individual neighborhoods. Calculations supporting estimates of results for
recommended actions are included in Appendix I.

4.2.3.1 Downspout Retrofits: Downspout Disconnection, Rain Barrels, and Rain
Gardens

Rooftop runoff is managed via downspouts which are considered as either connected or
disconnected. Directly connected downspouts extend underground, discharging runoff
directly to the storm drain system without treatment. Indirectly connected downspouts
drain to impervious surfaces such as paved driveways, sidewalk, or curb and gutter system
with little or no treatment. Disconnected downspouts allow rooftop runoff to infiltrate into
the ground and enter streams through the groundwater system in a slower more natural
fashion. Downspout retrofitting is desirable because it decreases flow to local streams
during storm events; this helps prevent erosion and reduces pollutant loads to streams.
Retrofitting may involve redirecting connected downspouts from impervious areas or the
storm drain system onto pervious areas such as yards and lawns. Infiltration of rooftop
runoff requires at least 15 linear feet of pervious area down gradient from the downspout.
Under certain conditions, rain barrels and rain gardens are also retrofit options and may be
recommended in lieu of redirection. Rain barrels, for example, may be used to store rooftop
runoff for irrigation if there is limited pervious area available for downspout redirection.
Rain gardens are the most desirable option in terms of water quality because they consist
of amended soils and native plants that capture and treat runoff; this is a potential option
for disconnection if the typical neighborhood has several hundred square feet of lawn area
available down gradient from the downspout. Rain gardens are also an option in areas
where downspouts are already disconnected, and are useful for capturing other types of
impervious runoff. They also provide an opportunity for education and outreach, and can
be a hands-on activity that opens the door for discussion of other best management
practices with homeowners.

Downspout redirection is recommended for neighborhoods where at least 25 percent of
the downspouts are connected to impervious area or directly to the storm drain system
and where the average lot has at least 15 feet of pervious area available down gradient
from the connected downspout for redirection. Table 4-2 includes a summary of the
number of neighborhoods recommended for downspout redirection and the acres of roof-
top addressed if implemented, rain barrels, and rain gardens. A neighborhood identified for
downspout disconnection may also be recommended for rain gardens and/or rain barrels.
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Figures 4-3, 4-4, and 4-5 show the location of neighborhoods recommended for rain
barrels, rain gardens, and downspout redirection. Out of the 90 neighborhoods assessed,
27 have the potential for downspout disconnection through redirection, 64 are
recommended for rain barrels, and 57 are recommended for rain gardens.

Table 4-2: Downspout Redirection Recommendations

# of NSAs Rooftop # of NSAs
Subwatershed Recommended Acres # of NSAs Recomme.nded
for Dcfwns-pout Addressed Recon.1mended for Rain
Redirection for Rain Barrels Gardens
Bull Branch 0 0.0 2 2
Cedar Branch 2 1.1 8 6
Cooper Branch 2 3.4 2 4
Dogwood Run 0 0.0 3 2
Herbert Run 0 0.0 1 1
Herbert Run (E. Br) 3 6.4 6 5
Herbert Run (W. Br) 4 6.6 13 10
Miller Branch 1 1.2 1 3
Patapsco River-A1 3 4.3 3 2
Patapsco River-A4 0 0.0 2 1
Patapsco River-Ab5 2 10.7 11 5
Patapsco River-C 0 0.0 0 0
Santee Branch 3 16.4 4 5
Sawmill Branch 3 9.6 5 6
Soapstone Branch 0 0.0 0 0
Thistle Run 4 9.5 3 4
Total 27 69.0 64 57
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4.2.3.2 Fertilizer Reduction/Education

A well-maintained lawn can be beneficial to the watershed. However, lawn maintenance
activities often involve over-fertilization, poor pest-management, and over-watering
resulting in polluted stormwater runoff to local streams. Lawns with a dense, uniform grass
cover or signs designating poisonous lawn care chemicals indicate high lawn maintenance
activities. Neighborhoods where 20 percent or more of the homes appeared to employ high
lawn maintenance practices were recommended for fertilizer reduction/education. Table 4-
3 includes a summary of the number of neighborhoods recommended for fertilizer
reduction/education and the acres of lawn addressed if implemented. Figures 4-6 shows
the location of neighborhoods recommended for fertilizer reduction/education (any
neighborhood with 20 - 100% high maintenance lawns). Six were recommended for
fertilizer reduction/education.

Table 4-3: Fertilizer Reduction Recommended in Subwatersheds

# of NSAs
Subwatershed Recommended for Acres of Lawn
Fertilizer Reduction Addressed
Bull Branch 1 2.0
Cedar Branch 0 0.0
Cooper Branch 0 0.0
Dogwood Run 0 0.0
Herbert Run 0 0.0
Herbert Run (E. Br) 0 0.0
Herbert Run (W. Br) 1 2.7
Miller Branch 0 0.0
Patapsco River-Al 0 0.0
Patapsco River-A4 1 1.7
Patapsco River-A5 0 0.0
Patapsco River-C 0 0.0
Santee Branch 3 17.0
Sawmill Branch 0 0.0
Soapstone Branch 0 0.0
Thistle Run 0 0.0
Total 6 23.4
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4.2.3.3 Bayscaping

Bayscaping refers to the use of plants native to the Chesapeake Bay watershed for
landscaping. Because they are native to the region, these plants require less irrigation,
fertilizers, and pesticides to maintain as compared to non-native or exotic plants. This
means less stormwater pollution and lawn maintenance requirements. Bayscaping is also
beneficial to wildlife.

All neighborhoods could use more bayscaping; however, the benefits and feasibility of this
action are limited by several factors. Bayscaping was recommended in neighborhoods
where the typical lot was at least ' acre in size, was less than 25 percent landscaped,
and where there was sufficient grass area available (i.e., where impervious cover on the lot
would not inhibit improvement of this percentage). Table 4-4 includes a summary of the
number of neighborhoods recommended for bayscaping and the acres of land addressed if
implemented. Figure 4-7 illustrates the location of neighborhoods recommended for
bayscaping. Out of the 90 neighborhoods assessed, 21 (23%) met the criteria and were
recommended for bayscaping.

Table 4-4: Bayscaping Recommendations

# of NSAs
Subwatershed Recommended for Acres of Land
Bayscaping Addressed
Bull Branch 0 0.0
Cedar Branch 1 1.4
Cooper Branch 1 1.8
Dogwood Run 0 0.0
Herbert Run 1 23.7
Herbert Run (E. Br) 0 0.0
Herbert Run (W. Br) 4 27.2
Miller Branch 3 7.8
Patapsco River-Al 1 17.5
Patapsco River-A4 0 0.0
Patapsco River-A5 5 25.2
Patapsco River-C 0 0.0
Santee Branch 1 27.3
Sawmill Branch 3 31.6
Soapstone Branch 0 0.0
Thistle Run 1 3.8
Total 21 167.4
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4.2.3.4 Storm Drain Marking

Most of the neighborhoods in the Lower Patapsco River watershed consist of curb and
gutter systems. These include storm drain inlets that convey stormwater runoff quickly
and directly to the stream system and ultimately into the river and Chesapeake Bay.
Marking these inlets is an excellent way to educate the public about the connection
between their storm drain inlets and the Bay. Knowing this helps them to understand that
anything building up along the curbs and gutters, such as trash and lawn clippings
(potential for nutrient pollution), will be washed away after a storm event and end up in
the Patapsco River and/or the Bay. Many neighborhoods had inlets with faded storm drain
markings, or no markings at all. Particularly in areas with little or no infiltration of
stormwater, there is more potential for pollutants to be carried to the stream system.

Neighborhoods recommended for storm drain marking had curb and gutter systems with
inlets appropriate for marking and where less than 10 percent of the existing inlets were
already marked (and legible). Table 4-5 includes a summary of the number of
neighborhoods recommended for storm drain marking and the inlets addressed if
implemented. Figure 4-8 illustrates the location of neighborhoods recommended for storm
drain marking. Out of the 90 neighborhoods assessed, 81 (90%) met the criteria and were
recommended for storm drain marking. Baltimore County currently has 400 ‘Drains to
Patapsco’ markers for use in these neighborhoods.

Table 4-5: Storm Drain Marking Recommendations

# of NSAs Approximate % of
Subwatershed Recommended for No. of Inlets Subwatershed
Storm Drain Marking Addressed Inlets Addressed
Bull Branch 2 2 6
Cedar Branch 10 126 63
Cooper Branch 6 8 36
Dogwood Run 3 4 7
Herbert Run 1 12 68
Herbert Run (E. Br) 7 31 36
Herbert Run (W. Br) 15 64 28
Miller Branch 7 39 30
Patapsco River-A1 4 12 28
Patapsco River-A4 1 1 1
Patapsco River-Ab 11 30 16
Patapsco River-C 0 0 0
Santee Branch 5 22 81
Sawmill Branch 5 10 22
Soapstone Branch 0 0 0
Thistle Run 4 16 22
Total 81 377 31
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4.2.3.5 Street Trees

Street trees are an asset to a neighborhood aesthetically, and they also improve air and
water quality as they intercept precipitation with their leaves and can absorb precipitation
and nutrients through their root systems. Interception of precipitation with the leaves or
infiltration through the root systems slows flow input and provides some treatment before
stormwater runoff reaches the stream system. Street trees were recommended for
neighborhoods where at least 25 percent of the streets had a minimum of 4 feet of
greenspace between the sidewalk and curb and less than 75 percent of the suitable areas
had trees planted. The number of trees was estimated based on a spacing of one tree per
15 to 20 feet. Street tree estimates were capped at a maximum of 100 per neighborhood
but the potential for more than 100 street trees was noted in these cases. Table 4-6
includes a summary of the number of neighborhoods recommended for street tree planting
and the number of street trees proposed per subwatershed. Figure 4-9 illustrates the
location of neighborhoods where street trees could be planted. Out of the 90
neighborhoods assessed, 25 (28%) met the criteria and were recommended for street
trees. Neighborhoods not recommended for street trees did not have sidewalks and a curb
and gutter system, there was insufficient greenspace between the sidewalk and curb, or
lawn trees already provided shade for the street. In several areas, most of the appropriate
areas had been planted. There is potential for planting 700 street trees throughout the
watershed. Table 4-7 lists tree species appropriate for street tree plantings within the
Lower Patapsco River watershed.

Table 4-6: Street Tree Potential by Subwatershed

# of NSAs
Subwatershed Recommended for Street # of Potential
Trees Street Trees
Bull Branch 1 6
Cedar Branch 3 86
Cooper Branch 1 46
Dogwood Run 1 35
Herbert Run 1 30
Herbert Run (E. Br) 2 55
Herbert Run (W. Br) 5 b5
Miller Branch 1 244
Patapsco River-A1 0 0
Patapsco River-A4 0 0
Patapsco River-Ab 4 145
Patapsco River-C 0 0
Santee Branch 0 0
Sawmill Branch 4 47
Soapstone Branch 0 0
Thistle Run 2 25
Total 25 700
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Table 4-7: Native Tree Species Recommended for Street Tree Plantings
within the Lower Patapsco River Watershed.

Common Name Scientific Name Positive Attributes

Black gum Nyssa sylvatica Strong trunks; summer fruits; fall color

Downy juneberry Amelanchier arborea Small tree; edible fruits; earlier
flowerer

Hackberry Celtis occidentalis Strong trunks; interesting bark pattern

Musclewood Carpinus caroliniana Strong trunk; slow grower; interesting
trunk shapes

Pin oak Quercus palustris Strong trunks; slow grower; small
acorns

Red maple Acer rubrum Fast grower; good shade tree; fall
color

Redbud Cercis canadensis Small; shade tree

Sassafras Sassafras albidum Small; shade tree; fall color

Scarlet Oak Quercus coccinea Fast growing tough oak, resists
drought

Serviceberry Amelanchier canadensis | Small tree; edible fruits; earlier
flowerer

Slippery elm Ulmus rubra Strong trunks; fast grower; good
wildlife species

Sourwood Oxydendron arboreum Moderate size; fall color

Sugar maple Acer saccharum Strong trunks; fall color

Swamp White Oak Quercus bicolor Tolerates variety of habitats

Yellowwood Cladrastis kentukea Small tree; interesting showy, fragrant
flowers

4.2.3.6 Street Sweeping

Street sweeping helps remove trash, sediment and other organic matter, such as leaves
and grass clippings, from the curb and gutter system and prevents them from entering the
storm drain system and nearby streams. Street sweeping also reduces other materials, like
oil and metals, from being washed into the stream by storm water runoff. Excessive
organic matter, sediment, and trash can clog streams and the storm drain system and
result in costly maintenance and stream health impairment. As the excess organic matter in
the stream begins to decay, oxygen in the water is depleted, which in turn harms fish and
other organisms living in the stream. An aggressive street sweeping initiative can ease the
effects of a curb and gutter storm drain system on receiving streams.

Neighborhoods where 20 percent or more of the curbs and gutters were covered with
excessive trash, sediment, and/or organic matter were recommended for street sweeping.
Table 4-8 includes a summary by watershed of the number of neighborhoods
recommended for street sweeping and the miles of street that could be addressed if street
sweeping was increased. Miles addressed by street sweeping were estimated using
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Baltimore County’s roads GIS layer and determining the miles of roads within each
neighborhood recommended for street sweeping.

Figure 4-10 illustrates the location of neighborhoods recommended for street sweeping.
Out of the 90 neighborhoods assessed, 32 (36%) met the criteria for street sweeping. If
initiated, this could address approximately 95 miles of road within the neighborhoods
surveyed in the watershed.

Table 4-8: Street Sweeping Recommendations by Subwatershed

# of NSAs Miles Addressed
Subwatershed Recommended for by Street
Street Sweeping Sweeping
Bull Branch 1 6.2
Cedar Branch 1 4.7
Cooper Branch 1 11.2
Dogwood Run 0 0.0
Herbert Run 0 0.0
Herbert Run (E. Br) 3 15.3
Herbert Run (W. Br) 7 10.6
Miller Branch 0 0.0
Patapsco River-Al 0 0.0
Patapsco River-A4 1 0.4
Patapsco River-A5 8 27.8
Patapsco River-C 0 0.0
Santee Branch 2 14.5
Sawmill Branch 3 0.8
Soapstone Branch 0 0.0
Thistle Run 5 3.3
Total 32 94.9
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4.2.3.7 Neighborhood Trash Management

Trash is one of the many types of pollution that affects the Lower Patapsco River
watershed. The upland NSA survey revealed that there were a few neighborhoods in
particular that would benefit from trash management initiatives such as community
cleanups, trash management education, and working with the Department of Public Works
(DPW) to implement a bulk trash pick-up program. Neighborhoods where junk or trash was
observed in 25 percent of yards were recommended for trash management initiatives. The
survey indicated there were opportunities in four neighborhoods in the Patapsco River-Ab
subwatershed and one opportunity in the Herbert Run (W. Br) subwatershed.

4.2.3.8 Parking Lot Retrofits

There are numerous apartment, townhouse, and condo complexes in the Lower Patapsco
watershed. Multi-family parking lots in these types of neighborhoods can be an opportunity
for stormwater retrofits to address runoff from impervious surfaces. This type of retrofit
can address a large area of impervious cover within a single design plan. As discussed
previously in Chapter 2, infiltration/filtration practices such as bioretention areas with
native plantings could be used to capture and treat storm water runoff from impervious
parking lots and alleys while requiring minimal maintenance.

Neighborhoods where sufficient greenspace was available down gradient of a multi-family
parking lot were recommended for stormwater retrofits. Five neighborhoods with
appropriate areas for parking lot retrofits include two locations each in the Patapsco River-
A1 and Patapsco River-Ab5 subwatersheds and one location in the Dogwood Run
subwatershed.

4.3 HOTSPOT SITE INVESTIGATIONS (HSI)

Stormwater hotspots are areas that have the potential to generate higher concentrations of
stormwater pollutants than typically found in urban runoff because they run higher risk of
spills, leaks, or illicit discharges due to the nature of their operations (CWP 2007). These
generally include commercial, industrial, municipal, or transport-related operations. The
purpose of hotspot investigations is to evaluate pollution potential from hotspot operations
and identify potential restoration practices that may be necessary.

Hotspots can be regulated or unregulated. Unregulated hotspots, such as retail and
wholesale establishments, lawns, employee/customer parking, or roofs of administrative
buildings, are not regulated but the nature of their operations makes them likely to be
potential pollutant sources. Stormwater pollutants generated as a result of hotspot
operations depend on the specific activities but typically include nutrients, hydrocarbons,
metals, chloride, pesticides, bacteria, and trash.

Regulated hotspots are known sources of pollution that are subject to applicable federal or

state laws. In 1990, the USEPA issued regulations requiring that all stormwater associated
with industrial activity be regulated by discharge permits, either individual permits or
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general permits. General permits are also known as a Multi-Sector General Permit (MSGP).
Maryland’s MSGP is permit No. 02-SW.

A permit is required if there is an opportunity for pollutants from the industrial facility to be
carried away by stormwater runoff (“exposure”). Generally, if all operations, movement of
materials, and storage of materials are under a roof, then a permit is not needed. However,
as long as there is any potential for exposure, a permit is required. In the context of
stormwater hotspots, regulated activities are covered either under individual permits or
under the MSGP.

The EPA has identified six types of activities at industrial facilities that have the potential
to be major sources of pollutants in stormwater (from EPA 2009):

¢ Loading and Unloading Operations

Loading and unloading operations can include pumping of liquids or gases from
tankers to storage facilities, pneumatic transfer of dry chemicals, transfer by
mechanical conveyor systems, or transfer of bags, boxes, drums or other containers
by forklift or other material handling equipment. Material spills or losses in these
areas can accumulate and be washed away during a storm.

e Qutdoor Storage

Outdoor storage activities include storage of fuels, raw materials, by-products,
intermediate products, final products, and process residuals. Materials may be
stored in containers, on platforms or pads, in bins, boxes or silos, or as piles.
Storage areas that are exposed to rainfall and/or runoff can contribute pollutants to
stormwater when solid materials wash off or materials dissolve into solution.

e Qutdoor Process Activities

Although many manufacturing activities are performed indoors, some activities,
such as timber processing, rock crushing, and concrete mixing, occur outdoors.
Outdoor processing activities can result in liquid spillage and losses of material
solids, which makes associated pollutants available for discharge in runoff.

e Dust or Particulate Generating Processes
Dust or particulate generating processes include industrial activities with stack
emissions or process dusts that settle on surfaces. Some industries, such as mines,

cement manufacturing, and refractories, also generate significant levels of dust that
can be mobilized in stormwater runoff.
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¢ |llicit Connections and Non-Stormwater Discharges

lllicit connections of process wastes or other pollutants to stormwater collection
systems, instead of to sanitary sewers, can be a significant source of stormwater
pollution. Non-stormwater discharges include any discharge from the facility that is
not generated by rainfall runoff (for example, wash water from industrial processes).
With few exceptions, these non-stormwater discharges are prohibited. Permits
include a list of authorized non-stormwater discharges.

e \Waste Management

Waste management practices include everything from landfills to waste piles to
trash containment. All industrial facilities conduct some type of waste management
at their site, much of it outdoors, which must be controlled to prevent pollutant
discharges in stormwater.

4.3.1 Field Investigation Protocol

A field crew was tasked with revisiting twenty-five hotspots which had been found to be
active polluters or that demonstrated poor practices during previous investigations
performed by the County in 2006. In addition, the field crews visited eight new potential
hotspot locations identified while in the field. The 2011 field visits employed a hotspot
investigation form modified by the County for previous SWAPs. The following subsections
describe the methods used to identify and assess hotspots.

The types of parcels or land use categories that are typically associated with pollution
activity include the following:

Commercial hotspots include a range of businesses and activities but are often grouped
together in subwatersheds. Operations characteristic of commercial hotspots include waste
or wash water generation, outdoor material storage, fuel handling, and auto/boat repair.
Common commercial hotspots include auto repair shops, car dealers, car washes, parking
facilities, gas stations, marinas, garden centers, construction equipment and building
material lots, swimming pools, and restaurants.

Industrial operations utilize, generate, handle, and/or store pollutants that can be washed
off with stormwater, spilled, or mistakenly discharged into the storm drain. Many industrial
hotspots are regulated under NPDES industrial discharge permits and include various
manufacturing operations such as metal production, chemical manufacturing, and food
processing.

Municipal hotspots typically refer to local government operations such as solid waste,

wastewater, road and vehicle maintenance, and yard waste. Like industrial operations,
many municipal hotspots are subject to NPDES stormwater permits.
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Transport-related hotspots normally include areas of significant impervious cover and
extensive private storm drain systems. Many are regulated and include uses such as
airports, ports, highway construction, and trucking centers.

Institutional pollution sources are those associated with universities, churches, hospitals,
corporate office parks etc., which tend to have significant well maintained turf, dumpsters
and some fleet and heavy equipment storage and maintenance.

Following the Baltimore County HSI protocol, which is largely based on CWP (2007), each
hotspot investigation involved an evaluation of six common operations at each potential
hotspot: vehicle operations, outdoor materials, waste management, physical plant,
turf/landscaping, and stormwater infrastructure.

The field team conducted windshield surveys and walked as much of the property of each
potential hotspot as was accessible to look for potential or confirmed pollution sources and
document them with photographs. Parameters evaluated within each operation category
are described briefly below.

1. Vehicle Operations

For each site, any vehicle operations done outdoors such as maintenance, repair, recycling,
fueling, washing or long-term parking were noted since they can be a major source of
hydrocarbons and nutrients. Connections between outdoor vehicle operations exposed to
precipitation and the storm drain system without any site-specific or regional stormwater
water quality management facilities are the main focus of this category.

2. Outdoor Materials

Water quality issues can result from improper handling or storage of outdoor materials at
hotspots. Locations where materials were loaded or unloaded were examined to see if
liquid or transportable materials could be exposed to rain and drain to a storm drain. The
field team also looked for improperly labeled storage containers, lack of secondary
containment for liquids, and whether the storage area was directly or indirectly connected
to the storm drain system.

3. Waste Management

Businesses typically generate waste as a result of daily operations, which can be
potentially hazardous sources of stormwater pollution depending on the type of waste and
how it is stored. The field team noted the type of waste generated (e.g., consumer
packaging, food products, used cooking oils, construction materials etc.) and the condition
of dumpsters. Dumpsters exposed to precipitation with no runoff diversion methods and
with no cover or open lids, with leaks, damaged/in poor condition, and/or overflowing were
noted as potential pollution sources.
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4. Physical Plant

Common physical plant practices include cleaning, maintaining, or repairing the building,
outdoor work areas, and parking lots. These activities can be a source of sediment,
nutrients, paints, and solvents in stormwater runoff. For each hotspot, the condition of the
building itself was evaluated. Stained, dirty, or damaged buildings were noted as evidence
of potential pollution sources, as well as staining or discoloration around a building, which
is evidence that maintenance activities (e.g., painting, power-washing, resealing, etc.) may
discharge to storm drains. Similarly, parking lots that were stained, dirty, and/or breaking
up, were recorded as potential pollution sources. Downspouts connected to impervious
surfaces or connected directly to the storm drain system were also recorded.

5. Turf/Landscaping

Maintenance of turf/landscaped areas was also evaluated. Highly maintained turf
management and improper irrigation practices were noted since they are potential pollution
sources of nutrients, fertilizer, and pesticides. The field team also determined whether
landscaped areas drained directly to storm drains or if organics (leaves, grass) accumulated
on impervious surfaces. Areas of more than 20 percent of bare soil in turf/landscaped
areas were flagged as a sediment pollution source.

6. Stormwater Infrastructure

If stormwater management practices were not present, the location was flagged as a
potential pollution source. Private storm drains with considerable amounts of sediment,
organics, and/or trash were identified as potential pollution sources.

For each operation listed on the HSI field form, there are observed pollution source indices
and potential pollution source indices which can be checked off and summed to calculate a
“Hotspot status” for the site. Finally, one or more of the follow-up actions listed below
could be recommended based on initial field observations:

Refer for immediate enforcement
Follow-up on-site inspection
Test for illicit discharge

Future education effort

¢ On-site non-residential retrofit

4.3.2 Summary of Hotspot Investigations

Field investigations were conducted in March and April 2011. Table 4-9 below shows a
list of the sites revisited as per the County’s direction and new sites which field teams
discovered while in the field. The table also details the old and new site ID number, dates
of previous and current inspection and address, type of facility, its “Hotspot Status” and
number of potential pollution sources (i.e., number of circles filled-in on the HSI forms),
subwatershed in which the site resides, any observed pollution sources, and follow-up
actions and notes.
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Table 4-9: Summary of Hotspot Re-visits and New Investigations,
Lower Patapsco Watershed, Baltimore County, MD. March - April 2011.

Date of
Last

Inspection

Date of

Current
Inspection

Type - Description

Hotspot
Status (#
filled

Observed
Pollution
Source

Recommended Follow-up
Actions / Notes

circles)
HSI- Commercial — . Outdoor storage of liquid foam in
1 A- L2t 9-8-06 4-26-11 insulation products ozl No 55 gallon barrels.
151 9)
1524 warehouse
HSI- . Evidence of past leakage near
2 A- 1925937 9-19-06 4-26-11 Comlmercw_il ; fI(T_et SEVETE No large fuel storage tanks.
1525 rental, repair, fueling a7)
HSI- Commercial — Include in future education.
A- 1295 storage and offices Potential
3 | 1522 | 34g | 61606 | 4-22-11 for paving & ®) NE
excavating business
HSI- 1291 Industrial — furniture Potential White staining present on asphalt
4 A- 8-30-06 4-22-11 manufacturer and No at back loading dock as per last
308 9) ) .
1520 sales inspection by County.
HSI-
A- 1293 Commercial — Potential
5 | 1526 | 962 S AL primarily vehicle (6) AL
storage
HSI- Commercial —
6 A- 128820 6-6-06 4-25-11 vending foods Hot’:mo? 3) No
1414 distributor P
HSI- Al . Evidence of grease being poured
7 A- L2L 3-28-06 4-25-11 e e ozl Yes into trench drain adjacent to
674 restaurant 9)
504 dumpster.
HSI- 1287 Commercial — truck Confirmed Include in future education.
8 A- 910 4-14-06 4-22-11 sales, rental, repair, (13)
1517 fueling
HSI- No (because Include in future education for
A- 1278 Commercial — Potential industrial proper cleaning and control of
9 1413 449 8-31-06 4-26-11 offices, warehouse, ®) park served sediment from excavating
vehicles storage by regional equipment which is ending up on
pond) asphalt.
HSI- Institutional — adult " Include in future education.
1278 . Potential -
10 A- 449 8-31-06 4-26-11 day care with buses ) No Dumpster uncovered with crows
1412 and food services picking food out.
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Date of

Last
Inspection

Date of
Current
Inspection

Table 4-9. (Continued)

Type - Description

Hotspot
Status (#
filled
circles)

Observed
Pollution
Source

Recommended Follow-up
Actions / Notes

1242 Commercial - strip Confirmed Uncovered 55-gallon, % full grease
11 A- 3-29-03 4-25-11 mall with various Yes drums exposed to precipitation.
656 . (16)
505 retailers
HSI- Institutional —
12 A- 1223999 6-16-06 4-26-11 doctor’s office and Hot,:Oto? ) No
1310 medical laboratory p
HSI- . .
13 | A151 1287 4-14-06 4-25-11 Industrial - food Potential No
8 067 production @)
HSI- . . Cars in disrepair stored outdoors,
14 A- e 4-14-06 4-25-11 Comm_erual . Potential No although no sign of staining on
773 automotive repair 9)
908 asphalt.
HSI- Industrial — .
15 | A | 12571 41106 | 42611 | slaughterhouseand | COtent@l No
814 . (8)
607 retail store
HSI- Commercial — .
16 | A | 20 71106 | 42511 automobile POtg)“'a' No
501 dealership
HSI- . .
17 A 1240 3-28-06 3-4-11 Commercial— Potential No
502 966 restaurant 9)
HSI- Commercial — . Cars tracking wash water onto
18 A- 1725396 7-11-06 3-4-11 automobile Pot(%r;tlal No asphalt.
503 dealership
HSI- Industrial - design .
19| A 1820751 11-16-05 3-4-11 and fabrication of Pog)‘“a' No
1411 aluminum structures
HSI- .
20| A | 1390 | 49.47.05 3-4-11 Industrial - brewery | Confirmed No
370 (13)
1523
HSI- Industrial — scral Potential Outdoor used auto parts transfer.
21 A- - - 4-26-11 metal recvelin P ) No Uncovered dumpster with entire car
1416 yeling inside.
HSI- .
22 A i i 4-26-11 Commercial — qsed Not a No
1209 car dealership Hotspot (3)
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Table 4-9. (Continued)
Hotspot
Status (#

2006 Date of Date of Observed Recommended Follow-up
Site Last Current Type - Description filled Pollution Actions / Notes

ID*  Inspection Inspection . Source
circles)

Commercial — heavy Not a Secondary containment for
23 A- - - 4-26-11 equipment rental, Hotspot No oil/coolant storage is cracked.
1519 repair, fueling )
HSI- Commercial — heavy Potential Did not see spill kits at uncovered
24 A- - - 4-22-11 equipment rental, ®) No fueling station
1521 repair, fueling
HSI- Unsealed white drums with
A- unknown liquid, uncovered /
o5 506 4-25-11 Commercial — Potential vy outdoors. Could be antifreeze. Plus
- - -25- ; . es
automobile repair (10) rusty fuel or petroleum tank
outdoors without secondary
containment.
HSI- Include in future education.
A- Commercial — Not a Autobody shop with messy storage
26 | 1328 - - 4-22-11 - . Hotspot No yard and vehicles in disrepair
automotive repair L )
4) exposed to rain with stormdrain
directly in front of shop.
HSI- Commercial — heavy Not a Large stain on asphalt near garage
27 A- - - 4-22-11 equipment rental, Hotspot No door looks fresh. Likely from
1527 repair, fueling (1) washing floor.
HSI- Commercial —
A- equipment rental MTSES
28 - - 4-26-11 T Hotspot No
1415 storage, repair, 3)
fueling

*2006 Site ID’s provided by Baltimore County EPS from the 2006 site investigation.
Note: Red-shaded boxes are revisits. Green-shaded boxes are new investigations.
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Figure 4-11 shows the location of each candidate hotspot investigated within the
watershed.

Unique ID numbers were assigned to HSI sites using the classification scheme

“HSI_A 101", where ‘A’ denotes the Lower Patapsco River watershed and the first one or
two digits of the site number corresponds to a specific subwatershed. The 16
subwatersheds were assigned unique numbers (100 to 1600) for the purposes of HSIs,
ISls, and PAAs. For example, HSI locations in Miller Branch (subwatershed 500) would be
identified as 501, 502, etc.

4.3.3 Results of Investigations

Twenty of twenty-five locations previously investigated by the County in 2006 were re-
investigated. The remaining five were either inaccessible to field crews or no longer
existed. An additional eight new sites were investigated and documented for a total of 28
documented investigations. The eight new sites were found while field crews were
revisiting hotspots found by the County and were written up because they were expected
to be likely pollutant sources. The new hotspot investigations were all automotive related
with the exception of a scrap metal recycler operating in a corporate park.

The majority of investigated sites were commercial-type land uses (20 of 28). Two were
institutional and six were industrial.

In terms of severity, only one location, a commercial fleet-rental operation, was
categorized as a “Severe Hotspot”. Three locations—a commercial fleet-rental operation, a
food service business (within a strip mall) and a brewery —were categorized as “Confirmed
Hotspots”. A summary of the HSI data may be found in Appendix H. All of the completed
HSI forms can be found Appendix L. Seventeen of twenty-eight sites were labeled as
“Potential Hotpots” and seven of twenty-eight were not considered hotspots.

Three of twenty-eight sites had observed pollution sources: an automobile repair facility
with open 55-gallon drums of an unidentified liquid which was likely anti-freeze, and two
restaurants, one with open 55-gallon drums of grease and another with evidence of grease
being dumped into the storm system on its property.

4.3.3.1 Commercial Investigations

Of 20 commercial sites investigated, 11 involved storage, repair or maintenance of
motorized vehicles or motorized equipment, and 7 of those 20 involved had outdoor fueling
stations as potential pollution sources. Of those 20 sites, two were confirmed hotspots
and seven were potential pollution sources.

Selected photographs of commercial HSIs are included below (Figures 4-12 through 4-15).
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Figure 4-11: Location of Hotspots Investigated in Lower Patapsco Watershed, Baltimore
County, MD in April 2011
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Figure 4-11. (Continued)
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Figure 4-12: Above Ground Fuel Tank with Rusty Lines and Discoloration on Ground,
Lower Patapsco Watershed, Baltimore County, April 2011.

Figure 4-13: Uncovered Drums of Transmission Fluid and Coolant, Lower Patapsco
Watershed, Baltimore County, April 2011.
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Figure 4-14: Drums Exposed to Rain, Uncovered Dumpster, Lower Patapsco Watershed,
Baltimore County, April 2011.
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Figure 4-15: Compromised Secondary Containment Structure, Exposed Soil Stockpiles and
Uncovered Dumpster, Lower Patapsco Watershed, Baltimore County, April
2011.

4.3.3.2 Industrial Investigations
Of the six industrial sites, only one was a confirmed hotspots and the rest were potential

pollution hotspots. Select pictures from some of the industrial HSIs are included below
(Figures 4-16 through 4-18).
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Figure 4-16: Outdoor Storage of Scrap Metals on Asphalt with Open Dumpster Containing
Entire Automobile, Lower Patapsco Watershed, Baltimore County, April
2011.

Figure 4-17: White Staining from Loading Dock to Catchbasin and Uncovered Metal Drums,
Lower Patapsco Watershed, Baltimore County, April 2011.
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Figure 4-18: Vehicle Storage, Uncovered Soil Stockpiles and Liquid Storage Tanks on
Unimproved Surface Draining Directly to Stream Which Runs Along Periphery
of Property, Lower Patapsco Watershed, Baltimore County, April 2011.
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4.3.3.3 Institutional Investigations

The remaining land use category for which HSIs were completed was of the institutional
variety. In this category, HSIs were completed for two locations. One was not a hotspot
and the second was a potential hotspot with an uncovered food dumpster being picked by
crows (Figure 4-19).

Figure 4-19: Open Dumpster with Staining and Rotting Food Odor and Scavenging by
Crows, Lower Patapsco Watershed, Baltimore County, April 2011.
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4.4 INSTITUTIONAL SITE INVESTIGATIONS (ISI)

The USSR manual does not treat institutional sites as a separate component of the uplands
survey; instead, institutions can be assessed using HSI protocols. Consistent with the
Lower Jones Falls, Upper Back River and Tidal Back River studies, a modified version of
the HSI field form was used to assess institutional sites since HSI protocols do not exactly
match conditions encountered on institutional properties and because institutional areas
make up nearly 6.6% percent of the watershed area. The ISI method was first developed
and implemented for the Lower Jones Falls and Upper Back River studies and was also
used for this Lower Patapsco study. Institutions surveyed as part of this study include the
following types of community-based facilities: faith-based facilities, hospitals/care centers,
public schools, colleges/research centers, municipal facilities (e.g., public libraries), golf
courses, and other facilities (e.g., American Legion). The following subsections describe
the methods used to identify and evaluate pollution sources and restoration potential at
institutional facilities.

4.4.1 Assessment Protocol

Forty examples of institutional properties were identified and selected in the office prior to
conducting the field assessment using GIS tax parcel information, land use data, aerial
photographs, and an ADC map. These were shown and labeled on aerial field maps
created for each site and on larger base maps showing the entire watershed. Unique ID
numbers were assigned to ISls using the classification scheme “ISI_A 100", where ‘A’
denotes the Lower Patapsco watershed and the first number corresponds to a specific
subwatershed. Institutional sites were numbered sequentially in the order they were
identified within a particular subwatershed. For example, ISls in Cedar Branch
subwatershed (subwatershed code 200) would be identified as 201, 202, 203, etc.

The entire property of an institutional site was walked by the field team to collect
necessary data and take photographs. Basic information was filled out first including type
of institution, address, and ownership (public or private). Ownership is important because
different approaches may be used to contact and work with private versus public
institutions. For example, a message may be received differently coming from the
government as opposed to a non-profit group. Strategies for individual institutions will
incorporate these different approaches. The ISI field form includes many of the pollution
source categories used on the HSI form. Some of the restoration opportunities and
recommended actions from the NSAs and PAAs are also incorporated into the ISI. The
focus of ISls is to identify potential restoration opportunities, educate the community and
provide water quality benefits. The information collected for each of the pollution source
and restoration categories are briefly described below.

Tree Planting
Potential tree planting locations at an ISl site were marked on aerial photographs while

walking the property. After walking the entire site, the total number of trees that could be
planted at the site was estimated based on al15-foot spacing between trees. More

4-40



Lower Patapsco River
Watershed Characterization April 2012

accurate numbers can be determined during the post-fieldwork desktop analysis after
restoration opportunities have been selected and prioritized.

Exterior

The exterior category is similar to the physical plant category in the HSI, except it also
includes restoration opportunities. The condition of the building(s) and parking lot(s) were
noted. Stained, dirty, damaged/breaking up surfaces were noted as potential pollution
sources for both of these components. If no stormwater management was provided for
impervious parking areas, this was also considered as a potential pollution source. Exterior
storm drain inlets were inspected for evidence of maintenance or wash water dumping and
poor erosion/sediment control, cleaning, or material storage practices for construction
activities. Any observations of staining, discoloration, or mop threads around a storm
drain inlet indicated a potential pollution source as a result of these activities. Building
downspouts that were directly connected to the storm drain system or indirectly connected
to impervious surfaces were also recorded as potential pollution sources.

Potential restoration opportunities evaluated in the exterior category included impervious
cover removal and downspout disconnection. Locations where excess impervious cover
could be removed were marked on aerial field maps. Examples include unused or
underutilized parking areas and abandoned foot paths.

Waste Management

Every institution generates waste as a result of daily operations, but unlike hotspots, it is
typically just garbage. The field team noted the type of waste generated (e.g., hazardous,
garbage, etc.) and the condition of the dumpsters. Dumpsters with no cover or open lids,
with leaks, damaged/in poor condition, and/or overflowing were noted as potential
pollution sources. The field team also observed whether trash was present that could
leave the site with wind or rain. Dumpsters located near storm drain inlets or lacking
runoff diversion methods were also recorded as potential pollution sources.

Vehicle Operations

Most institutions did not have vehicle operations but a few (including churches and county
facilities) did have buses on-site. Vehicle operations include maintenance, repair, recycling,
fueling, washing, or long-term parking. The presence of any of these activities was noted
for each site since they can be a source of metals, oil and grease, and hydrocarbons. For
the most part, it appeared the institutions likely only stored vehicles on-site. Outdoor
activities including vehicle storage, repair, fueling, and washing were also noted as
potential pollution sources when present.

Outdoor Materials

Materials such as mulch piles, storage drums, and de-icing salt are sometimes stored on
institution grounds. Locations where materials were loaded or unloaded were examined to
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see if areas were uncovered and draining to a storm drain inlet. Storage areas were
evaluated for types of materials stored outdoors and their potential for entering the storm
drain system. Uncovered materials and stained storage areas were used as indicators of
poor outdoor storage practices and potential pollution sources.

Turf/Landscaping

The percentage of forest canopy, turf grass, landscaping, and bare soil covering the
pervious area of a site was recorded on the field form. Sites with more than 20% of bare
soil were noted as potential sources of sediment pollution. Ground maintenance activities
for turf/landscaped areas were also evaluated. High turf management and improper
irrigation practices (non-target/over-watering) were noted since they are potential pollution
sources of nutrients, fertilizer, and pesticides. The field team also determined whether
landscaped areas drained directly to storm drains or if organics (leaves, grass) accumulated
on impervious surfaces. Evidence of buffer encroachment and whether buffer was
adequately planted was also recorded for evaluating restoration potential.

Stormwater Infrastructure

The field team checked whether storm drains were marked and whether stormwater
treatment practices were present. These were evaluated for potential pollution sources
and restoration potential.

After walking the entire property and evaluating the categories discussed above, one or
more of the follow-up actions listed below were recommended based on initial field
observations:

e Tree planting

e Storm drain marking

e Downspout disconnection

e Stormwater retrofit

e Education

e Impervious cover removal

e Stream buffer improvement

e Develop a Pollution Prevention Plan
e Trash management

4.4.2 Summary of Sites Investigated
A total of 40 institutions were assessed throughout the Lower Patapsco watershed. The

number and type of institutions assessed within each subwatershed is summarized in Table
4-10.
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Figure 4-20 shows the distribution of the various types of institutions assessed throughout

the watershed.

Table 4-10: Types of Institutions Assessed by Subwatershed

Faith-

Hospital/

Care

Public

College/
Research

Municipal

Golf

Other

(American

Subwatershed
Santee Branch

based

Center

School

Facility

Facility

Course

Legion) TOTAL

N

Bull Branch

Cedar Branch

Cooper Branch

Dogwood Run

Herbert Run

Herbert Run (E. Br)

Herbert Run (W. Br)

Thistle Run

Sawmill Branch

Patapsco River-A4

—_

Patapsco River-A5

WININPWIN=INW|P;|IN

Patapsco River-C

Patapsco River-A1

N

Miller Branch

Soapstone Branch

TOTAL

17

10
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Figure 4-20: ISl Locations in Lower Patapsco River
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4.4.3 General Findings

The number of the different types of recommended actions for ISls is summarized in Table

4-11 by subwatershed.

Table 4-11: ISI Recommended Actions by Subwatershed

Storm- Impervious Buffer Pollution Trash
Drain Downspout SW Cover Improve- Prevention Manage-
Subwatershed Mark Disconnect Retrofit Educate Removal ment Plan ment

Santee Branch 6 2 0 0 0 0 0 0 0
Bull Branch 502 5 7 7 0 1 0 0 1
Cedar Branch 166 3 1 1 0 1 0 1 3
Cooper Branch 98 2 2 2 0 0 0 0 1
Dogwood Run 355 2 0 0 1 0 1 1 2
Herbert Run 90 1 0 0 0 0 0 0 0
Herbert Run (E. Br) 287 2 2 2 0 1 0 0 2
Herbert Run (W. Br) 1116 2 2 2 1 0 2 0 0
Thistle Run 84 0 3 3 0 0 0 0 0
Sawmill Branch 5 0 0 0 0 0 0 0 1
Patapsco River-A4 156 2 1 1 0 1 0 0 1
Patapsco River-A5 685 3 0 1 0 0 0 0 2
Patapsco River-C

Patapsco River-Al 57 1 1 1 0 0 0 0 0
Miller Branch 168 2 0 0 0 0 0 1 1
Soapstone Branch

TOTAL 3775 27 19 20 2 4 3 3 14
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4.4.3.1 Tree Planting

It was estimated that a total of 3,775 trees could be planted at institutions within the
Lower Patapsco watershed. Trees were recommended for 36 out of the 40 institutions
assessed. Tree planting sites were identified in the field and noted on field maps. Two
examples of potential tree planting areas are shown in Figure 4-21. The number of trees
was estimated based on 15-foot spacing between trees. Table 4-11 represents planning-
level estimates which would be refined through follow-up site investigations if a site is
selected for a restoration/improvement project(s). Like street trees, open space shade
trees are not only an asset aesthetically but they also provide air and water quality
improvement since they intercept precipitation with their leaves and can absorb
precipitation and nutrients through their root systems. This infiltration of precipitation
through leaves or the root systems slows flow rates and provides some treatment before
stormwater runoff reaches the stream network.

Figure 4-21: Potential Tree Planting Areas in Front of I1SI-A-934 (left) and at ISI-A-1121
(right)

4.4.3.2 Stormwater Retrofits

As presented in the table above, the action that was recommended the most after tree
planting was storm drain marking (27 sites). For an example of a storm drain in need of
marking, see Figure 4-22 (left). Stormwater retrofits were recommended at 8 public
institutions and 13 private facilities (21 sites in all). Downspout disconnection was
recommended for 19 sites where sufficient pervious area was available to redirect rooftop
runoff. For an example of a site where rain gardens could be added, see Figure 4-22.
Stormwater retrofits were suggested at these 19 sites, where bioretention (mainly in the
form of rain gardens) could be installed to catch some of the rooftop runoff.

Rain garden installation was also recommended where ample space was available in
conjunction with already disconnected downspouts (e.g. Baltimore Highlands Elementary
School). Discharging to a bioretention area (or rain garden) would be an improvement over
discharging to lawn/grass, as the stormwater would have a longer time to infiltrate and be
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treated to remove nutrients and the site would be designed to receive water, without
eroding as a lawn might. Bioretention incorporates vegetation and filter media through
which storm water infiltrates for pollutant removal prior to groundwater recharge or
entering the stream system. These actions present an opportunity to educate the
community about the connection between the storm drain system and the Lower Patapsco
River and how their individual actions can affect or improve water quality.

Figure 4-22: Opportunities for Stormwater Retrofits Including Storm Drain Marking at ISI-A-
1142 (Left) and Downspout Disconnection and Stormwater Retrofitting
Through Use of Bioretention (Rain Garden) Installation at ISI-A-916 (Right).

4.4.3.3 Impervious Cover Removal

As discussed previously, impervious surfaces prevent precipitation from naturally
infiltrating into the ground. Because runoff from impervious surfaces is often accelerated
and concentrated when it reaches the storm drain and stream systems, it can lead to
stream erosion, habitat destruction, and water pollution. Removing unused or underutilized
impervious surfaces will help increase pervious area and the watershed’s capacity for
infiltrating and treating stormwater runoff.

Impervious cover removal was a recommended action for 4 out of the 40 institutions
investigated. It was recommended in locations where a considerable impervious area
appeared to be abandoned or underutilized, such as parking lots and walking paths. Of the
four sites recommended for impervious cover removal, two were public schools, one was a
research center, and one was a faith-based facility. ~For example, the concrete-lined
storm ditch present at Maiden Choice School (see Figure 4-23) could be a potential
opportunity for impervious cover removal, by restoring the ditch to a more natural system
and including buffer improvement.
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Figure 4-23: Potential Impervious Cover Removal at ISI-A-1439.

4.4.3.4 Buffer Improvement

Forested buffer areas along streams are important for improving water quality and flood
mitigation since they can reduce surface runoff, stabilize stream banks with dense rooting
systems, provide shade, remove pollutants including nutrients and sediment from runoff,
and provide habitat for various types of terrestrial and aquatic life. Three institutions had
streams running through their property which would be potential opportunities for
improving inadequate stream buffers by introducing native vegetation and trees. At
Arbutus Middle School, a stream runs along the northern and eastern portions of the
property and separates two adjacent ball fields. A small bridge crosses the stream to allow
access to the northern-most ball field. In this area, the riparian buffer is severely lacking,
and eroded banks have been armored with gabion baskets, some of which are currently
failing (Figure 4-24). Improving the buffer width not only near this crossing, but along the
entire length of stream would be extremely beneficial to the health of the stream and its
inhabitants. Buffers could also be improved along the stream running along the eastern
portion of Woodlands Golf Course and in areas around the stream that leads to the Library
Pond on the UMBC campus. Buffer improvements at Arbutus Middle School and at UMBC
would be a unique opportunities to combine a restoration project with education and
outreach. Buffer improvement options must be sensitive to property uses while striking a
balance with protecting water resources. For example, a narrow buffer consisting of
native vegetation might be an alternative to a 50-foot wide wooded buffer on either side of
a stream. This would be applicable at Woodlands Golf Course where shading and air
circulation are prime considerations for siting of trees.
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Figure 4-24: Potential Stream Buffer Restoration at ISI-A-1121.

4.4.3.5 Pollution Prevention Planning

A Stormwater Pollution Prevention Plan (SWPPP) establishes procedures for minimizing the
potential for pollutants to be carried away in storm water discharges. These procedures
emphasize the use of Best Management Practices (BMPs) to provide the flexibility to
address varying sources of pollutants at different categories of industrial facilities. If they
do not already exist, development of SWPPPs was recommended at a total of 3 institution
sites in the watershed. The Inwood fuel/maintenance facility, the Woodlands golf course,
and the Baltimore County water tank facility off Powers Lane were identified as candidates
for developing Pollution Prevention Plans if they do not already exist. These facilities all
stored chemicals and materials outside in uncovered areas where they have the potential to
pollute stormwater (Figure 4-25).

Figure 4-25: Stormwater Pollution Prevention Planning Opportunities Exist at ISI-A-303
(right) and ISI-A-102 (left).
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4.4.3.6 Trash and other Waste Management

Trash/waste management is an area in need of improvement throughout various areas of
the watershed, including institutions. A total of 14 institution sites were recommended for
trash management action. Waste management education is recommended to address
leaking dumpsters, open or uncovered dumpsters where trash can leave the site, and
dumpster placement near storm drain inlets or streams. When dumpsters were seen open
and overflowing with trash or leaking, they were identified as locations where trash
management was necessary (Figure 4-26). A leaking dumpster at Lansdowne Elementary
School was photographed and reported to the County on the day of inspection. Cafeteria
waste appeared to be present and a milky substance was observed leaking from the
dumpster. Other dumpsters with evidence of past leakage include those at Woodbridge
Elementary School, Maiden Choice School, Dogwood Elementary School, Relay Elementary
School, Grace Baptist Church, and Westchester Elementary School. Excess, uncontained
trash was observed blowing around the grounds at the American Legion off of Virginia
Avenue and at Maiden Choice School. These trash management problems may be
addressed through various measures such as trash campaigns, waste management
education, improving bulk trash pick-up options, and community clean-ups.

Figure 4-26: Trash Management Opportunities at ISI-A-1537 (left) and ISI-A-305 (right).
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4.5 PERVIOUS AREA ASSESSMENT (PAA)

PAAs were conducted to identify and evaluate sites within the Lower Patapsco River
watershed with potential for land reclamation, reforestation, or re-vegetation. Field
investigations took place May 23 through May 25, 2011. The following subsections
describe the methods used to identify and evaluate restoration potential of pervious areas.

4.5.1 Assessment Protocol

Large parcels of open land throughout the watershed were identified in the office prior to
conducting the field assessment using GIS tax parcel information, land use data, aerial
photographs, and an ADC map. These were shown and labeled on maps created for NSAs
and on larger base maps showing the entire watershed. Upon visiting pervious areas
identified in the office, a PAA was conducted if the field team verified the site as having
sufficient space and potential for restoration. In some cases, additional sites were
identified for PAAs while surveying other upland areas such as underutilized areas on
institutional property and highway medians. The USSR manual recommends assessing
publicly-owned pervious areas greater than two acres and privately-owned areas greater
than five acres. Because many of the subwatersheds in Lower Patapsco River are highly
urbanized, all sites greater than approximately 1 acre were considered.

Unique ID numbers were assigned to PAAs using the classification scheme “PAA_A 100",
where ‘A’ denotes the Lower Patapsco River watershed and the first number corresponds
to a specific subwatershed. As previously described, subwatersheds were assigned the
following unique numbers for the purposes of HSIs, ISls, and PAAs: Dogwood Run (1);
Cedar Branch (3); Patapsco River A1 (4); Miller Branch (5); Cooper Branch (6); Thistle Run
(7); Bull Branch (9); Herbert Run West Branch (11); Patapsco River A4 (12); Herbert Run
East Branch (14); Patapsco River Ab (15) and Sawmill Branch (16). Pervious areas were
numbered sequentially in the ordered they were surveyed within a particular subwatershed.
For example, PAAs in Dogwood Run would be identified as 100, 101, 102, etc.

The entire property of a PAA site was walked by the field team to collect necessary data
and take photographs. Basic information was filled out first including site accessibility,
ownership, current management, and whether the site was connected to other pervious
area. The area of the site was determined in the office using GIS tax parcel information
and aerial photographs.

Access to the site is important when considering its restoration potential. The field team
checked whether access could accommodate foot, vehicle, and/or heavy equipment. A site
that can only be accessed by foot may have less potential for restoration if it requires
greater disturbance or costs to restore (e.g., constructing an access road). Ownership is
also important because different approaches may be used to coordinate with private versus
public institutions. Current management describes the current use of the land including the
following: school, park, right-of-way, or vacant land. The presence and type of connected
pervious area is also relevant to the restoration potential of a pervious area. For example, if
a site connects forested areas, reforesting the site would help to continue the forested
corridor for wildlife habitat or stream buffer purposes. If a site is connected to an existing
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wetland area, it could be reforested to protect the wetland or re-vegetated to extend the
wetland area. The other data categories assessed are briefly described below.

Current Vegetative Cover

The current vegetative cover was assessed including the proportion of the site covered by
turf, herbaceous, bare soil, trees, or shrubs. Turf management status was also recorded
including turf height, mowing frequency, and condition (e.g., thick, sparse, continuous,
etc.). The presence of invasive species was noted including percent of site with invasive
species and type.

Impacts

Impacts were assessed to indicate the amount of site preparation required to restore the
pervious area. Possible impacts noted include soil compaction, erosion, trash and dumping,
and poor vegetative health. Significant impacts from any of these factors will influence site
preparation required, types of plants that can survive and success of an implemented
project.

Reforestation Constraints

Similar to impacts, information regarding factors that may impede reforestation efforts was
collected. The type of sun exposure was recorded as full sun, partial sun, or shade. The
field team noted whether there was a nearby water source for supplemental water if
necessary.

Other constraints related to reforestation that were noted include overhead wires,
underground utilities, pavement, and buildings. Private ownership was noted as a potential
constraint. Recommendations for pervious area restoration based on initial field
observations included one or more of the following:

Good candidate for natural regeneration

May be reforested with minimal site preparation
May be reforested with moderate site preparation
May be reforested with extensive site preparation
Poor reforestation or regeneration site

4.5.2 Summary of Sites Investigated

A total of 25 pervious areas were assessed within the Lower Patapsco River watershed
totaling 1,186.2 acres (Table 4-11). The following number of PAAs were conducted
according to subwatershed: 3 in Dogwood Run; 7 in Herbert Run West Branch; 1 in
Patapsco River A4; 1 in Herbert Run East Branch; 3 in Patapsco River A5; 1 in Sawmill
Branch; 2 in Cedar Branch; 2 in Patapsco River A1; 2 in Miller Branch; 1 in Cooper Branch;
1 in Thistle Run; and 1 in Bull Branch. Parcel sizes ranged from 1.3 acres to 207.9 acres.
Six of the sites assessed were less than 10 acres in size. All sites surveyed were con-
sidered as open pervious cover type, but in reality were a mixture of treed, shrubby, and
open areas. Figure 4-27 shows the location and size of PAAs within the watershed.
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4.5.3 General Findings

A summary of PAA results including parcel size, ownership, management, percent turf
cover, and site preparation required for the sites assessed is provided in Table 4-12.

Table 4-12: Summary of Lower Patapsco River PAA Results
Total
Parcel
Site ID Site Name Size Ownership Management Turf Site Prep.
(acres) %
PAA A 101 Health 34.4 Public Institution 10 Minimal
Services
Admin.
PAA A 102 Woodlands 81.8 Private Golf Course 80 Minimal
Golf Course
PAA A 103 Stony Barr 9.0 Private Housing 90 Minimal
0.S. Complex
PAA A 304 Grace Baptist 2.4 Private Church 95 Minimal
PAA A 305 Woodbridge 16.8 Public School 60 Minimal
E.S.
PAA A 406 Westchester 5.6 Public Park and 80 Minimal
Community Community
Center Center
PAA A 407 Full Gospel 9.6 Private Church 90 Moderate
Pentecostal
PAA A 508 Horticultural 28.5 Public School/Park 40 Minimal
Skills Center
PAA A 509 Baltimore 17.9 Public Water Tank 40 Moderate
County and Grounds
Water Tank
PAA A 623 Benjamin 40.6 Public Park 25 Minimal
Banneker
Park
PAA A 710 Patapsco 207.9 Public Park 70 Minimal
Horse Center
PAA A 912 Unknown — 3.6 Public Stormwater 25 Extensive
Government Facility
Parcel
PAA A 1113 | The 42.7 Private School 60 Minimal
Children’s
House
PAA A 1114 | Rolling Road 92.5 Private Golf Course 90 Minimal
Country Club
PAA A 1115 | Catonsville 64.4 Public School 40 Minimal
High School
PAA A 1117 | Arbutus 71.4 Public Cemetery 85 Minimal
Memoria
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Table 4-12. (Continued)

Total
Parcel
Size Ownership Management Turf Site Prep.
(acres) %
PAA A 1118 | UMBC 18.2 Public School 35 Minimal
Technology
Education
Center
PAA A 1121 Spring Grove 152.9 Public Hospital 40 Minimal
Hospital
PAA A 1122 | Univ. of MD 75.4 Public School 30 Minimal
Baltimore
County
PAA A 1420 | Halethorpe 15.3 Public School 77 Minimal
Elementary
School
PAA A 1519 | Southwest 95.9 Public Park 10 Minimal
Area Park
PAA A 1524 | United 22.2 Public Cemetery 70 Extensive
Hebrew
PAA A 1525 | Baltimore 1.3 Public Stormwater 15 Moderate
County Facility
Property
PAA A 1526 | Oblate 40.7 Private Nunnery 10 Minimal
Sisters of
Providence
PAA A 1611 Catonsville 35.2 Public Park 20 Minimal
Park

Based on the history of previous SWAP assessments in the County, the most likely
candidates for successful pervious area restoration efforts are those on public lands with
minimal site preparation required. Public sites are eligible for tree planting through DNR’s
“Tree-mendous Maryland” program and are good opportunities for volunteer or community
projects. Of the 25 sites surveyed, 18 are under public ownership and most were
considered to require minimal site preparation. These 18 were considered the best
opportunities for plantings. All 25 pervious area sites assessed are briefly described
below.
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Health Services Administration (Dogwood Run)

The Health Services Administration facility is located south of Dogwood Road, and is
maintained by Baltimore County (Figure 4-28). Although the facility footprint is relatively
large, there is only one moderately-sized parcel that would be appropriate for tree planting.
This site was recommended for reforestation with minimal site preparation to buffer the
existing non-forested stream buffer in the northwestern part of the property. This site
receives full sun exposure and is easily accessible by foot, vehicle, and heavy equipment.
Reforestation of a portion of the site would require verification that it would not interfere
with the current use of the site and tree planting could be a potential community project.

T

i

Figure 4-28: Photos of PAA-A-101, Health Services Administration (Dogwood Run).

Woodlands Golf Course (Dogwood Run)

The Woodlands and Diamond Ridge Golf Courses are located off of Ridge Road, near its
intersection with Dogwood Road (Figure 4-29). It is privately owned and maintained and is
easily accessible by foot, vehicle, or heavy equipment. It is mostly covered by turf (80%)
with some existing small trees as part of the golf course. One relatively small area most
suitable for tree planting exists in the southern-most part of the golf course, adjacent to a
large pond, just north of Dogwood Road. This site receives full sun exposure.
Reforestation of a portion of the site would require further verification that it would not
interfere with the current use of the site. Because this is an active golf course, it is not
certain that this could be a community tree planting project.
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Figure 4-29: Photos of PAA-A-102, Woodlands Golf Course (Dogwood Run).

Stony Barr Road (Dogwood Run)

The Stony Barr site is located off Flaxton Court, near where it meets Stony Barr Road
(Figure 4-30). It is privately owned and maintained and is easily accessible by foot,
vehicle, or heavy equipment. It is mostly covered by turf (90%), but is surrounded to the
north, south, and west by existing forested lands. One area suitable for tree planting is
located in the western part of the site. This site receives full sun exposure. This project
would expand the surrounding forested buffer area while providing increased wildlife
habitat and water quality benefits. Reforestation of the site would require further
verification that it would not interfere with the current community use of the site, and that
tree planting could be a potential community project.

Figure 4-30: Photos of PAA-A-103, Stony Barr Road (Dogwood Run).
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Grace Baptist Church (Cedar Branch)

The Grace Baptist Church site is located off North Rolling Road, south of King William
Drive (Figure 4-31). It is privately owned and maintained and is easily accessible by foot,
vehicle, or heavy equipment. It is mostly covered by turf (95%), with scattered medium
and large-sized shade trees throughout. While there is no visible stream buffer in the
vicinity of the site, benefits of tree planting here would include slowing of surface flow
runoff. This site receives primarily full sun exposure. Reforestation of a portion of the site
would require verification that it would not interfere with the current use of the site and
tree planting could be a potential community project.

Figure 4-31: Photos of PAA-A-304, Grace Baptist Church (Cedar Branch).

Woodbridge Elementary School (Cedar Branch)

Woodbridge Elementary School is located off Pleasant Valley Drive, and is owned and
maintained by Baltimore County (Figure 4-32). This site was recommended for
reforestation with minimal site preparation mostly for stream buffer improvement purposes,
but tree planting would need to be balanced with school uses. The selected planting area
is located in the western part of the school grounds, adjacent to existing forest at the far
edge of school playing fields. Overall, the site likely presents a reasonably good
opportunity for improvement of the existing forested stream buffer, apparently without
much loss of school playing fields and other current uses. This planting project would be
an excellent opportunity for community/student participation.
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Figure 4-32: Photos of PAA-A-305, Woodbridge Elementary School (Cedar Branch).

Westchester Community Center (Patapsco River — A1)

The Westchester Community Center is located off Westchester Avenue in Oella, and is
owned by Baltimore County and maintained by the Westchester Center Foundation. While
there is no visible stream buffer in the vicinity of the site, benefits of tree planting here
would include slowing of surface flow runoff, especially to the existing stormwater facility
(see photo, Figure 4-33). This site receives primarily full sun exposure. Reforestation of a
portion of the site would require verification that it would not interfere with the current
community use of the site. The selected planting area is located in the western part of the
Center, adjacent to existing forest at the far edge of playing fields. This planting project
would be an excellent opportunity for community participation.

Figure 4-33: Photos of PAA-A-406, Westchester Community Center (Patapsco River A-1).
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Full Gospel Pentecostal (Patapsco River — A1)

The Full Gospel Pentecostal Church site is located off Westchester Avenue in Oella, and is
privately owned and maintained (Figure 4-34). While there is no visible stream buffer in the
vicinity of the site, benefits of tree planting here would include slowing of surface flow
runoff and would add to the existing forested buffers on all sides of the site. This site
receives full sun and partial shade exposures. Reforestation of a portion of the site would
require verification that it would not interfere with the current uses of the site by the
church. Two selected planting areas are located in the north-central and western parts of
the site; both are adjacent to existing forest. This planting project could be an excellent
opportunity for both parishioner and community participation.

g

Figure 4-34: Photos of PAA-A-407, Full Gospel Pentecostal (Patapsco River — A1).

Horticultural Skill Center (Miller Branch)

The Horticultural Skill Center school is located within the George F. Bragg Nature Center
off Baltimore National Pike in Catonsville; it is owned and maintained by Baltimore City
(Figure 4-35). This site was recommended for reforestation with minimal site preparation
mostly for stream buffer improvement purposes. The planting area initially selected
through the GIS analysis is located in the western part of the site. Field observations,
however, indicated that much of this original area was already forested. Tree planting
would likely be most appropriate in the southern-most part of the site. Overall, the site
likely presents a reasonably good but small opportunity for improvement of the existing
forested stream buffer. This planting project could be an excellent opportunity for student
and community participation.
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Figure 4-35: Photos of PAA-A-508, Horticultural Skill Center (Miller Branch).

Baltimore County Water Tank (Miller Branch)

The Baltimore County Water Tank site is located off Powers Lane in Catonsville; it is
owned and maintained by Baltimore County (Figure 4-36). This site was recommended for
reforestation with moderate site preparation primarily for stream buffer improvement
purposes. The selected planting area is located in the southeastern part of the site, around
an existing man-made depression (the feature had standing water at the time of the May
2011 field surveys). Steep side slopes, however, in some areas could require additional
site preparation prior to planting. Overall, the site likely presents only a small opportunity
for improvement of the existing forested stream buffer. Further, it is not clear whether this
planting project could be an opportunity for community participation.

Figure 4-36: Photos of PAA-A-509, Baltimore County Water Tank (Miller Branch).
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Benjamin Banneker Park (Cooper Branch)

The Benjamin Banneker Park site is located off Oella Avenue in Oella; it is owned and
maintained by Baltimore County (Figure 4-37). There are two separate moderate-sized
parcels that would be appropriate for tree planting; both are in the northeastern part of the
site. This site was recommended for reforestation with minimal site preparation to bolster
the existing partially forested stream buffer in the northeastern part of the property. This
site receives full sun exposure and is easily accessible by foot, vehicle, and heavy
equipment. Reforestation of a portion of the site would require verification that it would
not interfere with the current uses of the site, and tree planting could be a potential
community project.

Figure 4-37: Photos of PAA-A-623, Benjamin Banneker Park (Cooper Branch).

Patapsco Horse Center (Thistle Run)

The Patapsco Horse Center site is located within Patapsco Valley State Park off Frederick
Road in Catonsville; the land is owned by the state of Maryland Department of Natural
Resources (Figure 4-38). Because of the number of small headwater tributaries (often with
almost no riparian buffers) and the quantity of open unforested land, this site presents
some of the best forest planting opportunities in the entire Lower Patapsco River
watershed. These unnamed site tributaries drain south directly to the Patapsco River. This
site generally receives full sun exposure and is easily accessible by foot, vehicle, and heavy
equipment over farm lanes. Large areas of the site could be planted, but it is currently an
active horse farm. Site planning would require verification that tree planting would not
interfere with the current uses of the site (or current uses would have to be modified). It is
also likely that tree planting here could be a valuable long-term community project and is
currently being evaluated for that purpose by the Friends of Patapsco Valley and Heritage
Greenway.
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Figure 4-38: Photos of PAA-A-710, Patapsco Horse Center (Thistle Run).

Unknown - Government Parcel (Bull Branch)

This dry stormwater pond site (Figure 4-39) is located off Fusting Avenue in Catonsville;
according to the initial GIS analysis, it is owned and maintained by the federal government.
Upon inspection during the field visit, no areas of the site were deemed appropriate for tree
planting. This is because of the extensive work that would likely be required to make this
small stormwater facility suitable for planting (e.g., fix steep-sloped berms, unsuitable
compacted soils, etc.). Further, it is not clear whether this planting project could be a real
opportunity for community participation.

Figure 4-39: Photos of PAA-A-912, Unknown — Government Parcel (Bull Branch).
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The Children’s House (Herbert Run — W. Branch)

The Children’s House site is located off Bloomsbury Avenue in Catonsville (Figure 4-40); it
is privately owned and maintained. There are two separate moderate-sized parcels that
would be appropriate for tree planting; one is in the northern part, and the other is in the
southeastern part, of the site. These two sites were recommended for reforestation with
minimal site preparation to add to the existing forest in these areas of the property. The
southeastern parcel could be planted with hydrophytic species adjacent to the existing
stormwater management facility. This site receives full sun exposure and is easily
accessible by foot, vehicle, and heavy equipment. Reforestation of these sites would
require verification that it would not interfere with current uses. Tree planting here could
be a potentially valuable project for the resident children, as well as the community.

Figure 4-40: Photos of PAA-A-1113, The Children’s House (Herbert Run — W. Branch).

Rolling Road Country Club (Herbert Run — W. Branch)

The Rolling Road Country Club golf course is located off Valley Road, near its intersection
with South Rolling Road, in Catonsville (Figure 4-41). It is privately owned and maintained
and is easily accessible by foot, vehicle, or heavy equipment. It is mostly covered by turf
(90%), with some existing small and moderately-sized trees as part of the golf course.
Because of its tight layout and from conversations with course personnel, however, there
are no areas where multiple tree plantings would not affect golf course play. There are
some areas where a few individual trees could be planted. This, however, was deemed
not to meet the watershed goals. Finally, because this is an active golf course, it is not
likely that this could ever be a community tree planting project.
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Figure 4-41: Photos of PAA-A-1114, Rolling Road Country Club (Herbert Run - W.
Branch).

Catonsville High School (Herbert Run — W. Branch)

Catonsville High School is located off South Rolling Road (Figure 4-42), and is owned and
maintained by Baltimore County. One site within this large complex was recommended for
reforestation with minimal site preparation to enhance existing wooded areas, but tree
planting would need to be balanced with school uses. The selected planting area is
located in the central part of the school grounds, to the south of existing woods west of
the football field. The site presents a reasonably good opportunity for improvement of
existing forest resources, apparently without much loss of school playing fields and other
current uses. This planting project would be an excellent opportunity for student and
community participation.

Figure 4-42: Photos of PAA-A-1115, Catonsville High School (Herbert Run — W. Branch).
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Arbutus Memorial (Herbert Run — W. Branch)

This privately-owned cemetery is located off Sulphur Springs Road in Arbutus (Figure 4-
43). This site was originally planned as an opportunity for bolstering the existing adjacent
forest buffer. Upon inspection during the field visit and after conversations with cemetery
workers, however, no areas of the site were deemed appropriate for tree planting. Most all
areas of the site either possessed graves or were surveyed and marked for new ones.
Although there was a sizable open area with no current graves in the southern part of the
site, the entire area was surveyed and marked for new graves. Further, by their nature,
cemeteries are not likely conducive places for getting community involvement in tree
planting projects.

Figure 4-43: Photos of PAA-A-1117, Arbutus Memorial (Herbert Run — W. Branch).

Technology Education Center (Herbert Run — W. Branch)

The University of Maryland Technology Education Center is located near the corner of
Shelbourne Road and Poplar Avenue on the campus (Figure 4-44); it is owned and
maintained by the State of Maryland. One long, narrow site was recommended for
reforestation with minimal site preparation to enhance existing wooded areas; tree
planting, however, may need to be balanced with school uses. The southern-most part of
the selected planting area is in wetlands, and would be an appropriate place to install
hydrophytic species. The site presents a very good opportunity for improvement of
existing riparian forest resources, apparently without much loss of current school uses.
This planting project would be an excellent opportunity for student and community
participation.
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Figure 4-44: Photos of PAA-A-1118, Technology Education Center (Herbert Run — W.
Branch).

Spring Grove Hospital (Herbert Run — W. Branch)

The Spring Grove Hospital is located off of Valley Road in Catonsville (Figure 4-45) ; it is
owned and maintained by the State of Maryland. Two small sites and two larger sites
were recommended for planting along the existing narrow riparian buffers of unnamed
tributaries at the site. The sites present a very good opportunity for improvement of
existing riparian forest resources, but there may be a need to balance these opportunities
with existing uses by the hospital. This planting project could be an excellent opportunity
for community participation, and may present a good public relations action for the
hospital. Any restoration should take into account future uses of the hospital site.

Figure 4-45: Photos of PAA-A-1121, Spring Grove Hospital (Herbert Run — W. Branch).
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University of Maryland Baltimore County Property (Herbert Run — W. Branch)

The University of Maryland Baltimore County (UMBC) property is located off of Hilltop
Circle in Arbutus (Figure 4-486); it is owned and maintained by the State of Maryland.

Two small sites and one larger site were recommended for planting along the existing
narrow riparian buffers of unnamed tributaries in the northern, central, and southern parts
of the campus. The sites likely present a very good opportunity for improvement of
existing riparian forest resources. Further, these areas do not appear to be currently used
for sports or other school activities. This planting project could be an excellent opportunity
for community and student participation.

Figure 4-46: Photos of PAA-A-1122, University of Maryland Baltimore County Property
(Herbert Run — W. Branch).

Oblate Sisters of Providence (Patapsco River — A4)

The Oblate Sisters of Providence site is located off Gun Road in Catonsville (Figure 4-47);
it is privately owned and maintained. There is one large parcel and one smaller parcel that
would be appropriate for tree planting; the large one is in the southwestern part, and the
other is in the northern part, of the site. These two sites were recommended for
reforestation with minimal site preparation. Establishment of additional forest in the large
southwestern parcel would provide additional buffer to the existing headwater stream that
flows off the site to the south. Planting of the northern parcel would add to the existing
margin of forest in this part of the site. Both planting parcels receive full sun exposure and
are easily accessible by foot, vehicle, and heavy equipment. Reforestation of these sites
would require verification that it would not interfere with current uses or future intentions
for the land. Because of its relative isolation, it does not appear that community
involvement for tree planting would work at this site.
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Figure 4-47: Photos of PAA-A-1216, Oblate Sisters of Providence (Patapsco River — A4).

Halethorpe Elementary School (Herbert Run — E. Branch)

Halethorpe Elementary School is located off Maple Avenue in Halethorpe (Figure 4-48), and
is owned and maintained by Baltimore County. One long, narrow planting site was
recommended for reforestation with minimal site preparation along the northeastern
boundary of the school. The site presents a reasonably good opportunity for establishment
of additional forest buffer along the unnamed stream along the northern part of the school.
It appears that planting this area would not interfere with current school uses (playing
fields, ball fields, etc.). Tree planting, however, would likely need to be balanced with
school uses. This planting project would almost certainly be an excellent opportunity for
student and community participation.

Figure 4-48: Photos of PAA-A-1420, Halethorpe Elementary School (Herbert Run - E.
Branch.
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Southwest Area Park (Patapsco River — A5)

The Southwest Area Park (Figure 4-49) is located in the far southeastern part of Baltimore
County, between Patapsco Avenue and I-895; the park is owned and operated by
Baltimore County. The park comprises large non-forested wetland and tributary
complexes, and likely presents some of the best forest planting opportunities in the entire
Lower Patapsco River watershed. The unnamed site tributaries drain east directly to the
mainstem Patapsco River. This site generally receives full sun exposure and is accessible in
many places by foot, vehicle, and heavy equipment over park roads. Large areas of the
site could be planted, but it is currently an active regional park. Site planning would
require verification that large-scale tree planting would not interfere with the current uses
of the park (or current uses would have to be modified). Because of its adjacent urban
neighborhoods, it is also likely that tree planting here could be a valuable long-term
community project.

Figure 4-49: Photos of PAA-A-1519, Southwest Area Park (Patapsco River — Ab).

United Hebrew Cemetery (Patapsco River — A5)

This privately-owned cemetery is located off Old Washington Boulevard in Halethorpe
(Figure 4-50). This site was originally considered as an opportunity for bolstering the
existing adjacent forest buffer. Upon inspection during the field visit, however, no areas of
the site were deemed appropriate for tree planting. Most all areas of the site either
possessed graves or were surveyed and marked for new ones. Although there was a
sizable open area with no current graves in the southern-most part of the site, the entire
area was surveyed and marked for new graves. Further, by their nature, cemeteries are
not likely conducive places for getting community involvement in tree planting projects.
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Figure 4-50: Photos of PAA-A-1524, United Hebrew Cemetery (Patapsco River — Ab).

Baltimore County Property (Patapsco River — A5)

The Baltimore County Property site is a stormwater facility located immediately north of
Spencer Street in Lansdowne (Figure 4-51); it is owned and maintained by Baltimore
County. This site is currently a wet retention facility that is dominated by broadleaf
cattails. It is possible that hydrophytic tree species could be planted throughout this
facility. The feature possessed some surface water at the time of the May 2011 field
survey. It is not clear, however, whether this stormwater facility could remain functional if
it were primarily treed. Further, access from the Spencer Street (flag lot) side could be
difficult for any machinery at the existing tall concrete weir structure, potentially forcing
access from adjacent private property. It is not certain at present whether this planting
project could be an opportunity for community participation.

Figure 4-51: Photos of PAA-A-1525, Baltimore County Property (Patapsco River — Ab).
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Catonsville Park (Sawmill Branch)

The Catonsville Park site is located off North Rolling Road in Catonsville (Figure 4-52); it is
owned and maintained by Baltimore County. There are three separate moderate-sized
parcels that would be appropriate for tree planting; all three are in the western (un-
forested) part of the park. This site was recommended for reforestation with minimal site
preparation to reinforce the existing partially forested stream buffers in the western part of
the property. This site receives full sun exposure and is easily accessible by foot, vehicle,
and heavy equipment. Reforestation of the three sites would require verification that the
projects would not interfere with the current uses of the park. It is quite likely that tree
planting at Catonsville Park could be a successful community project.

Figure 4-52: Photos of PAA-A-1611, Catonsville Park (Sawmill Branch).
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CHAPTER 5: RESTORATION OPTIONS

5.1 INTRODUCTION

This chapter presents an overview of the key management practice recommendations for
the Lower Patapsco watershed. These practices are geared toward restoring degraded
resources in urban/suburban watersheds. The chapter is divided into five sections: County
Capital Programs, County Management Programs, Volunteer Restoration Programs,
Business and Institutional Initiatives, and Citizen Awareness Activities.

These groups were separated based on the scale for implementation and the controlling
organization. The county programs are county-wide and implemented individually or
collaboratively by multiple county agencies. Comparatively, the volunteer and many of the
awareness programs are at a community or neighborhood scale and oversight is by a non-
government organization. Business and institutional efforts are at a site-specific scale and
implementation is most effective when oversight is with the property owner.

5.2 COUNTY CAPITAL PROGRAMS
5.2.1 Stormwater Management

The application of stormwater management practices varies according to the impervious
cover and land use makeup of the site or subwatershed. The most cost-efficient method to
augment stormwater treatment is to convert existing dry detention ponds to a design with
greater pollutant removal capability. This is referred to as a stormwater pond conversion. If
enough land is available, great benefit can be gained by constructing a new facility,
designed with current state of the art technology, to reduce pollutants to the maximum
extent practicable. However, a developed subwatershed seldom has sufficient open space
for new stormwater ponds. Instead there are options available to put treatment systems
directly in the storm drain system or below ground, under parking lots or structures. Many
packaged systems are available through the retail market and are explained further below.
Additional stormwater management facilities in alleys and adjacent to parking lots can offer
treatment of large amounts of impervious surface. Also, new research in porous concrete
and asphalt may offer the potential for additional reductions in impervious cover on public
and private properties.

5.2.1.1 Detention Pond Conversion

Dry detention ponds are typically designed for flood control or channel protection (against
erosive storm flows) and have little or no pollutant removal capacity because they allow
smaller pollution laden storm flows (“first flush”) to pass through unabated. These facilities
have the greatest potential for conversion to a facility type with greater pollutant removal
efficiency. Modern, state-of-the-art stormwater facilities are designed to capture and retain
stormwater runoff and allow enough detention time of the first flush for sediments and
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pollutants to settle out, while also providing channel protection and/or flood control if
necessary.

5.2.1.2 Stormwater Retrofits

The developed nature of the urban and suburban watershed provides limited potential for
implementing new above-ground stormwater control projects other than converting existing
stormwater ponds. Where space exists between an outfall and the stream channel,
retrofits such as floodplain wetlands and energy dissipation devices can often be
considered. Floodplain wetlands can provide treatment of storm flows prior to entering the
stream channel. Energy dissipation devices can reduce stream power, and thus erosive
forces of storm flows, prior to entering the stream channel.

Curb and gutter systems consist of numerous inlets, pipes, and outfalls. While the curb
and gutter system moves stormwater quickly from roadways, it delivers increased runoff
volumes and untreated pollutants to receiving water bodies. One way to address these
potential water quality issues is to install proprietary Best Management Practices (BMPs) at
selected storm drain inlets. Various structural BMPs are commercially available and include
catch basin inserts, water quality inlets, oil/grit separators, filtering devices and
hydrodynamic devices. Proprietary BMPs are can be designed to address specific pollutants
such as floatables and solid waste, nutrients, metals, sediment and oil/grease. Most are
helpful for removing a portion of pollutants for pretreatment. Devices may also be used in
conjunction with another BMP type such as an infiltration trench or a grassed swale for
filtering pollutants upstream of an inlet. While proprietary devices can be costly, they are
water improvement alternatives for areas where there is inadequate space for other
stormwater management options. Baltimore County uses information from its outfall
screening program and stream corridor assessments to select inlets that would be good
candidates for proprietary devices.

5.2.1.3 Parking Lot/Alley Retrofits

Parking lots and alleyways can sometimes present the best opportunities for stormwater
control because they tend to be sources of concentrated chemical and physical pollution as
well as temperature pollution sources. Pavement in alleys can be replaced with modern,
pervious materials that soak up the rain and whatever pollution it picked up when it hit the
ground. Alleys can also be retrofitted with pervious grass strips down the middle or
perpendicular filter strips. Parking lots sloping towards an adjacent pervious area can be
retrofitted to have their runoff directed to an engineered bioretention area rather than
flowing directly to the storm drain system. This last option takes advantage of minimum
green space requirements by simultaneously using those green spaces for stormwater
control. This can provide significant cost savings.
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5.2.2 Stream Corridor Restoration

Stream corridor restoration practices are used to enhance the appearance, stability, and
aquatic function of urban stream corridors. The practices range from simple stream repairs
such as vegetative bank stabilization and localized grade control, to comprehensive repair
applications such as full channel redesign and re-alignment. Stream repair practices are
often combined with stormwater retrofits and riparian management practices to meet
subwatershed restoration objectives and ensure the success of stream repairs.

Channel redesign follows natural channel design techniques and is utilized to stabilize
eroded, degraded stream banks and to protect infrastructure such as private property,
buildings, bridges, culverts and utilities. Stabilizing the stream channel improves water
quality by reducing bank erosion to pre-development levels, and the pollutants contained in
those sediments from entering the stream. In addition, protecting infrastructure such as
sewer and storm drain pipes reduces and/or eliminates water quality impacts associated
with leaking sewer pipes and manholes. Where conditions allow, reconnecting the stream
channel to its floodplain provides additional water quality benefits.

5.2.3 Reforestation - Buffers & Open Space

The Community Reforestation Program (CRP) was established by Baltimore County’s
Department of Environmental Protection and Sustainability (EPS) to provide a dedicated
workforce for planting, monitoring, and maintaining forest mitigation projects. The program
is funded through fees-in-lieu of mitigation for forests removed as a result of public and
private land development, as required by the implementation of the county’s Forest
Conservation Act and Chesapeake Bay Critical Area Regulations. The CRP is the only full-
time county-wide reforestation mitigation program among Maryland’s counties.

The CRP includes a four-person reforestation crew that carries out year-round reforestation
operations. The crew is based at a one-acre site in eastern Baltimore County that is
provided by the Department of Recreation and Parks. This home base houses a growing
out nursery for 10,000 tree seedlings; equipment and machinery needed for planting,
monitoring, and maintaining the reforestation projects; and office space for the
reforestation team. Occasionally, the CRP will undertake special grant-funded projects to
improve water quality and groundwater recharge, as well as wildlife habitat. The most
recent example is the expansion of forest buffers and the reforestation of fields on private
rural properties.

5.3 COUNTY MANAGEMENT PROGRAMS

County management programs can directly support subwatershed restoration efforts
through services, monitoring and development review. Street sweeping, inlet cleaning,
trash and recycling collections are services that help protect water quality. The lllicit
Discharge Detection and Elimination Program monitors the water flowing from stormwater
outfalls to identify any potential contamination. The land development process imposes a
rigorous review of impacts to natural resources.
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5.3.1 Street Sweeping

Baltimore County has an active street sweeping program to remove debris, dirt and
pollutants from the roads before they enter the storm drain system. Effective street
sweeping usually involves using a vacuum assisted sweeper, and a schedule that coincides
with things like trash pickup days or seasonal changes such as leaf litter in the fall and
more frequent lawn care activities by residents in spring and summer.

5.3.2 Inlet Cleaning

The Baltimore County storm drain system consists of approximately 388 miles of storm
drainpipe, 14,400 inlets, and 3,460 outfalls. In order to keep the entire system clean of
trash, debris, and sediment, the Department of Public Works maintains three storm drain
cleaning vehicles and employs three crews of two men each on a daily basis to clean the
storm drains and pipes. Removing the material from the storm drain system reduces street
flooding, a potential safety hazard, and aids in the detection of illicit connections.

5.3.3 lllicit Discharge Detection and Elimination Program

The County's lllicit Connection program ensures that all discharges to and from the county
separate storm sewer system that are not composed entirely of stormwater are either
permitted by MDE or eliminated. The County is required to screen a minimum of 150 storm
drain outfalls annually for the purposes of detecting and removing these unpermitted
discharges. The lllicit Connection program is responsible for performing outfall screenings,
reporting screening data, and coordinating remedial actions. The lllicit Connection program
also investigates illicit connection complaints from other agencies, citizens or volunteers in
the Stream Watch Program. This program allows citizens to adopt a stream, which
includes tracking the health of the stream and reporting problems or potential problems
they observe.

Routine outfall screenings for detection of illicit connections compliment citizen complaints
of problems they observe. The routine outfall screenings catch the chronic problems that
may be missed by the public, such as chlorine leaks from the county water supply. Citizens
provide surveillance at a level beyond that of the monitoring staff. A majority of the time
citizens call while they are actually observing a problem and often can provide immediate
local information that increases the chance of eliminating illicit connections.

5.3.4 Land Development Review

New development and redevelopment projects undergo a rigorous review for impacts to
natural resources. Regulations are in place for the protection of stream buffers, forests,
tidal shorelines, groundwater, and stormwater runoff. In addition, on-site inspections take
place during the construction process for erosion and sediment control. Post construction
follow-up inspections review the stream buffers, forests, tidal shoreline and stormwater
facilities before a development project is released for occupancy. The following are the
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current regulatory programs used during the development and redevelopment plan review
process and follow-up inspections.

5.3.4.1 Riparian Forest Buffers:

Baltimore County enacted the Regulations for the Protection of Water Quality, Streams,
Wetlands and Floodplains in 1991. These regulations require development designs to
include a 75 or 100 foot stream buffer and provisions for expansion of the riparian buffer
for steep slopes, wetlands and floodplains. Development plans must minimize road
crossings, have stormwater management facilities and outfall outside of the riparian buffer,
and place utilities outside the buffer to the extent possible. In cases where fish passage is
an issue, stream crossings should be either open bottom bridges or provide for low flow
fish passage. All of these design considerations are an attempt to maintain the integrity of
the riparian buffer.

5.3.4.2 Forest Conservation

The main purpose of the Maryland Forest Conservation Act, enacted in 1991, is to
minimize the loss of Maryland's forest resources during land development by making the
identification and protection of forests and other sensitive areas an integral part of the site
planning process. EPS oversees local implementation of these regulations during the
development review process and conducts inspections during the construction and post-
construction closeout process. Of primary interest are areas adjacent to streams or
wetlands, those on steep or erodible soils or those within or adjacent to large contiguous
blocks of forest or wildlife corridors. Identification of priority areas is completed prior to
design of the development plan. Any activity requiring an application for a subdivision,
grading permit or sediment control permit on areas 40,000 square feet (approximately one
acre) or greater is subject to the Forest Conservation Act and requires a Forest
Conservation Plan prepared by a licensed forester, licensed landscape architect, or other
qualified professional.

5.3.4.3 Chesapeake Bay Critical Area

The Chesapeake Bay Critical Area law and criteria were designed to foster more sensitive
land use and development activity along the tidal shorelines and to ensure the
implementation of appropriate long-term conservation measures to protect important
habitats. The law identified the "Critical Area" as all land within 1,000 feet of the mean
high water line of tidal waters or the landward edge of tidal wetlands. The Critical Area
Act, passed in 1984, was significant and far-reaching, and marked the first time that the
State and local governments jointly addressed the impacts of land development on habitat
and aquatic resources.
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5.3.4.4 Groundwater Management

The Groundwater Management Section within EPS is charged with the responsibility of
managing and protecting the groundwater resources of Baltimore County. The
Groundwater Management section handles issues related to drinking water wells, septic
systems, and removal of residential underground storage tanks. These systems are
regulated during the development review process and property title transfers to protect
residents and groundwater resources.

5.3.4.5 Stormwater Management

Stormwater management in the State of Maryland has evolved over time, with the initial
emphasis on quantity control in the mid to late 1980s, to quantity and quality control in
the 1990s, to the more recent emphasis on channel protection (one year storm
management) and diffusing stormwater over the site (Low Impact Development). Baltimore
County implements stormwater management as a critical companion to riparian buffers.
The control of erosive flows through stormwater management augments the riparian forest
buffer in the protection of natural resources.

5.3.4.6 Erosion and Sediment Control

Baltimore County has delegated authority from the Maryland Department of the
Environment to enforce the State Erosion and Sediment Control Program. The main
function of the Erosion and Sediment Control Program is to monitor best management
practices (BMPs) for sediment from new development and redevelopment during the
construction phase. These practices prevent sediment and other pollutant inputs into the
storm drain system and stream network. The sediment control BMPs are specified in the
sediment and erosion control plan for each development site. Sediment control plans are
required for any construction activity disturbing an area greater than 5,000 square feet. A
standard plan for erosion and sediment control is used for residential construction activity
disturbing less than 30,000 square feet and for all other construction activity disturbing
less than 20,000 square feet.

5.3.5 Trash and Recycling
5.3.5.1 Single Stream Recycling

Baltimore County began Single Stream Recycling in 2010. All recyclables (plastics, glass,
metals, paper, and cardboard) are collected co-mingled by the curbside each week. Under
this program, recycling rates have increased as a result of a greater number of accepted
materials, convenience of only needing one bin, and weekly pickup. Recycling saves
energy, helps protect natural resources, and reduces air and water pollution.
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5.3.5.2 Household Hazardous Waste Collection

In response to numerous requests from citizens and elected officials concerned with
disposal of hazardous wastes from their own homes, Baltimore County citizens can drop
off household hazardous waste materials for recycling or proper disposal at a permanent
processing facility located at the Eastern Sanitary Landfill Solid Waste Management
Facility. Materials dropped off for processing include unwanted household chemicals, such
as paints, flammable cleaning solvents, automotive fluids, pesticides, pool chemicals,
acids, mercury thermometers, gasoline, corrosive material, etc. In addition, EPS holds two
one-day collection events annually, in the spring and fall, at different locations around
Baltimore County.

5.3.6 Pollution Prevention: Public Lands Management

Certain county-owned facilities require coverage under Maryland’s Industrial Stormwater
Discharge General Permit. EPS assists other county agencies in fulfilling the requirements
of this permit. EPS reviews with the agency the information needed to complete a Notice
of Intent form for submission to MDE. If required, a Stormwater Pollution Prevention Plan is
prepared by the agency and maintained on file at the building site. EPS provides the agency
with a template for the preparation of the pollution prevention plan and assists with the
preparation of maps and geographic and monitoring data.

Certain county facilities also prepare spill prevention control and countermeasure plans for
facilities storing petroleum liquids in excess of 1320 gallons above ground or greater than
5000 gallons below ground. These plans describe operational procedures to reduce spill
risks and ensure that proper controls are in place when they do occur. Spill prevention
plans standardize everyday procedures and rely heavily on required annual employee
training and education. The investment is a good one for most operations, since spill
prevention plans reduce potential liability, fines and costs associated with spill cleanup.

Baltimore County agencies continue to reduce the amount of fertilizers, pesticides and
deicing materials used on county properties. Agencies collect statistics for usage of these
materials and report them in the county’s annual NPDES report. Golf courses are
consistently the biggest users of fertilizer and pesticides in the County. Logically, because
of its responsibility to clear roads, the Department of Public Works — Bureau of Highways
remains the biggest user of deicing materials.

5.4 VOLUNTEER RESTORATION PROGRAMS
5.4.1 Stream Watch Program

The Stream Watch Program is intended to develop citizen stewardship through
participation of citizen volunteers in the program who actively assume the role of caring for
segments of the stream network by observing changes in the system, leading stream
clean-ups, and participating in planting activities. The Stream Watch Program also includes
identification of potential restoration projects for possible inclusion in the Waterway Capital
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Improvement Program and provides a valuable addition to the County’s lllicit Connection
Program through reports by Stream Watch participants.

5.4.2 Stream Clean Ups

Stream cleanups are a simple practice used to enhance the appearance of the stream
corridor by removing unsightly trash, litter, and debris. Cleanups are commonly conducted
by volunteers and continue to be one of the most effective outlets for generating
community awareness and involvement in watershed activities.

5.4.3 Downspout Disconnection

In addition to road runoff, rooftops also contribute stormwater directly into streams. Many
downspouts are connected directly to the stormdrain system through underground pipes,
others are funneled toward driveways and sidewalks, which then are connected to the
street. By redirecting downspouts to a pervious area, this additional runoff is allowed to
filter across pervious areas such as gardens and lawns. The use of rain barrels for the
collection and reuse of the runoff is a low-maintenance, low-cost practice, and is effective
even if there is limited space on the property. Additional treatment can be achieved by
directing the runoff into a raingarden instead of lawn. Raingardens are simple concave
gardens that are comprised of native perennials and shrubs that are compatible with wet
soils. A downhill, depressed area that naturally collects rain is an ideal location for a rain
garden.

5.4.4 Street Trees

Street trees improve air quality, catch precipitation with their leaves and absorb
precipitation and nutrients through their root systems. Street trees can be planted where
there is suitable distance between the sidewalk and road. Real estate values frequently are
higher when a neighborhood is beautified with trees.

5.4.5 Reforestation - Buffers & Open Space

Pervious areas and natural area remnants provide important natural groundwater recharge
functions within a subwatershed, and should be optimized to promote natural infiltration.
These areas also present an opportunity for reforestation in the watershed. Reforestation is
generally the highest priority in terms of improving the infiltration and recharge functions,
however other techniques such as establishing native plantings or meadows also serve a
higher function than turf grass. Priority sites have little evidence of soil compaction,
invasive plants, and trash/dumping, and can be reforested with minimal site preparation.

5.4.6 Storm Drain Marking

Most of the developed areas in urban/ suburban watersheds have curb and gutter systems,
including storm drain inlets that convey stormwater runoff quickly to the stream system,
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and ultimately to the Chesapeake Bay. Since there is little or no infiltration of stormwater
in a curb and gutter system, there is a direct discharge of pollutants to the stream system.
Citizens can walk through their neighborhood and adhere storm drains markers directly on
top of the storm drain inlets. This may help remind their neighbors of the direct connection
with their local streams.

5.4.7 Parking Lot/Alley Retrofits

Parking lots and alleyways can sometimes present opportunities for enhancing stormwater
management, as described in Section 5.2.1.3.

5.5 BUSINESS AND INSTITUTIONAL INITIATIVES
5.5.1 Impervious Cover Removal

Unused or unmaintained impervious surfaces with the potential for removal were identified
at several institutions, mostly on school properties. At sites where parking lots may be
larger than necessary, portions of the impervious cover could be removed and reforested or
converted to bio-retention areas for treating stormwater runoff from the remaining
impervious surfaces.

5.5.2 Parking Lot Retrofits

New or larger redevelopment projects often include underground storage or filtering
systems. Older commercial and institutional developments often have large parking
surfaces for events that occur very infrequently. If reducing some of this seldom used
parking area is not an option, then filtering practices can provide a substantial benefit.
Onsite commercial and institutional retrofit practices often include the use of sand filters,
bioretention, and grass swales adjacent to parking lots. Several research groups are
exploring pervious parking surfaces to develop a surface that is both durable and porous.
These surfaces are another option for providing better filtering of runoff, while still allowing
for the same number of parking spaces.

5.5.3 Open Space Planting

An increasing number of public and private schools show interest in adopting conservation
landscaping principles. This begins primarily by removing unused turf areas on their
schoolyard campuses. These areas are then replaced by an assortment of more sustainable
and environmentally friendly practices. Options include: planting trees, restoring wildlife
habitat through use of native plantings (sometimes referred to as “Bayscaping”), and
introducing no-mow zones to create meadows, all of which also reduce stormwater runoff.
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5.5.4 Pollution Prevention: Private Lands Management

Most commercial and industrial facilities require an NPDES Industrial Stormwater Discharge
General Permit. As described in Section 5.3.6, this permit requires the business to inform
the Maryland Department of the Environment (MDE) about activities on their property that
may adversely affect stormwater runoff. The property owner is required to submit to MDE
a Notice of Intent which provides general information about the location of the site and the
pollution generating activities at the property. It may be required that a Stormwater
Pollution Prevention Plan be prepared and maintained on file at the building site. This plan
outlines staff responsibilities in the event of an emergency resulting in potential toxic
discharge to stormwater. It also outlines good housekeeping and best management
practices to prevent contaminants from leaving the site.

5.6 CITIZEN AWARENESS ACTIVITIES

Residents and businesses sometimes engage in behaviors and activities that can negatively
influence water quality, including over-fertilizing lawns, using excessive amounts of
pesticides, poor housekeeping practices such as inappropriate disposal of paints, household
cleaners or automotive fluids, and dumping into storm drains. Alternatively, positive
behaviors such as tree planting, disconnecting downspouts, and picking up pet waste can
help improve water quality. Whether a pollution prevention program is designed to
discourage negative behaviors or encourage positive ones, targeted education is needed to
deliver a specific message that promotes behavior changes. Local watershed organizations,
and other civic groups such as the Master Gardeners, are in a position to influence these
changes using pollution prevention education and outreach to teach citizens how to
properly care for the watershed.

5.6.1 Stormwater Runoff

A survey was conducted in 2004 regarding people’s knowledge about stormwater. It
concluded that even people who want to improve stormwater runoff don’t realize how they
adversely impact it. Storm drain marking is a way to educate residents about the
connection between the street inlets and the streams. Neighbors that read the message
will understand that trash and lawn clippings that build up along the curbs and gutters will
be washed away after a storm event and end up in their local stream and the bay.

5.6.2 Pet Waste / Bacteria Awareness

Pet waste is one of the primary contributors of bacteria to streams. A pet waste station
reminds pet owners of the importance of proper disposal of pet waste and it usually
includes a supply of bags for pet waste cleanup. Often it is located next to an existing
trashcan or it includes one. Pet waste stations can help neighborhoods to reduce bacteria
flowing into their local streams and help to keep their neighborhood park or school site
clean. Citizens can participate by monitoring the supply of bags to make sure they are
continually available.



Lower Patapsco River
Watershed Characterization April 2012

EPS, in collaboration with other county agencies, is developing an awareness campaign for
better pet waste management. Additional sites for installation of pet waste stations are to
be identified.

5.6.3 Fertilizer Reduction

A well-manicured and responsibly maintained lawn can be an asset to the watershed. Too
often however, over fertilization and irresponsible pest management result in pollutant-
charged runoff entering local streams. Significant reductions on total nitrogen to
stormwater can be achieved through careful fertilizer management, or better yet, by going
organic. Homeowners should be reminded to follow the application instructions so that it is
applied in the correct amount, during the right season, and does not wash away in a
rainstorm. Citizens can be more cognizant about fertilizer placement so that it doesn’t land
on driveways and sidewalks where it may wash directly into the street and storm drain
system.

5.6.4 Trash and Recycling
5.6.4.1 Compost Bins

Baltimore County holds a one-day compost bin sale for residents to purchase bins for
composting yard waste in their backyards. By composting leaves and weeds in backyard
bins, the amount of material handled by the county yard waste collection is reduced. Use
of compost is an environmentally friendly way of improving soil and avoids chemical
application of fertilizer.

5.6.4.2 Cleaner Greener Campaign

In the 13 county-designated Commercial Revitalization Districts, a trash awareness
campaign will employ billboards and labels on trash cans stating for example, “Cleaner
Greener Liberty Road” as a reminder to dispose of trash properly.

5.6.4.3 Stewardship Projects

EPS provides assistance in planning and advertising local stewardship projects such as
Project Clean Stream, hosted by the Alliance for the Chesapeake Bay.

5.6.4.4 Reuse Directory

Online and in print, this is a directory of reuse organizations for Baltimore County residents
and businesses published by the Baltimore County Bureau of Solid Waste Management
(available at www.baltimorecountymd.gov/recycling, search for Reuse Directory). It lists all
the places that accept unwanted items for reuse, including construction materials,
appliances, office supplies, clothing, household items, automobiles, food, medical
equipment, and more. By donating reusable items, residents can help other people and
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organizations, reduce disposal costs, reduce air and water pollution, and conserve space in
the landfill.

5.6.4.5 The Re-Source Newsletter

Baltimore County's solid waste reduction, reuse, recycling, and refuse disposal newsletter
with information pertaining to recycling, waste prevention, special events, and more.
Published quarterly on the web (available at www.baltimorecountymd.gov/recycling,
search for The Re-Source Newsletter).

5.6.5 Conservation Landscaping

Numerous water quality benefits are achieved from converting turf into landscaping and
through increasing the urban tree canopy. EPS promotes the Tree-Mendous MD tree
program and offers no-cost delivery of the trees to communities that make a request. EPS
created the Growing Home campaign, which is a partnership between the county and retail
nurseries to promote the planting of trees on private land. This program offers citizens a
$10 coupon toward the sale of a tree that is valued at $25 or greater. The cost of the
coupon is shared between the county and the local nursery.

EPS promotes invasive removal, turf reduction and conservation landscaping. When
planning a landscape, homeowners are encouraged to use native plants, which reduce the
need for watering, are adaptive to this climatic region and are more pest resistant.
Incorporating these sustainable landscaping practices into a garden’s design can increase
wildlife habitat and create a healthier home site.

5.6.6 MD Green School Award

Baltimore County uses The Maryland Green School Awards Program to provide a
framework for integrating environmental learning and community involvement in local
schools. EPS supports workshops and site-based meetings for teachers and provides local
and regional resources to enhance staff development opportunities and increase the
environmental awareness and interest of local school principals, teachers, and facilities
managers. A requirement of each Green School is to demonstrate Best Management
Practices at their site. These may include: water conservation, energy conservation, solid
waste reduction, and habitat restoration using the school grounds.


http://www.baltimorecountymd.gov/recycling

Lower Patapsco River
Watershed Characterization April 2012

CHAPTER 6: REFERENCES

Baltimore County Office of Planning. 2011. Baltimore County Zoning (revised June 24).
Baltimore County, MD.
http://www.baltimorecountymd.gov/Agencies/planning/zoning/index.html

CBP (Chesapeake Bay Program). 2011. The Bay Watershed: A Watershed Partnership
(modified August 1). Annapolis, MD. http://www.chesapeakebay.net

CWP (Center for Watershed Protection). 1998. Rapid Watershed Planning Handbook.
Prepared for U.S. Environmental Protection Agency, Office of Wetlands, Oceans, and
Watersheds. Region V. Ellicott City, MD.

CWP (Center for Watershed Protection). 2003. /mpervious Cover Model. Ellicott City,
MD.

CWP (Center for Watershed Protection). 2004. Unified Subwatershed and Site
Reconnaissance: A User’s Manual - Manual 11. Ellicott City, MD.

CWP (Center for Watershed Protection). 2005. A User’s Guide to Watershed Planning in
Maryland. Prepared for the Maryland Department of Natural Resources, Watershed
Services Division. Ellicott City, MD.

CWP (Center for Watershed Protection). 2007. Urban Stormwater Retrofit Practices: Urban
Subwatershed Restoration Manual Series - Manual 3. Prepared for U.S. Environmental
Protection Agency, Office of Watershed Management. Ellicott City, MD.

DEPRM (Baltimore County Department of Environmental Protection and Management).
2008. Upper Back River Watershed Action Plan. Volumes 1 and 2. Prepared in
Consultation with Upper Back River SWAP Steering Committee. Baltimore County, MD.

DNR (Maryland Department of Natural Resources). 2007. Maryland Tributary Strategy
Patapsco/Back Rivers Basin Summary Report for 1985-2005 Data. Annapolis, MD.
http://www.dnr.state.md.us/Bay/pdfs/PatBackBasinSum8505FINALO7.pdf

EPS (Baltimore County Department of Environmental Protection and Sustainability). 2011.
NPDES Municipal Stormwater Discharge Permit - 2011 Annual Report. Baltimore County,
MD. http://www.baltimorecountymd.gov/Agencies/environment/npdes/

Kazyak, P.F. 2001. Maryland Biological Stream Survey Sampling Manual. Monitoring
and Non-Tidal Assessment Division, Maryland Department of Natural Resources (DNR).
Annapolis, MD.

6-1


http://www.baltimorecountymd.gov/Agencies/planning/zoning/index.html
http://www.chesapeakebay.net/
http://www.dnr.state.md.us/Bay/pdfs/PatBackBasinSum8505FINAL07.pdf
http://www.baltimorecountymd.gov/Agencies/environment/npdes/

Lower Patapsco River
Watershed Characterization April 2012

MDE (Maryland Department of the Environment). 2000. 2000 Maryland Stormwater
Design Manual, Volumes | & Il. Prepared by the Center for Watershed Protection. Ellicott
City, MD.

MDE (Maryland Department of the Environment). 2005. Water Quality Analysis of Heavy
Metals for the Lower North Branch Patapsco River in Baltimore, Carroll, Howard and Anne
Arundel Counties and Baltimore City, Maryland. Submitted to Water Protection Division,
U.S. Environmental Protection Agency, Region Ill. Baltimore, MD.
http://www.mde.state.md.us/programs/Water/TMDL/ApprovedFinalTMDLs/Pages
/Programs/WaterPrograms/TMDL/approvedfinaltmdl/wqga final Inbpatapsco metals.aspx

MDE (Maryland Department of the Environment). 2006. Total Maximum Daily Loads of
Nitrogen and Phosphorus for the Baltimore Harbor in Anne Arundel, Baltimore, Carroll and
Howard Counties and Baltimore City, Maryland. Submitted to Water Protection Division,
U.S. Environmental Protection Agency, Region lll. Baltimore, MD.
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Progra
msWaterPrograms/TMDL/approvedfinaltmdl/tmdl final baltimoreharbor nutrient.aspx

MDE (Maryland Department of the Environment). 2009a. Watershed Report for Biological
Impairment of the Patapsco Lower North Branch Watershed in Anne Arundel, Baltimore,
Carroll, and Howard Counties and Baltimore City: Maryland Biological Stressor
Identification Analysis Results and Interpretation. Baltimore, MD.
http://www.mde.maryland.gov/programs/water/tmdl/documents/www.mde.state.md.us/as
sets/document/patapsco%20Inb % 20stressor% 20id % 20report 04-20-09.pdf

MDE (Maryland Department of the Environment). 2009b. Water Quality Analysis of
Eutrophication for the Lower North Branch Patapsco River Basin in Anne Arundel,
Baltimore, Carroll, and Howard Counties, and Baltimore City, Maryland. Submitted to
Water Protection Division, U.S. Environmental Protection Agency, Region lll. Baltimore,
MD.
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Progra
ms/WaterPrograms/TMDL/approvedfinaltmdl/wga final Inb patapsco eutro.aspx

MDE (Maryland Department of the Environment). 2009c¢. Total Maximum Daily Loads of
Fecal Bacteria for the Patapsco River Lower North Branch Basin in Anne Arundel,
Baltimore, Carroll, and Howard Counties, and Baltimore City, Maryland. Submitted to
Water Protection Division, U.S. Environmental Protection Agency, Region lll. Baltimore,
MD.
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Progra
ms/WaterPrograms/TMDL/approvedfinaltmdl/tmdl final patapsco Inb bacteria.aspx

MDE (Maryland Department of the Environment). 2011. Total Maximum Daily Load of
Sediment in the Patapsco River Lower North Branch Watershed, Baltimore City and
Baltimore, Howard, Carroll and Anne Arundel Counties, Maryland. Submitted to Water
Protection Division, U.S. Environmental Protection Agency, Region lll. Baltimore, MD.

6-2


http://www.mde.state.md.us/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/wqa_final_lnbpatapsco_metals.aspx
http://www.mde.state.md.us/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/wqa_final_lnbpatapsco_metals.aspx
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs%1fWaterPrograms/TMDL/approvedfinaltmdl/tmdl_final_baltimoreharbor_nutrient.aspx
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs%1fWaterPrograms/TMDL/approvedfinaltmdl/tmdl_final_baltimoreharbor_nutrient.aspx
http://www.mde.maryland.gov/programs/water/tmdl/documents/www.mde.state.md.us/assets/document/patapsco%20lnb%20stressor%20id%20report_04-20-09.pdf
http://www.mde.maryland.gov/programs/water/tmdl/documents/www.mde.state.md.us/assets/document/patapsco%20lnb%20stressor%20id%20report_04-20-09.pdf
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/wqa_final_lnb_patapsco_eutro.aspx
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/wqa_final_lnb_patapsco_eutro.aspx
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/tmdl_final_patapsco_lnb_bacteria.aspx
http://www.mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/tmdl_final_patapsco_lnb_bacteria.aspx

Lower Patapsco River
Watershed Characterization April 2012

http://mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/TMDL Final P
atapscoLNB Sediment.aspx

MGS (Maryland Geological Survey). 2009. MGS Online — Guide to Maryland Geology
(updated January 22). Baltimore, MD. http://www.mgs.md.gov/indexgeo.html

NCDC (National Climatic Data Center). 2011. Weather Data for Station Locator: Baltimore
Washington /nternational Airport (retrieved August 3). National Oceanic and Atmospheric
Administration (NOAA). Asheville, North Carolina
http://www4.ncdc.noaa.gov/cgiwin/wwcgi.dlI?wwDI ~ StnSrch ~ StnID ~ 20009551

NRCC (Northeast Regional Climate Center). 2011. US Comparative Climate Data (retrieved
August 17). Partners with National Climate Data Center, Cornell University. Ithaca, NY.
http.://www.nrcc.cornell.edu/page ccd.html

Outen, D. 2006. Personal Communication. Baltimore County Department of Environmental
Protection and Resource Management (DEPRM). Baltimore County, MD.

Ouyang, D. 2002. RUSLE: On-Line Soil Erosion Assessment Tool. Institute of Water
Research, Michigan State University. East Lansing, MI. https://www.iwr.msu.edu/rusle/

Rosgen, D. 1996. Applied River Morphology. Wildland Hydrology Consultants. Pagosa
Springs, CO.

Schreiner, S. 2011. Personal Communication. Versar, Inc. Columbia, MD.

Stranko, S., D. Boward, J. Kilian, A. Becker, M. Ashton, A. Schenck, R. Gauza, A.
Roseberry-Lincoln, and P. Kazyak. 2010. Maryland Biological Stream Survey, Round
Three Field Sampling Manual (revised January). Maryland Department of Natural
Resources. Annapolis, MD.

Tetra Tech, Inc. 2000. Patapsco River Watershed Water Quality Management Plan.
Prepared for Baltimore County, Department of Environmental Protection and Resource
Management. Fairfax, VA.

USDA (U.S. Department of Agriculture). 1986. Technical Release 55: Urban Hydrology
for Small Watersheds. Conservation Engineering Division, Washington, DC. Natural
Resource Conservation Service (NRCS).

USDA (U.S. Department of Agriculture). 1993. Soil Survey Manual. Soil Survey Division,
Natural Resource Conservation Service (NRCS).

USEPA (U.S. Environmental Protection Agency). 2009. Developing Your Own Stormwater

Pollution Prevention Plan: A Guide for Industrial Operators. Washington, DC. EPA 833-B-
09-002.

6-3


http://mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/TMDL_Final_PatapscoLNB_Sediment.aspx
http://mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Pages/TMDL_Final_PatapscoLNB_Sediment.aspx
http://www4.ncdc.noaa.gov/cgiwin/wwcgi.dll?wwDI~StnSrch~StnID~20009551
http://www.nrcc.cornell.edu/page_ccd.html

Lower Patapsco River
Watershed Characterization April 2012

USEPA (U.S. Environmental Protection Agency). 2010. Chesapeake Bay Phase 5
Community Watershed Model (In preparation EPA XXX-X-XX-010). Chesapeake Bay
Program Office. Annapolis, MD. December.

http://www.chesapeakebay.net/model phaseb.aspx?menuitem=26169

6-4


http://www.chesapeakebay.net/model_phase5.aspx?menuitem=26169

APPENDIX F:

METHODS USED BY 2000 PATAPSCO WQMP
FOR SELECTING STREAM RESTORATION SITES



These methods were used in the 2000 Patapsco Water Quality Management Plan (Tetra
Tech 2000) for selecting candidate stream restoration sites, which are listed in Table 3-Y
of this Lower Patapsco Watershed Characterization report. The following is an excerpt
from Section 5 of the 2000 WQMP (Section 5.4.1, Project Screening and Ranking), with
some minor text edits for clarity.

Project Screening and Ranking

The sites evaluated during the final screening were ranked by Tetra Tech (2000) following
weighted criteria based upon their technical abilities to mitigate identified water quality
problems. The sites evaluated during the final screening were separated into two classes:
storm water management facilities, both new facilities and retrofits to existing facilities;
and stream restoration. The sites were screened and ranked within classes first. The storm
water management facility sites were screened and ranked based upon technical
capabilities following the weighted criteria presented in tables. Table 5.7a presents the
criteria and point weighting used to conduct a preliminary screening of the “subsheds”
considered in the study (Note that for the 2011 SWAP development, the term “subareas”
is used instead of “subsheds”).

The preliminary screening identified those subsheds to be considered for possible
development of structural stormwater management facilities and stream restoration. The
criteria and weighting presented in Table 5.7a, a subset of those presented in other tables,
focus on the condition of the subsheds and not on the potential best management
practices. Other tables (Table 5.7b and Table 5.7¢c in the 2000 report) presented
categories used for the structural stormwater management facility screening and
corresponding points, and a breakdown of the way site and proposed storm water
management facility characteristics would be used to allocate points.

A description follows of the rationale for the categories selected, the points assigned, and
the way they were allocated. A description is provided below of the categories selected for
screening the alternative management strategy sites, the parameters employed, and the
points or weighting applied to each parameter.

Factors Used in Ranking Subsheds (Subareas)

Table 5.7a Criteria and weighting for preliminary screening of subsheds

Category Criteria Total Points Point Breakdown
Drainage area -- 5 =[(drainage area)]'’?/5
12

<1.1 0
. . >1.1 3
Qerexisting/Qerregional >1 .25 3
>1.b 3
>2 3




Table 5.7a (Continued)

Category Criteria Total Points | Point Breakdown

12
Nonsupporting 0
Subshed designation’ Impacted or better 4
Restorable 4
Sensitive 4

24
Subwatershed Nonsupporting 0
desianation? Impacted or better 8
9 Restorable 8
Sensitive 8

4
Headwater subshed No 0
Yes 4
TOTAL 57 57

1 Subsheds are smaller drainage areas of subwatersheds of the Patapsco River watershed.

2 Subwatersheds of the Patapsco River watershed, which, for example, include Dogwood
Run, Bull Run

Factors Used in Scoring Candidate Stream Restoration Sites

1. Hydrologic stream alteration (O to 20 points) — The greater the increase in peak flow
and near-bank shear stress, the larger the expected volume of sediment from
streambank failure. This category measures the ultimate expected streambank loss.

a. Qerexisting/Qsrregional (O to 12 points) — This ratio is an indicator of the increase in
ultimate streambank cross-section expected due to increased flows at bankfull
conditions. It is based upon peak bankfull flows estimated by SWMM for this
project and the regional equations as described in Rosgen (1996). The greater the
ratio, the larger the expected impact, and the more points awarded as an indication
of the need for improvement. Points are cumulative for this and all ranking schemes
under each category on Table 5.7. For example, a site with a bankfull discharge
ratio of 2.5 would be awarded 12 points; 3 each for >1.1, >1.25, >1.5, and > 2.

b. Near-bank shear stress (O to 8 points) — Shear stress is estimated from field
observations and is another indication of the expected erosion of streambanks.



2. Stream field characteristics (O to 8 points) — The eroded bank length and area weighted
BEHI values developed from field observations, using Rosgen techniques (1996) is used
to estimate the rate at which streambank erosion may occur. The greater the BEHI
value, the more rapid the expected erosion rate, and the higher the point total awarded.

3. Subshed designation (0 to 12 points) — Thematic map relationships presented earlier in
this section are used to indicate the environmental state of the subshed. A good
environmental state implies that the subshed has more environmental resources, which
are closer to a stable state, and therefore provides a greater opportunity for stream
restoration to maintain or restore a high environmental condition.

4. Subwatershed designation (O to 24 points) — As with the subshed designation, the
better the existing condition of the subwatersheds, the greater the likelihood of
ultimately achieving a high environmental state. Twice as many points are awarded for
the subwatershed condition as for to the subshed condition. This is because greater
benefits are expected from improving an impacted subshed in a sensitive subwatershed
than from improving a sensitive subshed in an impacted subwatershed.

5. Headwater subshed (O to 4 points) — Improvements to headwaters are more productive
than improvements made further down the mainstem of the stream. Four points are
awarded if the alternative strategy is located in a headwater subshed.

6. Cost (O to 20 points) — All other factors being equal, the higher the cost of the
alternative, the lower its benefit. (Economies of scale are considered to be insignificant
compared to other uncertainties for a study-scale evaluation of stream restoration
costs.)

a. Total cost (O to 13 points) — The higher the cost, the lower the points awarded.

b. Drainage area (0 to 3) — The larger the drainage area, the more points awarded, as
this reflects a lower cost per acre for a given alternative cost.

c. Stream length (O to 4 points) — The longer the stream for a given alternative cost,
the lower the anticipated unit cost per length of stream.

The parameters selected and the weighting used for both the storm water management
facility and the stream restoration alternatives were designed so that the better sites
received the higher point totals. Following the prioritization of the alternative projects for
storm water management and stream restoration, the two lists of classes could be
combined to form a final list. The alternative projects were prioritized on the final list using
the watershed evaluation criteria presented on Table 5.1 and the rankings developed from
the criteria on Tables 5.7 and 5.8. The project cost criteria used during project
prioritization were presented in Section 9.

Following the ranking process, a description was developed of the potential project sites
that remained. The description was intended to be adequate to describe the project
location and the dimensions of the proposed management action and to develop a
preliminary cost estimate.



APPENDIX G:

FPVHG STREAM RECONNAISSANCE REPORTS



FPVHG - Streams with List of Possible Stream Restoration Projects, based on recon
surveys 2006-2009

March 2011 - summarized by Steve Schreiner from detailed recon reports

1.
2.

11.

Herbert Run, ADC 42 A9: exposed sewer line and adjacent failing concrete aprons
Miller Run, ADC 40, K1: needs major BMP behind shopping center; stream
restoration probably not going to be successful without this

. Soapstone Branch, starts at ADC 41, G8- E10: Good reference stream for this area,

mostly unimpacted by development and mostly in the state park.

. Sawmill Branch, ADC 41, B5-B6: adjacent to 406 Patleigh Rd. needs baffles or

some kind of structural device to slow down water exiting storm drain into stream,
severe erosion in this area

. Thistle Run — ADC 40, J5-J6: shows benefits of stream fencing of livestock which

has been in about 2 years or so.

(unknown stream) ADC 41, E5-E6: behind houses north of Bloomsbury Ave and
continuing under S. Rolling Rd. Very steep bank in some areas here due to erosion.
Herbert Run, ADC 41 F2: where stream crosses Edmonson Ave., consider for
daylighting of undergrounded stream

. Cedar Run, ADC 32 K11: removal of large concrete chunks and other man-made

debris, adjacent to County Rec and Parks maintenance facility

Bull Run (Santee Branch) ADC 41, Db: flooding at Gary Drive and Rolling Rd.
Cooper’s Branch. ADC 40, H3; adjacent to No. 9 trolley trail: stream restoration
following debris removal if ownership issues can be resolved. ADC 40, F3 and G4:
sewer line gabians failing and sewer structure in danger of collapse. These are both
probably on County open space or easements.

Herbert Run, starting at ADC 42, A-9: significant erosion downstream of this point
at various locations. Likely little BMPs in developed areas draining here.
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Herbert Run Confluence Point Investigation (Saturday, June 17, 2006)

(Stream Watch Committee Team: Kit Valentine, Cam MacLachlan, Steve Schreiner & Betsy McMillion)

The first West Branch confluence point visited was located behind Southwestern Professional Building, 5820
Southwest Boulevard, in Arbutus (across the street from Halethorpe Train Park & Ride — ADC map reference 42
A9). Observations include: past erosion is evident with some tree roots exposed, but no real concern. The stream
banks are forested on both sides, with decent canopy and mature trees with a narrow forest buffer. The stream
channel is approximately 25 feet. Wild life was observed including fish and a snapping turtle in the stream. A
major outfall was noted near the confluence point on the West Branch. The only concern noted was an
exposed sewer line (see photo below). We recommend the County investigate and correct this

problem to prevent a future sewage spill if the line were to break.

Ak

Confluence Point at Southwest Boulevard

—

)Zi;_szed §ewer Line

The next West Branch confluence point visited was located near Arbutus Elementary School, in Arbutus (ADC
map reference 41 K7). There were several areas of concern. Observations include: erosion
problems, grass cut too close to stream. Suggestions for improvement include: the County
contact the Board of Education to create a linear bioretention area, tree plantings along the
stream and recommend reduce grass cutting near the stream banks.
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Evidence of slope erosion Current swale — convert into linear bioretention area?

The next West Branch confluence point visited was located near Arbutus Middle School along Birch Avenue, in
Arbutus (ADC map reference 41 J7). There were several areas of concern. Observations include:
stream bank erosion, trash in stream and along stream banks, failed Gabion baskets, lack of

storm water control and need for reduced grass cutting. There appears to be County open space behind
the houses on Birch Avenue, between the homes and the stream. This area appears to be mowed regularly and
could have additional trees planted and some small storm water controls added (perhaps grassy swales and

bioretention areas at some of the outfalls that cross the grassy area). Suggestions for improvement include:
the County contact the Board of Education to request tree plantings along the stream and
reduce grass cutting near the stream banks. The County should repair the Gabion baskets.

Failed Gabion baskets (1 of 2 areas) Failed Gabion baskets (2 of 2 areas)

(see next page for more photos)
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Trash in stream Tree plantings suggested near stream — erosion

The next West Branch confluence point visited was located within UMBC property near the stadium (ADC map
reference 41 J7). Observations include: steep stream bank erosion, significant amount of
impervious surfaces with no storm water management controls or stream buffer (near stadium
fields), some trash scattered in stream. It appears that UMBC is building another parking lot
near the stadium. Tree plantings are recommended throughout this area near the stream.

(see next page for photos)
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Confluence Point at UMBC Steep bank erosion (difficult to see in photo)

Makeshift bridge Improper storm water mgmt. controls

The next West Branch confluence point visited was located within UMBC property near the Technology Research
Center Parking Lot 18 (ADC map reference 41 H7). Observations include: Some trash scattered, 12”
white PVC outfall pipes (2 each) with no rip rap aprons (potential erosion source), 5” wide
broken water pipe which flows into the stream (although there was no water flowing out of the
pipe during our observation and may be abandoned) and a 36 storm drain. We recommend
further investigation of these pipes by the County.

(see next page for final photo)
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Outfall pipes with no aprons
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South Branch Miller’s Run Stream Investigation (Wednesday, June 21, 2006)

(Stream Watch Committee Team: Kit Valentine, Steve Schreiner & Bob Garner-photos later taken on
7.3.06 by Betsy McMillion)

On Wednesday, June 21, 2006, the FPVHG stream team made a recon of the Miller Run stream. We
began this recon at the parking lot behind the Petsmart/Office Depot Shopping Center. This stream
drains from this area of Catonsville into the Patapsco River, essentially running parallel to Route 40 from
Rolling Road to the Patapsco River, emptying just downstream of the Route 40 bridge. We were all
surprised by the accessibility to most of the stream, which is in a relatively open flood plain. There are
numerous trails and abandoned dirt roads in the area helping to make walking along extensive stretches
of the stream bank easier. The stream banks are steep in two areas: behind the Antwerpen car
dealership and along Route 40 where the stream runs down into the Patapsco River. There is
considerable trash that has accumulated off of the Route 40 corridor, which has made its way into
intermittent tributaries leading into Miller's Run. Unfortunately, the high speeds along Route 40 make
this a dangerous area for stream cleanup volunteers. In the attached map, we have marked site
locations for your information. Overall, we believe that Miller Run is in pretty good shape, however, our
team noted that there were no common minnows visible, which are usually common for this type of
stream and there needs to be storm water controls on the parking lot areas mentioned below.

We divided the stream bank sections that were observed into four areas: (A) behind the Petsmart/Office
Depot Shopping Center, (B) the Nuwood Road stream crossing, (C) Nuwood Road Pond on GFBNSC
property, and (D) Bedding Barn/Sweetwater Pool & Spa Center. Specific observations and
recommendations for improvement are below.

(A) Behind the PetsMart/Office Depot Shopping Center. (ADC Map 40 K1)

We discovered a large amount of down-cutting in this part of the stream. There was approximately 6
feet of active erosion down into the stream bed, particularly on the outside bends (especially near the
shopping center parking lots). The most visible bulk items of trash were several abandoned tires and
shopping carts in this area; however, removal of the embedded tires would require some digging. We
observed many crayfish in the stream but no fish. On the stream bank side opposite from the shopping
center there are some homes that are cutting the grass too close to the stream edge. There is generally
50 -100 feet of stream buffer on both sides of the stream in this area, until the Woodlawn Motor Coach,
Inc. Company and an auto repair facility, which both come right up to the stream edge. There is some
debris to be cleaned up, particularly just upstream of Woodlawn Motor Coach, Inc. (school bus depot).
There is a fence across the stream at Woodlawn Motor Coach, which prevents access through that area
unless it could be gained through their parking lot. There is plenty of space behind the PetsMart/Office
Depot Shopping Center for parking and to place debris for pickup.

Recommendations:

1. Baltimore County DEPRM to investigate the parking lot and roof storm water runoff of this
area. Also, investigate the possibility of installation of storm water retrofits to mitigate parking
lot runoff and roof drain runoff (i.e., storm water management pond or other facility). Note: it
appears to be all private land in this area.

2. FPVHG to educate residents in the nearby community on providing a vegetation buffer close
to the stream edge, rather than cutting grass to the edge

3. FPVHG to schedule a clean up upstream of the Woodlawn Motor Coach bus depot.

4. FPVHG to schedule a clean up to remove embedded tires and shopping carts.
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(B) Nuwood Road Stream Crossing. (ADC Map 32 K13 & ADC Map 40 J1 K1)

Located behind the shopping center parking lots, there are 2 culverts (approximately 5 foot diameter)
just downstream of the auto repair and Woodlawn Motor Coach, with some blockage due to logs and
other debris, which may cause future road flooding. Further downstream at approximately 100 yards is
the old Save-Our-Streams monitoring site (one of our members, Steve Schreiner, sampled the stream
from approximately 1999-2001). There is significant debris in this area, including shopping carts, tires
and other trash (which could be removed to the road edge for pickup). The stream buffer is good along
most of the stream from here downstream, except for the steep areas behind the Antwerpen car dealer
and other commercial facilities.

The westernmost road shown on the map leading back to Miller's Run off Route 40 East has been
fenced off. This road evidently went back into the Baltimore City George F. Bragg Nature Study Center
(GFBNSC -- the old Bragg Farm). This center can only be accessed from the more eastern road that
serves GFBNSC and Woodlawn Motor Coach. We spoke with the GFBNSC caretaker who is willing to
work with us to allow access for clean ups. GFBNSC owns a lot of the property in this area
downstream of Nuwood Rd, on the river-left side of the stream. (This ownership may continue most of
the way until the Patapsco State Park boundary). There is an old trailer with old salt bags in it in this
area, which should be removed if there is a way to get this out and disposed.

Recommendations:

1. Baltimore County DEPRM to remove logs and other debris to prevent future road flooding.
2. Baltimore County DEPRM to remove old salt bags.
3. FPVHG to schedule a cleanup for removal of tires, shopping carts and other trash.

(C) Nuwood Road Pond on GFBNSC property. (ADC Map 32 K13)

Further downstream is a concrete pave-over in the stream, probably covering a sewer line, in the vicinity
of an old pond on GFBNSC property. There is a small stream of water entering Miller Run at this
location. Since it has been relatively dry here, we would not expect to see surface runoff.

Recommendations:

1. Baltimore County DEPRM to check for possible septic or sewage leakage.

(D) Bedding Barn/Sweetwater Pool & Spa Center (ADC Map 32 J13)

There is a stream junction, just downstream of the Bedding Barn. There is a blocked culvert under an
old roadbed running behind the Bedding Barn and the Sweetwater Pool and Spa Center.

Just a little further downstream of this area is a sanitary sewer manhole in Miller Run with a possible
sewage leak. Just downstream of the manhole area is what we believe appears to be iron bacteria
flocculent. Approximately 100 yards downstream there is relatively new rip-rap construction, which
partially covers a sewer line next to the stream channel, with some sewer brickwork laying in the stream.
We presume this was work done by the County. There is also an 18” outfall behind the last building on
Route 40 East in this area, with a number of tires and other debris on the hillside in this area. This
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would be difficult to remove but may be possible if access can be gained from above and tires pulled out
by ropes.

Behind the Antwerpen car dealership dirt was pushed toward the stream (we believe this was a result of
the creation of their parking lot).

Recommendations:

1. Baltimore County DEPRM to unblock culvert under roadbed.

2. Baltimore County DEPRM to check for sewage leak downstream for possible iron bacteria
flocculent.

3. Baltimore County DEPRM to confirm rip-rap construction and brickwork as part of a county
project to cover the sewer line in the stream channel.

4. FPVHG to schedule a clean up to remove tires and other debris.

Miller Run continues on for some distance until it goes under Route 40 East close to the Patapsco River,
near a sign on the right side of the highway (toward Catonsville), which reads “Trucks Use Right Lane.”
A cleanup sponsored by the Friends of the Patapsco Valley & Heritage Greenway was conducted on
Friday, August 4, 2006 as a direct result of our inspection, which cleaned up the tunnel under Rt. 40 for
trash of various kinds (plastic bags, bottles).

However, there are still several tires, 1-2 old structures, abandoned metal farm implements, steel drums

and a plastic drum, which need to be removed. A significant effort will be required to remove these
heavy and embedded items from the watershed.

(more information on South Branch on next page)
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North Branch Miller’s Run Stream Investigation (Different days during June 2006)

(Stream Watch Committee Team: Kit Valentine & Jim Apgar)

A significant amount of the North Branch of Miller's Run Stream is located in Patapsco State Park’s
Hollifield Section, located off Route 40. The north branch § headwaters are in the vicinity of Oak
Shadows Court (ADC Map 32 J-12). There is a rather large storm water detention pond downstream
from this residential neighborhood with four large culverts. All the culverts are clear. From the detention
pond downstream is a small pristine stream with numerous large rocks/boulders. The best way to get
downstream is by walking in the stream because of heavy forest on both sides of the stream. The North
Branch joins the South Branch within 25 yards of where the South Branch crosses under Route 40 in a
tunnel. Both streams then cross back under Route 40 in another tunnel before emptying into the
Patapsco River. The tunnels are within approximately 50 yards of each other, and both are free of any
debris. The North Branch has less water volume then the south branch and seems to have less aquatic
life as well.

Recommendations:

FPVHG to schedule a cleanup to remove trash.
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Soapstone Branch Stream Investigation (Saturday, August 26, 2006)

(Stream Watch Committee Team: Kit Valentine, Steve Schreiner & Betsy McMillion)

On Saturday, August 26, the FPVHG stream team made a recon of the Soapstone Branch. We began
this recon at the parking lot along Route 166 (Rolling Road) in Catonsville, across the street from the
Park and Ride located at Routes 166 and Route 1-195 (ADC Map 41 G8). The head waters begin near
this area and flow mainly through the Glen Artney Section of Patapsco State Park. This stream ends
inside the Glen Artney Recreation area of the park, where it meets with Bull Run (ADC Map 41 E-10).
Over 50 digital photos were taken to document this area and any special concerns.

There is easy accessibility to most of the stream due to the park’s “Soapstone Trail” which runs almost
parallel to the stream, often only a few feet away and often crossing the path of the stream through
culverts or at fords.

Overall, the Soapstone Branch could be used as a model for the ideal stream and stream bank
conditions. Along the ridge line there was lush vegetation. This is due to the preserved parkland that
the stream runs through, with no close development nearby. This stream is surrounded by many hills, a
few pools, and the stream has a significant amount of natural bends. However, there was some erosion
on the trail near the streams caused by mountain biking and hikers. We found minimal trash along the
trail, except for a few heavy bulk items, which need to be removed. The majority of the trash found was
located at the beginning of the Soapstone Trail off Route 1-166 and at the very end of the trail, which
ended in the Glen Artney Recreation Area of Patapsco State Park.

The headwaters is located near the intersection of Route 166 and Route 1-195 and are easily accessible.
It is an ideal location to see an actual watershed from one spot. The head waters area is a relatively
open area (a field showing the beginning succession stages of reverting back to forest cover). There is
also an existing forested area. The area also demonstates the concept of intermittent streams since we
have had several months of drought and some of the streams are presently dry. In this area, we
observed a bathtub and stove that was dumped on the hillside.

There is some evidence of erosion on the trail. During the weekend day of the recon, we observed
several hikers and mountain bikers who used this trail. It is our understanding that this is also a popular
horse-riding path.”

Just beyond the first confluence point, going downstream, we observed a metal drum barrel in the
stream bed. There is also a makeshift bridge that goes across the stream, presumably for the benefit of
mountain bikers. There was some active erosion and several small trees that have fallen into the
streambed. Further down stream, around an oxbow bend, we noticed a significant amount of erosion on
the outside of the streambed. We observed a chimney flu tile dumped in the stream and a tire located
further downstream.

While on the trail, we met many mountain bikers. Four bikers who gave us contact information said they
were interested in learning more about our stream watch program. We understand that there are
mountain bike groups that clean up the trail occasionally, which reduces the amount of trash flowing into
the stream and stream banks.

We also observed a blocked culvert. According to Steve Schreiner's GPS coordinates, this is located at
approximately longitude west 76 degrees, 43 minutes, 16.3 seconds; longitude north was 39 degrees,
14 minutes and 32.35 seconds.
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Recommendations:

Baltimore County: contact Patapsco State Park to clear blocked culvert.
Baltimore County: work with Patapsco State Park to repair eroded trail areas near the stream.
FPVHG: schedule a trash clean up at both entrances of Soapstone Trail.
FPVHG: schedule a trash clean up to pick up the heavy bulk items that appear along the trail.
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Sawmill Branch ?? Stream Investigation (Saturday, December 2, 2006)

(Stream Watch Committee Team: Kit Valentine, Steve Schreiner & Betsy McMillion)

On Saturday, December 2, the Friends of the Patapsco Valley & Heritage Greenway (FPVHG) stream
team made a recon of an unnamed Baltimore County branch known by the local community as “Sawmill
Creek,” and on the Patapsco Valley State Park’s Maryland Trail Guide as “Sawmill Branch” (see
attached copy of map displaying this name). The headwaters are located north of Frederick Road
(Route 144 ADC Map 41 A4). We began this recon at the confluence point in which two separate
streams meet (between Maple Avenue and near the dead end of Hilltop Concert Road, just south of
Frederick Road). The stream flows south through a newer section of Catonsville where it ends in the
Hilton Area of Patapsco State Park. The branch ends where it meets with the Patapsco River (ADC
Map A7-A8 approximately ¥2 mile upstream from the swinging bridge). Over 50 digital photos were
taken to document this area and our concerns.

The Sawmill Branch watershed has three sections:

(1) Its headwaters in the Catonsville area, north of Frederick Road (Route 144 - in the vicinity of the Five
Oaks Swimming Pool). This section of watershed has older medium density housing with little or no
storm water management facilities. No water is found in most of these streambeds until a storm occurs.
There are some erosion problems in the vicinity of Frederick Road.

(2) The intermediate section of the watershed is a wide forested flood plain, south of Frederick Road,
which is currently being developed on its west side with medium density housing. New storm water
management facilities have been incorporated into these new developments. Maple Avenue on the east
side of this section of watershed is an older established neighborhood with medium density housing.
There are some older storm water management facilities in this area. All of the houses, on both sides of
the streams, are at least 100 yards from the Sawmill Branch. Recent developments have been largely
mitigated with storm water management ponds, and downstream flows are not seriously eroding the
stream banks.

(3) The lower section of the watershed within the state park boundaries is an attractive scenic area,
which has a walking trail adjacent to the stream. The stream is identified as the “Sawmill Branch”
based on the Maryland State Park Trail Guide, which is next to the Sawmill Branch Trail. There is some
confusion on maps and among neighbors as to the correct name of the watershed. There is easy
accessibility to most of the stream along the park’s “Sawmill Branch Trail” which runs almost parallel to
the stream in the lower portion of the watershed. We did have to ask permission of private landowners
to access the stream through several properties in the newer and more established neighborhoods in
the upper and intermediate portions of the watershed.

SITES:

1. This site is near a side road off of South Hilltop Road in the Hilltop Way development, in the
Woodwind community, which is approximately 10-15 years old. Melissa Gill, 331 Concert Way,
Catonsville, MD 21228-5565 (ADC Map 41 A4), gave us permission to walk through their property to get
access to the stream. Our stream cleanup captains, Nancy and Jerry Kerr, hold annual cleanups on the
other side of the stream, coming in off Maple Avenue. The stream banks appear to be in good condition
in part due to the working storm water management pond (SWMP). We noticed a fox running near the
stream. However, we observed considerable floatable trash and scrap metal embedded in the stream.
This would be a good candidate for a future stream cleanup (see photos 1-1 through 1-4).
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2. There is a large dry SWMP located next to 331 Concert Way, surrounded by a fence (ADC Map 41
A4 - see photos 2-1 through 2-2).

3. There is a brand new housing development “Patapsco Valley Estates” currently under construction,
off of Tadcaster Road near the Woodwind community (ADC Map 40 K5). There are currently two
sediment control ponds in the area. The stream is located approximately 100 yards from the closest
new home being built. We discovered a large amount of trash and debris in the woods near the stream
most likely caused by the new construction. There was also a great deal of floatable trash in this section
of the stream (see photos 3-1 through 3-6).

4. This site is further down stream, where we noticed a great deal of undercutting on the outside of the
bend (see photos 4-1 through 4-3).

5. This site is a large SWMP located at the end of Woodwind Road (ADC Map 41 A5 — see photos 5-1
through 5-2).

6. This site is a tributary stream at the end of Woodwind Road (ADC map 41 A5), near 1820 Wood
Wind Road. Although we observed some erosion, the stream banks appear to be in good condition
most likely to the working SWMPs in the community. However, there was a considerable amount of
floatables in the stream. This would be a good candidate for a future stream cleanup (see photos 6-1
through 6-3).

7. This site is a point where a major headwater stream crosses Frederick Road underground.

8. This site is a section of this stream we observed north of Frederick Road in the vicinity of Dutton
Avenue (ADC Map 41 B3 & B4), which is just off Frederick Road. This small stream runs parallel to
Frederick Road and is mostly underground, on private residential property and goes under the road. It
appears to be an intermittent stream. We recommend this section to be investigated as a potential
storm water control.

9. This site is north of Frederick Road in the vicinity of Overhill Road (off of Dutton Avenue ADC Map 41
B3 & B4). This older neighborhood, known as Sugarwood, has no storm drains. We observed an open
dry ditch for storm water runoff. It appears that rocks have been strategically placed along the stream
banks to reduce storm water flow, which is located in the vicinity of 1700 Frederick Road (a sign
indicates the property belongs to the Ring Family). This stream area would be a good candidate for
investigation of potential storm water control (see photos 9-1 through 9-5).

10. This site is a receiving stream in the Oak Forest community (ADC Map 41 B5-B6) adjacent to the
property owned by Laura and Stephen Schwang, 406 Patleigh Road. We believe that water from
several storm drains in the community flow directly into this receiving stream. Storm water in this
receiving stream flows into the Sawmill Branch. There is significant erosion on this receiving stream
close to the Schwang home as a result of an estimated ten-foot fall from the road level to the streambed.
We recommend the installation of a series of baffles to help slow down the water in this little receiving
stream to help the significant erosion problem. Laura Schwang allowed us to walk on her property to get
access to the receiving stream, as well as the portion of the Sawmill Branch in this community. Ms.
Schwang has lived in the house for over 35 years and told us the neighbors refer to the stream not as
“Sawmill Branch”, but as “Sawmill Creek.” Her phone number is 410-744-3061 and e-mail address is
laura@schwang.org (see photos 10-1 through 10-4).

11. This site in the Oak Forest community on the Sawmill Branch has some, but no significant, evidence
of active erosion going on down stream. When the little receiving stream mentioned in Site 10 gets
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close to this branch, it spreads out so you don’t see erosion along the stream banks. In this older
neighborhood, there was no evidence of storm water controls. Other than floatables along this section
of the stream, the stream and stream banks are in good shape. We would recommend this area for a
future stream cleanup site and educating citizens on the use of rain barrels to reduce runoff from their
own properties. Ms. Schwang would allow us to use her property to allow others to cleanup the Sawmill
Branch (ADC Map 41 B5-B6 — see photos 11-1 through 11-8).

12. We noted two storm drains that were visible on Beechwood Avenue, near Patleigh Road, which
drains into the small stream previously mentioned in site 10 adjacent to the Schwang property. There
are also two other storm drains on Patleigh Road that may be leading to the stream. It appears that
several other storm drains throughout the neighborhood may lead into this small stream. The end result
is that this receiving stream has serious bank erosion problems whenever there is significant rainfall.

13. This site is along the main stream of Sawmill Branch and is located off Hilton Avenue, in the family
campground area inside the Hilton Area of Patapsco Valley State Park, near the cabins. We stopped to
access the stream near campsite 272. The stream is in good shape, with a very small amount of
erosion visible (ADC Map 41 C8 — see photo 13-1).

14. This is the site of a confluence point. Note the sign designating the Sawmill Branch Trail, which is
adjacent to what the state refers to as the Sawmill Branch (see photos 14-1 and 14-2).

15. This site is along the Sawmill Branch under the power lines where there is some evidence of
erosion.

16. This site is a constriction point where two ridges concentrate storm water as it flows through this
area. It appears that the erosion that has occurred has been there for some time.

17. This is the site of a confluence point (see photo 17-1).

18. This is the site where the Sawmill Branch flows into the Patapsco River, near the train bridge (see
photos 18-1 through 18-7).

NOTES:

Adjacent to the Candlelight Inn (1835 Frederick Road - ADC Map 41 A4) and the Five Oaks Swimming
Pool (1817 Frederick Road - ADC Map 41 B4), storm water controls are needed in this area, as well as
the area upstream of Frederick Road.

Recommendations:

Baltimore County look into the installation of storm water controls:

(1) Off Dutton Avenue (ADC Map 41 B3 & B4);

(2) Overhill Road (Sugarwood community - ADC Map 41 B3 & B4);

(3) Adjacent the Candlelight Inn (1835 Frederick Road ADC Map 41 A4); and

(4) Adjacent to the Five Oaks Swimming Pool (1817 Frederick Road ADC Map 41 B4).

(5) The small stream adjacent to Laura and Stephen Schwang, 406 Patleigh Road in the Oak
Forest community (ADC Map 41 B5);

Baltimore County require the developers of the new Patapsco Valley Estates to remove trash from the
streams and adjacent construction areas. (ADC Map 40 K5).
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FPVHG:

(1) Coordinate stream clean ups on both sides of the Sawmill Branch with Nancy and Jerry Kerr
near the Hilltop Way community (ADC Map 41 A4), Woodwind community (ADC Map 41 A5), and
Oak Forest community (ADC Map 41 B5).

(2) Work with the Oak Forest community to educate residents about rain gardens and/or rain barrels
to reduce run off on their own properties.
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Thistle Sub-Watershed Investigation (Saturday, June 2, 2007)
(Participating Stream Watch Committee Team members: Kit Valentine and Steve Schreiner)

On Saturday, June 2, 2007, FPVHG stream team members conducted a reconnaissance of the
stream along Thistle Road from the vicinity of Frederick Road down stream along Thistle Road until it
reaches the Patapsco River. They also reconnoitered the headwaters for the watershed, which is
generally south of Edmondson Avenue and east of Old Frederick Road. The Thistle sub-watershed
can be found on the Baltimore ADC Map (page 40 K 4,5, & 6). The sub—watershed is not specifically
identified as a sub-watershed on DEPRM'’s four map series on the Patapsco Watershed. Map (b) of
that series showing the Bull Branch, Soapstone Branch, and Patapsco River (b) clearly shows the
sub-watershed that we have called Thistle Run, after the road that it follows to the Patapsco River. It
is the western-most sub—watershed on this map. Sites 1-6 and Site 10 are located on the eastern
branch of the main stem, which we will call the Rollingwood Branch. Sites 7-9 are located along the
western branch of the main stem, which we will call the Horse Farm Branch.

Site 1 is at an outfall just east of Old Frederick Road where it intersects with Devere Lane (ADC Map
40 K4) in the vicinity of Westchester Elementary School. No problems were observed with the
adjacent storm water management pond, elementary school, or at the outfall.

Site 2 is along the stream vicinity of Devere Lane and its intersection with Longview Drive (ADC Map
40 K3). There is water in the stream at this location; there are lawns on both sides of the stream,
which have been mowed to the stream edge. There is some down cutting but it is not severe. There
is a narrow tree buffer along some portions of the stream in this area.

Site 3 is an outfall under Edmondson Avenue (ADC Map 40 K3). There is a narrow forest buffer. The
stream is shaded but is badly undercut. It looks like it is in equilibrium at this time. There are lawns
coming down on either side of the 20-yard wide forest buffer. This is an established neighborhood.

Site 4 is in the Rollingwood community at Elpin Drive (ADC Map 40 K3). This is an old established
neighborhood where the stream is somewhat undercut but now appears to be in equilibrium.
Channel is much wider than the streambed. Leaves and grass clippings are being dumped into the
stream at various sites along this section of the stream. There is a 12-foot deep stream bank erosion
problem down stream of the outfall. It is also obviously a pet walking area.

Site 5 is still within the Rollingwood community at the intersection of Rollingwood Road and Brookside
Road (ADC Map 40 K3). There is a narrow forested buffer approximately 30 yards wide on the north
side. Lawns go to the stream edge on the south side. The flood plain here is wider (approximately
30 yards). Suspected lawn fertilizers and ducks are contributing to the Algal growth in a small pond
down stream from the outfall.

Site 6 is two culverts under Devere Lane by a small Baltimore County park (Rollingwood Playground
— ADC Map 40 K4). There is a slightly wider, mostly forested flood plain at this location. A third of
these culverts are blocked with wood debris. Down stream there are some debris and trash. A 100-
foot wide forest buffer begins in this area. There is active erosion in one small area on the outside of
the stream bend. There has been heavy downcutting in this area previously but it now appears
mostly in equilibrium. Baltimore County Recreation and Parks is now mowing down to the streambed
in a section of the park.
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Site 7 is on Maryland Department of Natural Resources property, which has been leased to JF for
stabling horses (ADC Map 40, J5-J6, just west of Thistle Road). The specific site is adjacent to a
stream running though a pasture, which is heavily used by horses. Fence posts have been emplaced
but the fencing itself has not been installed, and the horses are actively wading in the stream at this
location. JF has indicated a willingness to put up the necessary fencing.

Site 8 is a marshy site approximately 100-200 yards down stream from site 7. Site 8 is on the same
farm and would also be within the newly fenced off area. The trees at this site would need to be
capable of withstanding a high water table. Planting Sycamore trees or other water tolerant trees at
this site is recommended once the fencing is up.

Site 9 is at Frederick Road and the intersection of Hillside Road (opposite Ridgeway Mower). Down
stream from this road crossing there is active erosion. It is not clear whether this erosion is from the
fairly steep gradient in the area or possibly from wash water from Ridgeway Mower.

Site 10 is east of site 9 along Frederick Road before reaching Balfred Avenue (by the pumping
station). This location drains the entire Rollingwood community and has three culverts going
underneath a major highway (Frederick Road/Routel144). All three culverts are 100% blocked.
Debris blocking the culverts include tree stumps, tree trunks and assorted debris. The riprap down
stream is in good condition. This area also has an assortment of trash from the major highway.
Baltimore County Department of Public Works has been notified of a 100% major culvert
blockage along Frederick Road (Route 144) at the pumping station vicinity of the intersection
with Balfred Road, and the debris has been removed as of this letter.

Site 11 is along Thistle Road by the Wilderness Bed & Breakfast (WB&B), which is located along
Thistle Road. The horse farm stream drains down across Thistle Road just up stream from the
WB&B. Just east of Thistle Road is the confluence of the horse farm branch and the Rollingwood
branch. There is some erosion on the outer bends of the stream. There is a need for stream clean
up along the road of bottles and cans and floatables before they make their way into the stream from
the road.

Site 12 is the bridge at the intersection of Thistle and River Roads. The Thistle sub-watershed flows
into the Patapsco River approximately 40 yards down stream from this point. Up stream from River
Road, this stream has a wide forest buffer and looks like a pristine mountain stream with a steep
gradient. From the bridge down stream to the Patapsco River, the stream looks more like a tidal
basin.

Overall Impression: The Thistle sub-watershed is in pretty good shape overall. An education
program is needed for the Rollingwood community and the homeowners along Devere Road to help
reduce nutrients from entering the stream. There is some indication that additional storm water
control measures between Edmondson Avenue and Frederick Road could help reduce relatively
small-scale erosion problems south of Frederick Road. The culverts at Frederick Road in the vicinity
of the pumping station need to be immediately cleared to prevent extensive flooding in the event of a
major storm.

Recommendations:

Baltimore County: Work with Co. Rec. & Parks to create no-mow-zone adjacent to the streambed.
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Baltimore County: Clear culverts on Frederick Road in the vicinity of the pumping station. NOTE: As
of this writing, these culverts have all been cleared.

Baltimore County: Clear culvert on Devere Lane near the Rollingwood Playground Park.

FPVHG: Educate residents along Devere Lane, Westchester community and the Rollingwood
community about the adverse effect of cutting too close to stream and additional nutrient load that pet
waste, leaf/grass clippings and fertilizer have on the stream, Patapsco River and Chesapeake Bay.

FPVHG: schedule a small group stream cleanup near the Rollingwood Playground Park.

FPVHG: schedule a tree planting on Baltimore County property near the Rollingwood Playground
area.

FPVHG work closely with horse farm tenant to assist in completing the fencing. After the fencing is
up, to consider this area as a top priority tree-planting site. Trees planted in the south-face slope
area will need to be drought resistant. Trees planted downstream in a swampy area need to be
capable of withstanding a high water table.

FPVHG: schedule a trash clean up along Thistle Road adjacent to Thistle Run.

Attachments

The description below correspond to the attached photos taken during the Thistle Branch Recon on
June 2, 2007 according to photo file number.

Photo # Description

1&2 Site 2 — up and downstream

3 Site 1 — outfall, mold on bottom

4&5 Site 3 — outfall at Edmonson Ave. — headwater

6&7 Site 4 - up/downsteam of crossing at Elpin Dr.

8-10 Site 5 — up/downstream of Rollingwood Dr. crossing; #9 closeup of Mallards

11-14 Site 6 — up/downstream of Devere; 2 barrels (openings) on upstream side and 3 barrels on downstream side indicating

confluence point of mainstem with trib from sites 1 and 2. Recent bank erosion evident in #14

15 & 16 | Site 7 — horse farm between fenced area; relatively dry, good site for tree planting once fence is completed

17 Site 8 - horse farm downstream of woods but still in fenced area, wetter area for tree planting

18 & 19 | Site 9 — small tributary outfall at Ridgeway mower

20-23 Site 10 — major crossing at Frederick Rd. by pump station — major blockage on upstream side should be reported to DPW
for clearing

24 - 26 Site 11 — Thistle road at B&B, horse farm trib comes in just upstream and goes under road. #24 shows horse farm trib
confluence

27 - 31 Site 12 — Thistle confluence with Patapsco

32-33 Simkins Dam; river above dam fully silted-in
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Miller Run — off Rockhaven Road Sub-Watershed Investigation (Wednesday, June 6, 2007)
(Participating Stream Watch Committee Team members: Kit Valentine and Jim Apgar)

On Wednesday, June 6, 2007, FPVHG stream team members rode bikes along a section of trail
within the Baltimore County side of the Hollofield Area of Patapsco Valley State Park. This area of
the trail has gates blocking off the middle section of Rockhaven Road where it goes through Patapsco
State Park, which has precluded recent dumping. The trail (part of the old Rockhaven Road) is near
Drawde Court, off St. Johnsbury Road (ADC Map locations 40 H1 and 32 H13), and the other end of
this section of the trail is near Rest Avenue, off Westchester Avenue (ADC Map location 40 H2).

Along the section of trail, we observed several rusted out car bodies (in movable pieces), old washing
machines, assorted pieces from abandoned metal objects and other heavy junk items. The metal
pieces were not that heavy, but were some distance from the previously mentioned gate off Drawde
Court. An area cleanup is badly needed in this area, with adult volunteers to be able to remove the
heavy debris. A pickup truck will be needed to move the majority of heavy bulk items, which are
located approximately 300 yards from the gate. A truck can negotiate the trail without tree cutting or
clearing. We estimate there is approximately two tons of scrap metal to be removed from this area.

This location is in an area of the park uphill from Union Dam. After speaking with neighbors, we
understand that Rockhaven Road, prior to being acquired by the state park, was accessible by the
public and used as a local dump area prior to the county landfill being established. We believe the
metal pieces were dumped in the 1940s-1950s. This “dump site” and car bodies are on slopes which
drain into the Patapsco River. It is essential that the junk and debris be removed as soon as possible
to prevent junk and trash ending up in the river and riverbanks. The park has installed locked gates,
blocking off access to the state park section of Grayhaven Road so vehicles no longer have easy
access to this area and has stopped the dumping of heavy junk items.

Recommendations:

FPVHG: work with state park to schedule trash cleanup inside park property near Rockhaven Road.
Attachments

The attached photos were taken of the type of trash found in this area. These photos have also been

posted at http://patapscofriend.myphotoalbum.com under the folder “Miller Run — Rockhaven Road —
Future Cleanup.”
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Herbert Run — Edmondson Ave. Sub-Watershed Investigation (Tuesday, October 2, 2007)
(Participating Stream Watch Committee Team member Kit Valentine)

On October 2, 2007, an investigation was made along a section of Herbert Run off Edmondson Avenue in Catonsville
(ADC Map location 41 F-2). This investigation was based on an inquiry from a nearby resident — JM who had contacted
our organization and was concerned about the amount of trash and debris in this section of stream. Kit Valentine walked
approximately one-mile section of stream beginning at Edmondson Avenue to the Dunmore neighborhood. Along one
side of the stream was a residential neighborhood where private property abuts one side of the stream. On the other side,
there are a number of businesses close to Edmondson Avenue and then becomes open space area. Businesses along
this stream include: Royal Farm Store, Strober Building Supply and Catonsville Transmission (see contact information
below). Kit spoke with the Location Manager of Strober Building Supply. He seemed genuinely interested in what our
organization was doing and wanted to know what he could do to help. They discussed the concern about any debris
overflowing from their dumpsters, as this could be a problem, but this did not appear to be a concern at this time. There
was some trash along the parking area next to the fence, but it is our understanding that the manager is willing to correct
it. Kit explained that we are going to clean up the stream because all that trash goes into the Patapsco/Chesapeake Bay,
and he could help us the most by getting and keeping trash in the dumpsters. He seemed very agreeable to that.

Kit did not have an opportunity to speak with the Catonsville Transmission staff, however, there are several old car bodies
parked inside a fenced off area behind their building back next to the stream which may be a potential problem.

A follow up recon was made by Steam Team Members Kit Valentine and Betsy McMillion on January 3, 2008. This recon
was conducted to locate suitable trash pick-up locations for a future stream cleanup and to determine where the stream
begins to be piped underground. We discovered that the stream begins to go underground in the Dunmore community.
We believe that this section of Herbert Run is piped underground from this location in Dunmore to the National Cemetery
next to the Charlestown Retirement community. We have conducted previous recons of Herbert Run from this point
downstream to the Patapsco River. A cleanup was scheduled for Saturday, January 26, 2008, but was rescheduled due
to extreme cold weather. Photos of this recon can be viewed at http://patapscofriend.myphotoalbum.com.

RECOMMENDATIONS:

FPVHG will work with stream watch volunteer and past “Project Clean Stream” volunteers who live near this area,
planning a future cleanup at this site.
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Cedar Run Sub-Watershed Investigation (Saturday, February 2, 2008)

(Participating Stream Watch Committee Team members: Kit Valentine, Steve Schreiner, Cam MacLachlan, Teddy Betts
and Betsy McMillion).

On Saturday, February 2, 2008, FPVHG stream team members conducted a reconnaissance of the stream along Cedar
Run in Catonsville, Maryland. It should be noted that earlier that week there was significant amount of rainfall that had
impacted the area, increasing the flow of water along the stream.

Cedar Run is one of the streams in the Patapsco Valley area under our stream watch program. Mike F., a long-time
resident has signed up as a stream watcher for this stream. Mike F. has walked this entire stream and is a valuable
resource, monitoring the condition of this stream and watershed. The Woodbridge Valley community presumably was
built in the early-mid 1980s, pre-storm water management ponds. Prior to the development of the Woodbridge Valley
community, Cedar Run was primarily a forested stream. The land development has added a great deal of impervious
surfaces in which rainwater runs off into the storm drain system, which flows directly in the Cedar Branch. The water
flowing into the stream has no controls to slow it down to reduce its velocity, increasing the erosion during storm events.
There is an urgent need to reduce the amount of water coming off the communities.

According to Mike F.’s recent report, the headwaters of Cedar Run begin at two separate outfalls located near the vicinity
of Woodbridge Elementary School, off Gibsonwood Road (ADC 33 A-12). The first outfall can be reached by taking a
path in the back of Hunting Creek Court (off of Hickory Spring Circle (ADC Map 32 K-12). The second headwaters outfall
can be reached via a path, which leads from Clifton Forge Circle (ADC Map 33 A-12). Mr. Fedner has indicated that the
headwaters often dry up completely whenever there is a period without water runoff, with an exception of a few small
pools. If there is no rain flowing into the storm drain system, there is no “natural” water source (i.e., natural springs). In
the past residents have noticed piles of dead fish in this area that presumably died of suffocation due to the lack of water.
The creek floods as quickly as it dries up.

Cedar Run continues to flow under Crosby Road (ADC Map 32 K-11).

One of the most significant areas of concern and trash found in the stream was located off of Johnnycake Road (ADC
Map 32 K-11). This is a maintenance/storage facility we believe is owned by the Baltimore County Recreation & Parks.
There was significant trash and debris found in and/or in close proximity of the stream, including: stack of tires, hundreds
of steel drums, propane tanks, concrete blocks, cement curbing. In addition, dumpsters were also located in close
proximity of the stream adding to the litter problem. Adjacent to this county site is also a facility where school buses are
parked. Based on Mike Fedner’s previous reports, this facility has been reported to the county as also a major contributor
of trash into Cedar Run.

Our initial investigation began in the community of Ellicott Mills in Catonsville. A cleared county right-of-way path that was
recently created, presumably to repair a broken water pipe near the stream is located to the left of 10 Three Willow Court,
Catonsville (ADC Map 32 J-11). This easement trail should be restored as the muddy conditions are causing debris to be
washed into the stream. The team observed extremely large tree logs have eroded and fallen across the stream, blocking
the flow of the stream. This has resulted in some damming, notably pockets of debris caused by downed trees from storm
water run off. Bruce Morton, nearby resident, notified us via e-mail after this recon that during heavy rainstorms the
stream is backing water up into adjacent property homeowners’ yards. Of extreme concern is a tree located directly
behind 19 Hickory Ridge Court. This citizen concern and issue was reported to DEPRM via e-mail on February 9, 2008
for further investigation and correction. After our initial investigation, we received an e-mail from Bruce Morton. On
February 9, he walked along the same path adjacent to the stream our observed several downed trees along the stream
and what appears to be a water main break. This was immediately reported to DEPRM via e-mail for their investigation
and action. To date, we have no further information on the investigation or action taken by DEPRM. In addition, lllegal
dumping of items such as tires and steel drums, as well as significant amount of “floatables” appear throughout the stream
that needs to be removed.

Further downstream, Cedar Run runs through Patapsco River Valley State Park until it flows into the Patapsco River
(ADC 32 H-12). This section of the stream, away from residential development, appears to be pretty clean, except for
some “floatables” which appears to be from the recent rainstorm. Most of the debris from upstream has been caught by
pockets formed by fallen trees. In this particular area, the presence of the native river oats (Chasmanthium latifolium) was
prevalent. We discovered some type of valve and PVC barrel or pipe material along the sewer line within the park

property.
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Overall Impression: The Cedar Run sub-watershed The water flowing into the stream has no controls to slow it down to
reduce its velocity, increasing the erosion during storm events. There is an urgent need to reduce the amount of water
coming off the communities. There is serious down cutting of trees along most of the stream, and we observed water
flowing from land off the rocks. Also observed was evidence of increased water flow from heavy rain water which
separated (due to low bank erosion) resulting in water flow being released onto land, creating a braided stream.

An education program is needed for the Woodbridge Valley community to help reduce nutrients from entering the stream.
Rain gardens would definitely benefit this community. The downed trees along Cedar Run reported by resident Bruce M.
need to be immediately cleared to prevent extensive flooding in the event of a major storm.

We believe that if more development is allowed up stream, further erosion will occur as water flows are intensified, further
exposing sewer lines.

Recommendations:
Baltimore County:

e Recommend installation of step pools or plunge pool to slow down the water flow velocity which is causing
significant erosion to the stream banks.

e Repair of broken water main (near 10 Three Willow Court, Catonsville (ADC Map 32 J-11).

e Rectify downed trees along Cedar Run in stream causing flooding during significant rain storms (near 10 Three
Willow Court, Catonsville (ADC Map 32 J-11).

e Restoration of county easement trail to prevent further erosion (near 10 Three Willow Court, Catonsville (ADC
Map 32 J-11).

e Work with Joe McQuaid, Baltimore County contact who we believe is in charge of the facility, to clean up litter
and trash on county property near stream. Relocate dumpster away from stream, and insure no hazardous
chemicals are being stored in large drums on county property close to the stream. Contact information below.

e Active projects to significantly increase a buffered area along the stream (tree plantings, native shrubs, etc.).

e Rip rap installed (or existing large rocks rearranged) to prevent further land erosion near sewer lines (near the
entrance to Patapsco State Park (ADC Map 32 H-11),

FPVHG:

e DEPRM was notified of damming effect caused by fallen tree directly behind 19 Hickory Ridge Court along Cedar
Run via e-mail on February 11, 2008 for further investigation and action.

e Schedule a group stream cleanup the weekend of April 4-6, in conjunction with Ellicott Mills Homeowners
Association (EMHOA) open space cleanup on April 4. The community receives county sponsored dumpsters
where homeowners are allowed to dump bulk trash. An additional group stream cleanup is tentatively scheduled
for Saturday, May 31 to clean up remaining debris in stream.

e Educate residents in the Woodbridge Valley community (including Ellicott Mills, Westerly Apartments, etc.) about
the adverse effect of cutting too close to stream and additional nutrient load that pet waste, leaf/grass clippings
and fertilizer have on the stream, Patapsco River and Chesapeake Bay.



Bull Run (Santee Branch) Sub-Watershed Investigation (Saturday, April 12, 2008, from 1-4 pm)
(Participating Stream Watch Committee Team members: Steve Schreiner, Teddy Betts and Betsy McMillion).

On Saturday, April 12, 2008, FPVHG stream team members conducted a reconnaissance of Bull Run (Santee Branch) in
Catonsville, Maryland. In addition to the FPVHG stream members, 3 Catonsville neighbors who live near the Bull Run
watershed joined us. EC and CW have signed up as stream watchers for different sections of the area of stream that we
have investigated, and all have participated in past stream cleanups in the Catonsville area.

A section of stream that we originally thought was part of Bull Run is referred to the “Santee Branch” which appears in the
Patapsco State Park “Maryland Trail Guide.” CW and EC have adopted this section of stream and have hiked upstream
to Hilton Terrace (towards South Rolling Road). The Santee Branch flows between Bloomsbury/Patapsco Woods, on the
western side of CCBC-Catonsville Campus, where it eventually flows into the Patapsco River.

Our recon began at the dead end of Newburg Avenue (ADC Map 41 C-6). We believe the headwaters begin at Ridge
Road, with an outfall at McCurley Avenue. In this area the Gabian baskets appear to be in good shape. The stream flows
through the Oak Forest Community, then to the Patapsco Woods community. This section of the stream has high runoff
volume and shows erosion where there are no natural rocks. As a result, the stream width is wider because of the runoff.
The section of stream from McCurley Avenue to Newburg Avenue would be a good section for a scout troop or younger
volunteers to conduct a stream cleanup to remove floatables and other litter along the stream banks. (ADC Map 41 C-5)

In the section of the Santee Branch that runs through the west end of CCBC Catonsville campus property (near the
Athletic fields and Parking Area 6), several large pieces of concrete have been dumped. As a result, this has displaced
the erosion further downstream. There are several fallen trees across the stream as a result of erosion. It is essential
that storm water be controlled as the wide channel is totally washed out. (ADC Map 41 D-6)

In Parking Lot 3 at CCBC Catonsville Campus, there is a pathway near Central Receiving & Central Services Building
where there is a large amount of bulk trash that needs to be removed (i.e., pallets, couch, netting and paint ball
paraphernalia). It would be possible to use the grassy easement to remove the trash with a pickup truck. The entry point
would be near the Central Receiving Building. We observed that many trees in this area are being strangled by tree vines
and recommend that vines be clipped to help save trees. In this same area, there is also a nature trail, which would be
an appropriate place for Baltimore County to stabilize. Also, near the outfall, there should be an infiltration trench or other
control structure installed. CCBC is only a major source of runoff during storm events when runoff from the western
parking areas picks up all the trash, washing it down some (eroding) storm gullies to the stream. Other sources of runoff
within CCBC end up in Bull Run and then into the Soapstone Branch.

The last entry point was near the baseball field. (ADC Map 41 D-7) There is orange fencing where severe erosion has
occurred on campus, which has resulted in a significant drop-off. We have also observed a bike path with an eroded trail.
There is quite a bit of down cutting in this area.

In the recently built Fox Hill Farms town home community, the channel is in good condition due to storm water retrofits in
place.

The last area of the stream visited was in Patapsco State Park, adjacent to the St. Gabriel's Retreat House and All Saints
Convent. In this area there appears to be remnants of an old mill dam and old sediment deposits that were behind that
dam. The stream has down-cut through that sediment in this area. Santee Branch flows south of this convent where it
flows into the Patapsco River. (ADC Map 41 C-9)

CW, our stream watcher, has observed that during heavy rainstorms, flooding appears at the Gary Drive and Rolling Road
(Route 166) junction, and appears to be the drainage basin for the stream. (ADC Map 41 D-5)

Recommendations

Baltimore County

- Work with CCBC Catonsville Campus to install storm water management controls to prevent further damage to the
channel.

- Rectify downed trees near the CCBC athletic fields and parking lot 6, causing severe erosion downstream.

- Restoration of a bike path to prevent further erosion.

- Install storm water retrofit to prevent the flooding problem that occurs at the junction of Gary Drive and Rolling Road
(Route 166) during heavy rainstorms.



FPVHG

- Schedule a group cleanup in the stream section from McCurley Avenue to Newburg Avenue (ADC Map 41 C-5)

- Educate residents in the Oak Forest community about the use of rain gardens and/or rain barrels (ADC Map 41 C-5).

- Schedule a group cleanup at CCBC Catonsville Campus near Parking Lot 3 and the Central Receiving & Central
Services Building to remove large junk items from watershed.



Cooper’s Branch Sub-Watershed Investigation (Saturday, February 28, 2009)

(Participating Stream Watch Committee Team members: Steve Schreiner, Teddy Betts, Cam MacLachlan, Tom Schueler
and Betsy McMillion).

On Saturday, February 28, 2009, FPVHG stream team members conducted a reconnaissance of Cooper’s Branch, which
runs through Oella and Catonsville, Maryland. In addition to the FPVHG stream members, 3 stream watchers who
regularly monitor and clean up sections of Cooper’s Branch met with Betsy McMillion on Friday, February 27, showing
some key areas that required immediate action. These three individuals have signed up as stream watchers for different
sections of the area of stream that we have investigated, and all have participated in past stream cleanups in the
Oella/Catonsville areas.

Sections of Cooper’s Branch run parallel to the Number 9 Trolley Trail, converted from the old Trolley tracks into a paved
trail, mostly within the Baltimore County-owned Benjamin Bennekar Parkl. This is a popular trail used by local residents
for walking, hiking and biking. It runs from the end of Edmondson Avenue through the town of Oella (a historic mill town
near the Patapsco River) to the historic district of Ellicott City. For history of this area, visit the website at
http://www.oellacompany.com/history.html. Public water and sewer services were not installed in this area until 1984.
There are little if any storm water management structures in place to control storm water runoff.

In a previous meeting, JP directed Betsy McMillion to an area just off the Trolley Trail near Westchester Community
Center, which has two areas in a smaller connecting stream where there are several large junk items that need to be
moved away from the stream banks (2513 Westchester Avenue). After consultation with the joint owner, he would not
allow us to remove the large amount of junk that has accumulated near the stream. We were, however, able to conduct a
cleanup along a nearby section of the stream with the assistance of Baltimore County public school students and teachers
on March 18, removing an estimated 500 pounds of trash and junk from the stream and stream banks. (ADC Map 40 G-3)

Our recon began at the entrance of the Trolley Trail Number 9, which is located at the dead end of Edmondson Avenue
and Chalfonte Drive (ADC Map 40 J-2). The headwaters begin at outfalls along Chalfonte Drive and Edmondson Avenue.
There are two streams that come together to form one stream near the entrance of the Number 9 Trolley Trail. Ground
water flow is evident from both outfalls. This particular area along Cooper’s Branch has been a targeted area for cleanups
during Project Clean Stream for the past 4 years. Currently, there is some evidence of “floatables” — which have
appeared as a result of litter and other trash being washed down nearby storm drains from this neighborhood. There is
also evidence of dog feces left along the trail and near the water from owners not picking up after their dogs, a reoccurring
problem in many trails throughout the Patapsco Valley. (ADC Map 40 J-2)

Tall Pines Court (ADC Map 40 H-2) and the Westchester Woods community (ADC 40 F-3) are the only places that we
have observed that have storm water management ponds along Cooper’s Branch, due to the requirements of new
housing developments. In addition, there is one storm water pond upstream of the Coopers Run outfall, at the Catonsville
Middle School. (ADC Map 40 J-3)

Observations include a very eroded outfall out in the stream as a result of a washed out stream bank, with erosion
approximately 2 feet in height. There is high-energy flow due to the stream bank slope, which is creating deeper pools
because the banks are eroding, trying to adjust to high flows (the stream is receiving more flow than in its original state so
it has to adjust).

The predominant invasive species in this area include multi-flora rose, bittersweet and Japanese honeysuckle.
We observed two sewers exposed in the streambed.
We also discovered remnants of the old Trolley Bridge. This photo and other photos to document this recon can be

viewed at http://patapscofriend.myphotoalbum.com, under the album titled “2.29.09 Cooper’s Branch Recon with PHG
Stream Team.”

The business adjacent to a section of stream flowing into Cooper’s Branch may be a potential source of pollution with
manure spills (odors have been observed on summer days by one of our stream team members).

The property located at 411 Oella Avenue has been a constant problem for approximately 26 years. A condemned,
abandoned house is located along this property and is a hangout for the homeless during mild weather months. A large
amount of construction debris has been dumped on this property along the stream banks and some have been placed in
the stream. In addition, a large amount of trash and debris is located on this property, along with a tent. There are no
indoor plumbing facilities, and as a result, a strong smell of urine is obvious along this entire area. This particular area
has been reported to county officials many times as a potential health hazard, problem along the stream due to the large



guantity of trash, which eventually flows into the stream. Local residents continually clean up this area, but have not been
able to stop the pollution. (ADC Map 40 H-3)

In a section of Cooper’s Branch, a new diversion stream has been created as a result of a significant debris jam (full of
large fallen trees). A large Trolley Line bridge acts as a grade control at the upstream location, with subsequent large
downstream erosion.

An area that requires immediate action is where a sewer line is crossing the stream and Gabian baskets holding it in place
are deteriorating. Downstream of this crossing is an improperly installed outfall from the storm water management pond
in the Westchester Woods Community, which has been repeatedly reported to county officials by residents with no action.
It has resulted in severe bank erosion at the outfall. (ADC Map 40 F-3).

Another area that requires immediate attention is where the sewer line structure is getting ready to fall into the stream.
Access to this structure can be obtained by walking the Trolley Trail #9 trail. The GPS coordinates to locate this structure
are at 39.16.6.7 and 76.46.54.3. The closest residence to this location is across the stream at Benway Court. There is
also iron-colored seepage observed near the structure. (ADC Map 40 G-4)

Hillside damage has also been observed as a result of deer and ATV usage. Homeless persons are known to inhabit the
hillside near the Westchester Avenue bridge and near the power lines.

Along the trolley trail upstream of the power line crossing, there is a wooden structure that appears to have been built to
help retain the sloping wall near the stream, however, it is currently damaged and needs repairing.

Log jams along Cooper’s Branch are causing severe erosion along the stream.
On a positive note, the stream team uncovered a polypodium, known as Polypodium virginanum or Common Polypody in
which a patch of this vegetation was found growing along the rock hillside just at the conclusion of our recon, near the

junction of Coopers Branch with the Patapsco River just upstream of the Frederick Rd. culvert.

Recommendations

Baltimore County

- Rectify downed trees along Cooper’s Branch causing severe erosion downstream.

- Restoration of a retaining wall off path to prevent further erosion, upstream of power line.

- Health department to condemn and remove trash from 411 Oella Avenue.

- Repair sewer line crossing Cooper’s Branch in Westchester Woods where Gabian baskets are failing.

- Repair improperly installed storm water management pond outfall from Westchester Woods (Benjamin Way),
causing severe bank erosion

- Investigate sewer manhole access within stream channel and likely to fail with further erosion

FPVHG

- Schedule group cleanups in the stream section near 411 Oella Avenue and other areas requiring cleanup.

- Work with GOCA president for other key trash/junk areas to schedule group cleanups; obtain permission for cleanup on
condemned property

- Work with current stream watchers to remove floatable trash from stream near Edmondson Avenue.

- Educate residents in the Oella community about the use of rain gardens and/or rain barrels
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Herbert Run — Halethorpe Train Station/Hollins Ferry Road Sub-Watershed Investigation (Saturday, April 25, 2009)
Participating Stream Watch Committee Team members: Kit Valentine, Betsy McMillion, Teddy Betts and Lee Moser.

On Saturday, April 25, 2009, an investigation was made along a section of Herbert Run off Southwestern Boulevard, near
the Halethorpe MARC Train Station parking lot. This investigation was based on information received from our stream
watcher, Lee Moser, who was concerned about the amount of trash and debris in this section of stream, bank stabilization
and sanitary sewer system issues.

The stream watch team walked an estimated one-mile section of Herbert Run beginning at Southwestern Boulevard, near
the southern section of the Halethorpe MARC Train Station parking lot (ADC Map 42 A-9). This stream runs through an
industrial area, owned primarily by CSX, Baltimore County and the State of Maryland, mainly because of nearby highways
and parkland. Our recon began under the exit ramp onto the eastside of Southwestern Boulevard. ATV traffic and a large
volume of floatable trash (i.e., trash that was washed down the nearby storm drains) were evident. Little stream life
and/or wildlife were evident along this area. The observed Gabian baskets at selected locations appear to be working
well to stabilize the stream banks.

Further downstream, significant erosion was evident despite the concrete armoring and/or Gabian baskets used. This
area showed signs of a possible sewer structure leaking with gray colored water (GPS coordinates 39.23100; 076.69182).
Baltimore County Utilities needs to be contacted for further investigation. In this same area, the Gabian baskets are
functioning, however, some of the baskets hanging along the stream banks are in need of repair. Storm water coming off
the Southwestern Boulevard Bridge flows down a pipe, which has significantly eroded the hillside adjacent to the bridge
pier.

Walking further downstream, there is significant erosion apparent along both stream banks. Due to the large volume of
trash in the stream (i.e., bottles, cans, plastic bags, tires and other large embedded items in the stream and stream
banks), a group cleanup event is planned for the summer and fall 2009.

We observed mostly sand and fine gravel in the streambed. One stream strider was observed, however, no other
evidence of stream life was apparent. There was also evidence of deer tracks, presumably browsing near the water and
bed-down areas.

A channel made from riprap discharges from an older Baltimore County detention pond facility (estimated to be
approximately 20-30 years old) in this area where runoff slowly discharges into the stream. There is no vegetation along
the stream banks in this area.

Near the viaduct (i.e., CSX stone bridge), we observed a sewer valve manhole which is badly eroding away from the
stream bank, most likely caused by heavy water flow (GPS coordinates 39.22879 76.69019). Inside the viaduct, the
stream channel has been partially filled with sediment (sand) on both sides of sewer pipe, although passable (with
caution) on the concrete bottom. Although the channel is still working, the concrete floor/bottom and stonewalls are
deteriorating and may cause increased flooding and structural problems in the future.

Further downstream, a piece of leftover sewer construction debris is apparent along the streambed. Also, near a large
pond at the west end of Hollins Ferry Road, algae bloom is evident, especially near the viaduct. Construction work for the
installation of the new sewer line has greatly altered the watershed area since our last recon off of Hollins Ferry Road.
Trees and vegetation were removed to create an access road for construction vehicles. Although most of the junk and
trash were removed, even with the silt fence, the natural habitat has been disturbed. There is evidence of heavy ATV
traffic in the construction right-of-way. Trees or other vegetation should be planted if Baltimore County chooses to fully
restore this area.

In the area near the Route 895 Bridge, there is little indication of erosion. Approximately 50 yards before Herbert Run
flows into the Patapsco River (near the high voltage line), a temporary bridge was put in as a pipe support during
construction. The pipes have been removed, but the temporary bridge is still in place.

Our recon ended at the southwest end of Hollins Ferry Road. Photos of this recon can be viewed at
http://patapscofriend.myphotoalbum.com under the album titled “4.25.09 Herbert Run Recon — Halethorpe near
Southwest Boulevard.”

RECOMMENDATIONS:
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Baltimore County:
e repair broken Gabian Baskets (GPS coordinates 39.23100; 076.69182)
e investigate gray water discharge (GPS coordinates 39.23100; 076.69182)
e investigate erosion downstream
e inspect sewer valve (GPS coordinates 39.22879 76.69019)

FPVHG:
e schedule a future cleanup along this area of stream

e report suspected sewer overflow problem to Baltimore County Utilities — completed.
Report eroded sewer structures to Baltimore County Utilities — completed.
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HSI Data Summary

HSI ID Subwatershed| Survey Data | Hot Spot Status | Business Type | Category |Vehicle Operations |tdoor Material Stor;{ Waste Management | Physical Plant |'urf/Landscapin Storm Water Infrastructure

HSI_A_501 Miller Branch 25-Apr-11 Potential hotspot Dealership Commercial
HSI_A_502 Miller Branch 04-Mar-11 Potential hotspot | Fast food Commercial
Auto
HSI_A_503 Miller Branch 04-Mar-11 Potential hotspot Dealership Commercial
Confirmed
HSI_A_504 Miller Branch hotspot Restaurant Commercial X
HSI_A_505 Miller Branch 25-Apr-11 Severe hotspot | Strip mall Commercial X X
HSI_A_506 Miller Branch 25-Apr-11 Potential hotspot Commercial X
Cooper Shaughterhous
HSI_A_607 Branch Potential hotspot e Industrial
HSI_A_908 Bull Branch 25-Apr-11 Potential hotspot | Auto repair Commercial
Patapsco Used car
HSI_A_1209 River-A4 26-Apr-11 Not a hotspot dealership Commercial
Doctor's office
HSI_A_1310 Herbert Run 26-Apr-11 Not a hotspot and lab Institutional
HSI_A_1328 Herbert Run 22-Apr-11 Potential hotspot Autobody Commercial
Herbert Run
HSI_A_1411 (E.Br) 04-Mar-11 Potential hotspot Industrial
Herbert Run
HSI_A_1412 (E.Br) 26-Apr-11 Potential hotspot Adult daycare Commercial
Herbert Run Plumbing
HSI_A_1413 (E.Br) 26-Apr-11 Potential hotspot vehicals Commercial
Herbert Run Vending
HSI_A_1414 (E.Br) 25-Apr-11 Not a hotspot distributor Commercial
Large
Herbert Run equipment
HSI_A_1415 (E.Br) 26-Apr-11 Not a hotspot rental Commercial
Herbert Run
HSI_A_1416 (E.Br) 26-Apr-11 Potential hotspot Recycling Industrial
Patapsco Confirmed
HSI_A_1517 River-A5 22-Apr-11 hotspot Commercial
Foods
Patapsco production
HSI_A_1518 River-A5 25-Apr-11 Potential hotspot company Industrial
Patapsco Equipment
HSI_A_1519 River-A5 26-Apr-11 Not a hotspot rental Commercial
Patapsco Furniture
HSI_A_1520 River-A5 22-Apr-11 Potential hotspot Manufacturer | Industrial
Patapsco
HSI_A_1521 River-A5 22-Apr-11 Potential hotspot Commercial
Patapsco
HSI_A_1522 River-A5 22-Apr-11 Potential hotspot Commercial
Patapsco Confirmed Brewery/ truck
HSI_A_1523 River-A5 04-Mar-11 hotspot washing Industrial X
Patapsco Insulation
HSI_A_1524 River-A5 22-Apr-11 Potential hotspot warehouse Commercial
Patapsco Transport-
HSI_A_1525 River-A5 22-Apr-11 Severe hotspot Related
Patapsco Vehicle storage
HSI_A_1526 River-A5 22-Apr-01 Potential hotspot yard/ junk yard  Commercial
Patapsco Transport-

HSI_A_1527 River-A5 Not a hotspot Related



HSI Data Summary

HSI ID Subwatershed| Survey Data | Hot Spot Status | Business Type | Category |Vehicle Operations |tdoor Material Stor;{ Waste Management | Physical Plant |'urf/Landscapin Storm Water Infrastructure

HSI_A_501 Miller Branch 25-Apr-11 Potential hotspot Dealership Commercial
HSI_A_502 Miller Branch 04-Mar-11 Potential hotspot | Fast food Commercial
Auto
HSI_A_503 Miller Branch 04-Mar-11 Potential hotspot Dealership Commercial
Confirmed
HSI_A_504 Miller Branch hotspot Restaurant Commercial X
HSI_A_505 Miller Branch 25-Apr-11 Severe hotspot | Strip mall Commercial X X
HSI_A_506 Miller Branch 25-Apr-11 Potential hotspot Commercial X
Cooper Shaughterhous
HSI_A_607 Branch Potential hotspot e Industrial
HSI_A_908 Bull Branch 25-Apr-11 Potential hotspot | Auto repair Commercial
Patapsco Used car
HSI_A_1209 River-A4 26-Apr-11 Not a hotspot dealership Commercial
Doctor's office
HSI_A_1310 Herbert Run 26-Apr-11 Not a hotspot and lab Institutional
HSI_A_1328 Herbert Run 22-Apr-11 Potential hotspot Autobody Commercial
Herbert Run
HSI_A_1411 (E.Br) 04-Mar-11 Potential hotspot Industrial
Herbert Run
HSI_A_1412 (E.Br) 26-Apr-11 Potential hotspot Adult daycare Commercial
Herbert Run Plumbing
HSI_A_1413 (E.Br) 26-Apr-11 Potential hotspot vehicals Commercial
Herbert Run Vending
HSI_A_1414 (E.Br) 25-Apr-11 Not a hotspot distributor Commercial
Large
Herbert Run equipment
HSI_A_1415 (E.Br) 26-Apr-11 Not a hotspot rental Commercial
Herbert Run
HSI_A_1416 (E.Br) 26-Apr-11 Potential hotspot Recycling Industrial
Patapsco Confirmed
HSI_A_1517 River-A5 22-Apr-11 hotspot Commercial
Foods
Patapsco production
HSI_A_1518 River-A5 25-Apr-11 Potential hotspot company Industrial
Patapsco Equipment
HSI_A_1519 River-A5 26-Apr-11 Not a hotspot rental Commercial
Patapsco Furniture
HSI_A_1520 River-A5 22-Apr-11 Potential hotspot Manufacturer | Industrial
Patapsco
HSI_A_1521 River-A5 22-Apr-11 Potential hotspot Commercial
Patapsco
HSI_A_1522 River-A5 22-Apr-11 Potential hotspot Commercial
Patapsco Confirmed Brewery/ truck
HSI_A_1523 River-A5 04-Mar-11 hotspot washing Industrial X
Patapsco Insulation
HSI_A_1524 River-A5 22-Apr-11 Potential hotspot warehouse Commercial
Patapsco Transport-
HSI_A_1525 River-A5 22-Apr-11 Severe hotspot Related
Patapsco Vehicle storage
HSI_A_1526 River-A5 22-Apr-01 Potential hotspot yard/ junk yard  Commercial
Patapsco Transport-

HSI_A_1527 River-A5 Not a hotspot Related



NSA Data Summary

% % % % High Storm
Subwater- | Survey Connected Lot Lot Turf | Maintenance | Downspout Rain Rain Drain Fertilizer Trash Buffer # Street | # Shade [Parking Lot| Alley Street
NSA ID shed Data Neighborhood| Acres PSI ROI Spouts |Landscaped| Cover Lawns Disconnection | Barrels Gardens | Marking | Bayscaping | Reduction | Pet Waste | Management| Impacts Trees Trees Retrofit Retrofit | Sweeping
NSA-A- Miller
1000 Branch 23-May-11 Drexel Woods | 85.620527 High Low 100 20 30 0 X 16 24
NSA-A- Dogwood
1001 Run 20-Jan-11 Clay Brooke 22.898635 Moderate |Moderate 25 35 35 0 X X 5 0
NSA-A- Cedar
1002 Branch 20-Jan-11 Ashton Valley = 10.819322 Moderate | High 0 20 34 10 X X X 0 0
NSA-A- Cedar
1003 Branch 20-Jan-11 28.769573 Moderate | Low 15 50 25 0 X X X 0 0
NSA-A- Cedar Pinecrest/Wo
1004 Branch 20-Jan-11 | odcliff 22.104731 None Low 25 35 45 0 X X X X 0 0
NSA-A- Cedar
1005 Branch 20-Jan-11 Ashton Valley = 9.8347712 None Moderate 5 35 40 0 X X X X 10 0
NSA-A- Cedar
1006 Branch 20-Jan-11 Ashton Valley | 32.35025 None Moderate 20 35 45 0 X X X 0 0
NSA-A- Cedar
1007 Branch 23-May-11 Ellicott Mills 89.009038 None Low 10 25 45 0 X 54 0
Woodbridge
NSA-A- Cedar Valley/ Ellicott
1008 Branch 23-May-11 Mills 333.53229 Moderate | Moderate 50 35 40 0 X X 21 9
NSA-A- Cedar
1009 Branch 20-Jan-11 Ashton Valley = 24.918115 Moderate Moderate 25 20 60 0 X X X X 10 20
NSA-A- Miller Oak Lodge/
1010 Branch 23-May-11 Windy's Run | 32.183177 Moderate Moderate 30 20 30 0 X X 4 0
Westside,
NSA-A- Miller Rockway,
1011 Branch 23-May-11 Westchester | 16.932027 Moderate |Moderate 35 20 30 0 X X X X 0 0
NSA-A- Cooper
1012 Branch 23-May-11 Tall Pines Ct. | 8.9985997 None Moderate 20 35 30 0 X X 0 0
NSA-A- Miller
1013 Branch 23-May-11 82.418784 Moderate |Moderate 20 50 35 0 X 0 4
NSA-A- Miller
1014 Branch 23-May-11 Upman Rd. 7.9485025 None Low 0 25 30 0 X 3 5
NSA-A- Miller
1015 Branch 23-May-11 39.491695 None Moderate 25 15 35 0 X X X 0 0
NSA-A- Miller
1016 Branch 23-May-11 4.5797896 Moderate Moderate 40 20 25 0 0 1
NSA-A- Cooper
1017 Branch 23-May-11 Pleasant Villa | 3.3824606 None Moderate 20 30 45 0 X X 0 0
NSA-A- Cooper
1018 Branch 23-May-11 31.748374 Moderate | Moderate 35 30 30 0 X X 2 0
NSA-A- Miller
1019 Branch 23-May-11 Nayborly Ct. 12.295804 Moderate Moderate 75 25 35 0 X X X 0 0
NSA-A- Frederick
1020 25-May-11 Village 153.62642 Moderate  Moderate 0 X X 5 0
NSA-A- Colonial
1021 Thistle Run| 23-May-11 Gardens 115.82483 High High 25 15 65 5 X X X 15 4 X
NSA-A- Frederick
1022 Thistle Run| 25-May-11 Village 80.620523 Moderate |High 55 20 65 10 X X 15 0 X
NSA-A- Cooper Rockwell
1023 Branch 25-May-11 Estates 40.142946 Moderate |High 55 20 55 10 X X X X X 46 0 X
NSA-A- Frederick
1024 Thistle Run| 25-May-11 Village 168.41591 Moderate  Moderate 20 25 60 10 X X 5 0 X
Holly Manor,
NSA-A- Sawmill Beaumont
1025 Branch 23-May-11 Community 33.335765 Moderate |Moderate 10 2 58 0 X X 8 3
NSA-A- Sawmill Catonsville
1026 Branch 23-May-11 Heights 19.283349 Moderate Moderate 45 10 40 5 X X X X X 3 0
NSA-A- Woodwind,
1027 Thistle Run| 23-May-11 Hilltop 92.312748 Moderate |High 50 15 45 10 X X X X 20 2 X
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NSA-A-
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NSA-A-
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NSA-A-
1030
NSA-A-
1031
NSA-A-
1032
NSA-A-
1034
NSA-A-
1036
NSA-A-
1037
NSA-A-
1038
NSA-A-
1039
NSA-A-
1040
NSA-A-
1041
NSA-A-
1043

NSA-A-
1044

NSA-A-
1045

NSA-A-
1046

NSA-A-
1047

NSA-A-
1048
NSA-A-
1049
NSA-A-
1050
NSA-A-
1051

NSA-A-
1052

NSA-A-
1053

NSA-A-
1054

Subwater-

shed
Patapsco
River-Al
Patapsco
River-Al
Patapsco
River-Al
Cooper
Branch
Sawmill
Branch
Santee
Branch
Patapsco
River-A4
Dogwood
Run
Dogwood
Run
Dogwood
Run
Cedar
Branch
Cedar
Branch
Sawmill
Branch
Herbert
Run (W.
Br)
Herbert
Run (W.
Br)

Herbert
Run (E. Br)

Herbert
Run (W.
Br)
Herbert
Run (W.
Br)

Bull Branch
Santee
Branch
Santee
Branch
Herbert
Run (W.
Br)
Herbert
Run (W.
Br)
Herbert
Run (W.
Br)

Survey
Data
Patapsco
23-May-11 Falls

23-May-11 Timber Point

23-May-11 Oella
23-May-11 Bryans Mill
Catonsville
23-May-11 Heights
25-May-11 Catonsville

31-May-11 Not Built

20-Jan-11 Claybrooke
The Glens at

20-Jan-11 Rolling Rd.
Dogwood/
20-Jan-11 Rolling

20-Jan-11 Parkview Trall

23-May-11 Parkview Trall

23-May-11 Catonsvilel

Knollview,
25-May-11 Rambling

Highfields,

Rolling Hill
25-May-11 Farms

Frederick Rd/

Taylor/ Mt.
Ridge/
Cherrydell/

25-May-11 Garden Ridge

Inside
beltway,
Blackeney/

Shadynook/

Altamont/
25-May-11 Maple

25-May-11 Shadynook Ct
College Hills/

25-May-11 Wake Forest

25-May-11 Foxhall Farms

25-May-11 Foxhall Farms

25-May-11 Kenwood

25-May-11 Broadsield

25-May-11

Neighborhood

Acres PSI
10.500557 Moderate
4.0178418 Moderate
1.399858 Moderate
9.8291756 None
209.06696 Moderate
307.82503 Moderate
11.108815 None
4.898138 Moderate
46.148219 Moderate
25.545643Moderate
31.436203 Moderate

106.95336 Moderate

222.12699 None

46.500748 Moderate

43.498706 Moderate

17.358471 Moderate

21.522223 Moderate

56.712481 Moderate
32.413168 Moderate
68.833615 Moderate

17.550741 Moderate

48.563524 Moderate

42.118446 Moderate

18.588984 High

ROI
Moderate
Moderate
High
Moderate
Moderate
High
None
Moderate
High
Moderate
High
Moderate

Moderate

Moderate

Moderate

High

High

High
High
Low

Moderate

Moderate

High

Moderate

%
Connected
Spouts
50
50

100

35

50

50
50
20
55
40

20

35

35

90

80

50
50
20

25

30

50

60

%
Lot
Landscaped
25
15
10
25

23

15

10

15
20
15

65

35

25

10

12

20
20
30

30

40

13

15

%

Lot Turf

Cover

40

10

45

45

65

85

50

54

75

55

45

25

50

45

55

40

45

50

45

45

35

40

25

% High

Maintenance

Lawns

10

10

10

35

35

10

20

Downspout
Disconnection

X

X

Rain
Barrels

Rain
Gardens

X

Storm
Drain
Marking
X

X

Fertilizer Trash
Bayscaping | Reduction | Pet Waste | Management

Buffer
Impacts

# Street

Trees

28

11

40

11

# Shade [Parking Lot
Trees Retrofit

5X

3 X

19

65 X

40

18

Alley
Retrofit

Street
Sweeping
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NSA-A-
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NSA-A-
1059
NSA-A-
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1070
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1071
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1072
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1074
NSA-A-
1075
NSA-A-
1076
NSA-A-
1077
NSA-A-
1078
NSA-A-
1079
NSA-A-
1080
NSA-A-
1081

NSA-A-
1082

Subwater-
shed

Herbert
Run (E. Br)

Herbert
Run (E. Br)
Herbert
Run (W.
Br)
Herbert
Run (W.
Br)
Herbert
Run (W.
Br)
Herbert
Run
Patapsco
River-A4
Patapsco
River-A4
Herbert
Run (W.
Br)

Herbert
Run (E. Br)

Herbert
Run (E. Br)
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Patapsco
River-A5
Santee
Branch
Santee
Branch

Bull Branch
Patapsco
River-A5
Herbert
Run (W.
Br)

Survey
Data

25-May-11

25-May-11 Kensington

31-May-11 Gay Oak

25-May-11 Arbour Manor

Ramsgate
31-May-11 Mews

Halethorpe,
31-May-11Wynnewood

Richardson
31-May-11 Mews

St. Denis/
31-May-11 Relay

31-May-11 River Chase

Halethorpe
31-May-11 north of Ridge

Halethorpe
31-May-11 east of Ridge

31-May-11 Halethorpe
31-May-11 Halethorpe
31-May-11
31-May-11 Lansdowne
31-May-11 Lansdowne
Woodshire
31-May-11|Village
Riverview
31-May-11 Park
31-May-11 Landsdowne
31-May-11 Woodshire VII
Baltimore
31-May-11 Highlands
25-May-11 Oak Forest
Patapsco
25-May-11 Woods
25-May-11 College Hills

Baltimore
31-May-11 Highlands

25-May-11 Catonsville

Neighborhood

Acres PSI

13.308082 Moderate

174.65202 Moderate

24.076725 High

128.10907 High

73.63944|Moderate
268.52988 Moderate
12.794643 Moderate

191.11154 Moderate

47.275664 Moderate

60.668664 High

74.228885 None
121.57348 Moderate
20.405341|Moderate
21.497512 High
5.4434806 Moderate
17.196819 High
9.9363993 None
19.962611 High
81.557972|High
193.56095 Moderate
29.75077/|High
298.18289 Moderate
81.2663 Moderate
27.94442 Moderate

323.13807 High

55.679377 Moderate

ROI

Moderate

Moderate

High

High

High
High
Moderate

Low

Low

Moderate

High

Moderate
Moderate
High

Moderate
High

Moderate
Moderate
High

Moderate
Moderate
Moderate
Moderate
Moderate

Moderate

Moderate

%
Connected
Spouts

40

25

75

40

85
50
50

20

50

25

25
20
15
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25
50
15
65
85
30
85
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10

25

35

%
Lot
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30

35

10

10

15
10

35

30

35

20
30
10
15
10
15
20

15

30
10
40
25
35

15

40

%

Lot Turf

Cover

28

15

24

55

35

67

40

40

35

35

43

45

60

58

70

60

25

25

25

25

20

30

65

35

55

35

% High
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Lawns

40

10

10

10

10

25

25

10

Downspout
Disconnection

Rain
Barrels

Rain
Gardens

Storm
Drain
Marking

Fertilizer Trash
Bayscaping | Reduction | Pet Waste | Management

X
X
X
X
X X
X
X
X
X X
X
X
X

Buffer
Impacts

# Street
Trees

15

53

23

111

30

16

12

23

65
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21
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10

0 X

5X

Retrofit

Alley
Retrofit

Street
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Sawmill
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Herbert
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Thistle Run
Cooper
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Sawmill
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River-Al
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Herbert
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Survey
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25-May-11

25-May-11

25-May-11
31-May-11

Cinnamon
25-May-11 Tree

23-May-11

31-May-11

23-May-11 Paradise Hill
23-May-11 Rockwell
23-May-11

23-May-11

23-May-11 Drummond

25-May-11

Acres PSI

44.140876 Moderate

160.48972 Moderate

53.055295 Moderate

9.0728501 Moderate

5.2199305 Moderate

14.757151 Moderate

12.502146 Moderate
18.428395 Moderate
88.344915 High
17.837939 High
125.91832|Moderate

13.842351 Moderate

8.546098 Moderate

ROI

Moderate

Moderate

Low

Moderate

Moderate

High

Moderate
Moderate
Moderate
High

Moderate

Moderate

Moderate

Connected
Spouts

80

50

25

35

15

50

20

25

50

25

50

90

25

Landscaped

13

15

30

30

20

15

35

25

20

10

25

20

Lot Turf

25

35

35

25

55

45

60

40

60

43

65

55

45

Maintenance

15

10

10

10

Bayscaping | Reduction | Pet Waste | Management

# Street

41

# Shade [Parking Lot

16



PAA Data Summary

PAA ID Subwatershed | Survey Data | Ownership | Management | % Turf Cover Notes
Health Services
PAA_A_101 Dogwood Run 23-May-11|Public Admin. 10
PAA_A_102 Dogwood Run 20-Jan-11 Public Park 80
PAA_A_103 Dogwood Run 20-Jan-11 Public 90
Herbert Run May be good candidate for
PAA_A_1113 (W. Br) 24-May-11 Private Orphan's Home 60|forest planting
Herbert Run Golf country Almost no opportunities for
PAA_A_1114 (W. Br) 24-May-11 Private club 90|planting
Herbert Run Only a small total area
PAA_A_ 1115 (W. Br) 24-May-11 Public School 40 would be suitable planting
Herbert Run
PAA_A 1117 (W. Br) 25-May-11 Private Cemetary 85
Herbert Run Good for wetland riparian
PAA_A_ 1118 (W. Br) 24-May-11 Public School 35 buffer forest
Herbert Run State Mental
PAA_A 1121 (W. Br) 24-May-11 Public Hospital 40
Herbert Run Some good areas for
PAA_A 1122 (W. Br) 24-May-11 Public School 30 planting
Patapsco River-
PAA_A_ 1216 A4 25-May-11 Private 10
Herbert Run (E.
PAA_A_1420 Br) 25-May-11 Public School 77
Patapsco River- Hebrew
PAA_A_ 1524 A5 25-May-11 Private Cemetary 70
Patapsco River- Stormwater Facility has large concrete
PAA_A_ 1525 A5 25-May-11|Public facility 15 dam/weir
Patapsco River-
PAA_A 1526 A5 25-May-11 Public Park 10
Two fairly good areas doe
PAA_A_1611 Sawmill Branch 23-May-11|Public Park 20|planting
PAA_A_304 Cedar Branch 23-May-11 Private 95
PAA_A_305 Cedar Branch 23-May-11|Public School 60
Patapsco River- Very small area for
PAA_A 406 Al 23-May-11 Public Park 80 planting
Some areas good for
Patapsco River- planting, but total planting
PAA_A_407 Al 23-May-11 Private Church 90|area is small
Better candidate for natural
PAA_A_508 Miller Branch 23-May-11 Private 40 regen
Great site for forest
PAA_A_509 Miller Branch 23-May-11|Public Water tank 40 replanting
There are a few good
PAA_A_623 Cooper Branch 23-May-11|Public Park 25|places to plant here
May be best forest planting
opportunity in Lower
PAA_A_710 Thistle Run 24-May-11|Public 70|Patapsco River watershed
Government
PAA_A_912 Bull Branch 24-May-11|Public parcel 25|Little planting opportunity
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Supporting Calculations for NSA Analysis

Downspout Disconnection

Table 4-2 in the Lower Patapsco River watershed characterization report summarizes rooftop
acres addressed by downspout redirection for the recommended neighborhoods. The method
by which this column was calculated is described below.

Rooftop Acres Addressed

NSAs not recommended for downspout disconnection contribute 0 acres to this analysis.
Rooftop acres addressed by disconnecting downspouts in a recommended neighborhood were
calculated as follows:

Acres of Buildings x %Connected Downspouts

For example, NSA-A-1038 was recommended for downspout redirect and has a total of 7.62
acres of buildings (i.e., rooftop) based on Baltimore County’s GIS buildings layer. During the
uplands survey, it was estimated that 50% of the downspouts in NSA-A-1038 were connected.
Therefore, the total rooftop acres addressed by disconnecting downspouts in NSA-A-1038
would be 7.62 acres x 0.50 = 3.81 acres.

% of Subwatershed Rooftop Area Addressed

For a given subwatershed, the % of subwatershed rooftop area addressed was calculated as:
2 Individual NSA Rooftop Acres Addressed / Total Subwatershed Rooftop Acres

The total acres of rooftop within a subwatershed were determined using Baltimore County’s GIS

buildings layer.

Fertilizer Reduction/Education

Table 4-3 in the Lower Patapsco River watershed characterization report summarizes the acres

of lawn addressed by fertilizer reduction for the recommended neighborhoods. The method by

which this column was calculated is described below.

Acres of Lawn Addressed

NSAs not recommended for fertilizer reduction (i.e., have less than 20% high maintenance
lawns) contribute O acres to this analysis. Acres of lawn addressed by fertilizer
reduction/education in a recommended neighborhood were calculated as follows:

(NSA Total Acres - NSA Road Acres) x %Lot Grass Cover x %High Maintenance Lawns
The first expression in parentheses in the equation above represents the total acres of individual

lots in an NSA. Multiplying this by the % of grass cover estimated for a typical lot in the NSA
yields the total acres of lawn in an NSA. Finally, multiplying this result by the % of lawns using



high management lawn practices yields the acres of lawn that would be addressed via fertilizer
reduction.

For example, NSA-A-1062 was recommended for fertilizer reduction and has a total area of
12.79 acres. Based on Baltimore County’s GIS roads layer, there are approximately 2.33 acres
of roads in this NSA. This means NSA-A-1062 consists of approximately 12.79 — 2.33 = 10.46
acres for individual lots. During the uplands survey, it was estimated that the average lot in
NSA-A-1062 consists of 40% grass cover which equates to 10.46 acres x 0.40 =

4.18 total acres of lawn. It was also noted that about 40% of the lawns in NSA-A-1062 were
employing high maintenance practices. So there are approximately 4.18 acres x 0.40 = 1.67
acres of high maintenance lawn that could be addressed by fertilizer reduction in NSA-A-1062.

% of Subwatershed Area Addressed

For a given subwatershed, the % of the total subwatershed area addressed was calculated as:

2 Individual NSA Lawn Acres Addressed / Total Subwatershed Acres

Bayscaping

Table 4-4 in the Lower Patapsco River watershed characterization report summarizes the acres
of land addressed by bayscaping for the recommended neighborhoods. The method in which
this column was calculated is described below.

Acres of Land Addressed

NSAs not recommended for bayscaping contribute 0 acres to this analysis. Acres of land
addressed by bayscaping in a recommended neighborhood were calculated as follows:

(NSA Total Acres - NSA Road Acres) x %Lot Available for Bayscaping

The first expression in parentheses in the equation above represents the total acres of individual
lots in an NSA. According to CWP, the minimum recommended proportion of bayscaping is 25%
of an individual lot. Therefore, the %Lot Available for Bayscaping was calculated as 25% minus
the existing fraction of landscaping of the typical lot in a recommended NSA. Multiplying these
two factors yields the total acres of land in an NSA recommended/available for 80.62 acres.
Based on Baltimore County’s GIS roads layer, there are approximately 4.63 acres of roads in
this NSA. This means NSA-A-1022 consists of approximately 80.62 — 4.63 = 75.99 acres for
individual lots. During the uplands survey, it was estimated that the average lot in NSA-A-1022
consists of 20% landscaping which means 5% would be recommended for additional
bayscaping (25%-20%). This equates to 75.99 acres x 0.05 = 3.80 acres of land that could be
addressed by bayscaping in this NSA.

For a given subwatershed, the % of the total subwatershed area addressed was calculated as:
2 Individual NSA Land Acres Addressed / Total Subwatershed Acres



Storm Drain Marking

Table 4-5 in the Lower Patapsco River watershed characterization report summarizes the
number of inlets and % of subwatershed inlets addressed by storm drain marking for the
recommended neighborhoods. The method in which these two columns were calculated is
described below.

Approximate Number of Inlets Addressed

NSAs not recommended for storm drain marking contribute 0O inlets to this analysis. The
approximate number of inlets addressed in a neighborhood recommended for storm drain
marking was calculated as follows:

NSA Area [sg. miles] x Subwatershed Inlet Density [#inlets/sq. mile]

The approximate number of inlets was determined for all 16 subwatersheds in the Lower
Patapsco River watershed using Baltimore County’s storm drain system database. Inlet density
for each subwatershed was calculated as the number of inlets divided by the total subwatershed
area (see Chapter 2.3.6.1).

For example, NSA-A-1015 was recommended for storm drain marking and has a total area of
39.49 acres or 0.06 square miles. NSA-A-1015 lies in the Cooper Branch subwatershed, where
inlet density is 26.6 inlets per square mile. The number of inlets addressed by storm drain
marking for this NSA would be 0.06 sqg. miles x 26.6 inlets/sq. mile = 1.6 inlets (~ 2 inlets). The
total number of inlets addressed within a subwatershed was rounded to the nearest whole
number.

% of Subwatershed Inlets Addressed

For a given subwatershed, the % of the total subwatershed inlets addressed was calculated as:

2 Individual NSA Inlets Addressed / Total Subwatershed Inlets
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Lower Patapsco SWAP — SWM Facility Assessment

Pond 278

Pond 292 Pond 298



Lower Patapsco SWAP — SWM Facility Assessment

Pond 323 ] Pond 341



Lower Patapsco SWAP — SWM Facility Assessment

Pond 346

Pond 356 | Pond 358




Lower Patapsco SWAP — SWM Facility Assessment

Pond 359 — Area too overgrown to locate pond

Pond 361



Lower Patapsco SWAP — SWM Facility Assessment

Pond 377 — Located on UPS Poperty, could not access Pond 390

Pond 391 Pond 415



Lower Patapsco SWAP — SWM Facility Assessment




Lower Patapsco SWAP — SWM Facility Assessment

Pond 521

Pond 567 Pond 594



Lower Patapsco SWAP — SWM Facility Assessment
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Lower Patapsco SWAP — SWM Facility Assessment
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Pond 784

Pond 788

Lower Patapsco SWAP — SWM Facility Assessment
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Lower Patapsco SWAP — SWM Facility Assessment
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Pond 891 T | - Pond 907

Pond 908 - No pond exists at location identified by GIS Pond 991
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Lower Patapsco SWAP — SWM Facility Assessment
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Lower Patapsco SWAP — SWM Facility Assessment

Pond 3260
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