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CHAPTER 1

INTRODUCTION

1.1 Project History and Background

The Baltimore County Department of Environmental Protection and Resource Management
(DEPRM) initiated the Spring Branch Small Watershed Action Plan in 2008 in response to US
Environmental Protection Agency comments regarding the Loch Raven Plan inadequacy in
meeting the EPA generated A through I criteria for watershed planning. This plan follows in
the footsteps of prior and continuing efforts to address the environmental conditions of the Loch
Raven Reservoir watershed. The previous and continuing efforts include:

» Reservoir Management Agreement (1979 through 2005)
» Water Quality Management Plan for Loch Raven Watershed (1997)
» Source Water Assessment (2004)

Reservoir Management Agreement

Loch Raven Reservoir is one of three reservoirs in the Baltimore Metropolitan System serving
1.8 million people. Spring Branch is one of the subwatersheds within the Loch Raven Reservoir
watershed that drains directly to the reservoir. The Loch Raven reservoir is owned and operated
by Baltimore City. As a result of algae blooms within the reservoirs in the 1970s, a Reservoir
Management Agreement was signed in 1979. The first Reservoir Watershed Management
Agreement was signed by Carroll County, Baltimore City, and Baltimore County, in a
coordinated effort to mitigate emerging pollution problems and establish the basis for continual
water quality improvement in the reservoirs. In 1984, 1990, and 2005 the Reservoir
Management Agreement was updated and re-signed by the cooperating jurisdictions and
agencies. The updates strengthened the declarations within the Agreement. The primary goals
of the Agreement are the reduction of phosphorus inputs to the reservoirs to prevent algal blooms
and the resultant degradation of water quality, and the reduction of sediment input to the
reservoirs to maintain capacity. The agreement sets up a Reservoir Technical Group to develop
and implement a Reservoir Watershed Action Strategy. The Technical Group is composed of
representatives of the jurisdictions and agencies signing the Agreement and is facilitated and
coordinated by the Baltimore Metropolitan Council. The text of the latest agreement can be
found at:

http://www.baltometro.ore/RWP/ReservoirAgreement2005.pdf

The Reservoir Action Strategy can be found at:
http://www.baltometro.ors/ RWP/RWPA ctionStrategy2005.pdf
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The website also contains updates on the status of the implementation of the Action Strategies.
Water Quality Management Plan for Loch Raven Watershed

Tetra Tech, Inc. developed the Water Quality Management Plan for Loch Raven Watershed in
1997 under contract to Baltimore County Department of Environmental Protection and Resource
Management. The plan included the development of a pollutant load model using the EPA
Storm Water Management Model (SWMM) for the entire watershed, stream stability
assessments (based on case study areas), overall watershed characterization, a management
planning analysis, and the development of management planning areas and management actions.
Due to the size of the Loch Raven watershed (~140,000 acres) and limitation on funding
availability, a case study approach was taken for the stream stability assessment, while the
balance of the analysis was conducted watershed wide. Fourteen subwatersheds out of 46
subwatersheds were selected for the stream stability assessment. The selected subwatersheds
provided a representation of the distribution of the land use within the Loch Raven Reservoir
watershed and included subwatersheds dominated by urban, suburban, agricultural, and forest
land uses. The Spring Branch subwatershed was not selected for inclusion in the case study
assessments, as the stream had already been selected for a stream restoration project and a
detailed assessment of the stream had already been completed (see Appendix F, Spring Branch
Stream Restoration — Conceptual Plan Report (Biohabitats, 1995)).

Source Water Assessment

A Source Water Assessment was conducted by Maryland Department of the Environment to
meet the requirements of Section 1453 of the Safe Drinking Water Amendments of 1996. This
assessment found that nitrates were the most common pollutants found in groundwater supplies.
Urban development and agricultural activities were the most common sources of contaminants.
Agricultural land contributed nutrients and microbial pathogens. Runoff from urban land
contributed excessive sediment and deicing compounds.

1.2 Spring Branch Subwatershed Watershed Overview

The Spring Branch is a 1,005-acre subwatershed located in the Loch Raven Reservoir watershed
(Basin No. 02130805), which in turn is located in the Gunpowder River Basin (Figure 1-1). The
Spring Branch subwatershed is in the Piedmont region of Maryland. The subwatershed drains
directly to southwestern portion of the Loch Raven Reservoir. It was primarily developed in the
1950-1970 time period and predates the environmental regulations that are currently in place.
The controlled storm water discharge resulted in severe stream erosion within the subwatershed.

Prior to 1980, to address the problems in Spring Branch, Baltimore County straightened, and
channelized Spring Branch to maximize land for development and to divert stormwater. Sizing
of many bridges and culverts frequently did not account for flows during large storms,
subsequently causing backwater effects and flooding. Sewer lines were installed in the stream
valleys for gravity flow and ease of construction. Structures were built close to stream banks
without accounting for water level increases during large storms, and storm drains linked
impervious surfaces directly to streams. The removal of vegetative buffer areas and development
of vast areas of impervious surface compounded adverse effects on this stream. At the time,
there was little understanding of the influence these practices would have on long-term stream
stability and water quality.
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Figure 1-1: Location of the Spring Branch Subwatershed.

1.3 Document Organization

This plan is organized in five chapters. Chapter 1 presents a short overview of previous planning
efforts and a brief description of the subwatershed.

Chapter 2 presents a characterization of the subwatershed, including a GIS analysis of the
landscape features, a summary of existing data, and a pollutant loading analysis based on the
Loch Raven Total Maximum Daily Load for Phosphorus and Sediment.

Chapter 3 presents the overall subwatershed goals and objectives, stakeholder outreach, and
education efforts.
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Chapter 4 summarizes the plan for restoration of the Spring Branch subwatershed.

A series of appendices provides additional detailed information used in the development and
support for the Spring Branch Small Watershed Action Plan (SWAP). These appendices
include:

e  Appendix A — A description on how the Spring Branch SWAP process meets the US
Environmental Protection Agencies A through I Criteria for watershed planning.

e  Appendix B1 — Public Outreach.
e  Appendix B2 - Public Response and Technology Transfer.

e  Appendix C — A copy of the Chesapeake Bay Program — Best Management Practice
pollutant load reduction credits.

In addition, a second volume of appendices of supporting documentation on the condition of the
Loch Raven Reservoir watershed is provided. This second volume includes:

e Appendix D — Spring Branch Stream Restoration — Conceptual Plan Report (Biohabitats,
1995)

e  Appendix E — Lower Spring Branch — Preliminary Assessment Analysis Report
(Biohabitats, 2005)

e  Appendix F — Lower Spring Branch — Concept Report (Biohabitats, 2006)

e  Appendix G — Total Maximum Daily Loads of Phosphorus and Sediments for Loch Raven
Reservoir and Total Maximum Daily Loads of Phosphorus for Prettyboy Reservoir,
Baltimore, Carroll and Harford Counties, Maryland (MDE 2007)
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CHAPTER 2

CHARACTERIZATION

2.1 Introduction

The physical aspects of a watershed provide the background and context for the associated
biological and hydrological processes, as well as for the development that takes place on the land
at the hands of man. In this chapter, we will describe both the natural physical context and the
human use and present state of the land in the Spring Branch subwatershed. Included in this
chapter will be a summary of water quality and living resources.

The Spring Branch subwatershed lies mainly within the Piedmont Region of Maryland. The
natural Piedmont landscape is characterized by rolling hills, extensive forests, thick soils on
deeply weathered crystalline bedrock, and abundant forest litter that minimizes overland flow.

This chapter will be presented in five parts: the first will document the natural background state
of the natural resources of the basin (Section 2.2), the second will describe the present state of
the landscape as it is now, after several centuries of human modification (2.3), the third will
present the monitoring data available for Spring Branch (2.4), the fourth will discuss the 303(d)
listings and the TMDLs applicable to Spring Branch (2.5), and the last section will present the
Spring Branch pollutant loading analysis (2.6).

2.2 The Natural Landscape

The natural landscape includes many factors that provide the background context and foundation
for land use. Among the factors are the physiographic province, the underlying geology and the
surface soils, the climate that effects the formation and erosion of soils, the stream drainage
system, and the forest and wetland cover.

2.2.1 Climate

The climate of the region can be characterized as a humid continental climate, with four distinct
seasons modified by the proximity of the Chesapeake Bay and Atlantic Ocean (DEPRM, 2000).
Rainfall is evenly distributed through all months of the year, with most months averaging
between 3.0 and 3.5 inches per month. Storms in the fall, winter, and early spring tend to be of
longer duration and lesser intensity than summer storms, which are often convective in nature
with scattered high-intensity storm cells. The average annual rainfall, as measured at the
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Westminster Police barracks, is ~44 inches per year. The average annual snowfall is
approximately 21 inches, with the majority of accumulation in December, January, and February.

The climate of a region affects the rate and form of soil formation and erosion patterns, and, by
interacting with the underlying geology, influences the stream drainage network pattern and the
resulting topography. Climate also affects the distribution and composition of the flora and
fauna of the aquatic and terrestrial ecosystems.

2.2.2 Location and Physiogeographic Province

The Spring Branch subwatershed is located in the Cockeysville area to the west of the Loch
Raven Reservoir. The Spring Branch subwatershed lies mainly within the Piedmont
Physiographic Province, with the lower portion overlapped by geological formations more
typical of the Coastal Plain Physiographic Province. The highest point of the subwatershed,
located just south of Padonia Road, is 536 feet in elevation. The lowest point in the watershed is
located Spring Branch discharges to the reservoir, which is 242 feet in elevation. The Piedmont
Physiographic Province is characterized by rolling hills of varying steepness dissected by
streams that occur in dendritic drainage patterns.

2.2.3 Geology

The headwaters of Spring Branch subwatershed are located at the top of a geological feature
known as the Texas Dome. This is an area of local uplifting characterized by a relatively flat top
and steep sides. The geological formations of the Spring Branch subwatershed are shown in
Figure 2-2, with the acres and percentage of each geological type shown in Table 2-1. These
formations affect the chemical composition of surface and groundwater, as well as the recharge
rate to groundwater. They are also key to soil formation. As such, the geology is closely
correlated with water quality in pristine systems, and affects the buffering of pollution to stream
systems in developed areas.

Table 2-1: Spring Branch Geology

Geology Physiographic Province Acres Percent
Cockeysville Marble Piedmont 442 44.0
Baltimore Gneiss Piedmont 224 22.2
Setters Gneiss Piedmont 17 1.7
Patuxent Formation Coastal Plain 323 32.1

Total 1006 100.0

Cockeysville marble underlies 44% of the Spring Branch subwatershed. This rock type provides
buffering capacity and due to solution of the bedrock generally provides a greater infiltration
capacity for the overlying soil. Approximately a quarter of the underlying bedrock is gneiss.
This bedrock type is metamorphic. The density and distribution of cracks in this rock type
control the amount of water holding capacity of the bedrock. This may be limited. The Patuxent
Formation, an unconsolidated formation, underlies one-third of the subwatershed. This
unconsolidated formation is associated with the Coastal Plain Physiographic Province. At this
location we have the interface of the Coastal Plain with the Piedmont, where the unconsolidated
sediments of the Coastal Plain overlap the bedrock formations of the Piedmont.
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Figure 2-2: Spring Branch Subwatershed Geology

2.2.4 Topography

The shape of the land, including its steepness and degree of concavity, affect surface water flows
and soil erosion, as well as the suitability for development. The Piedmont Region is
characterized by rolling hills of varying steepness. Steep slopes are more prone to overland flow
and soil erosion, and therefore have a greater potential for generation of pollutants. Table 2-2
displays the results for Spring Branch based on the Baltimore County Soil Survey. Figure 2-2
displays the distribution of the slope categories.
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Table 2-2: Spring Branch Topography

Slope Category Slope Range Acres Percent
a 0-3% 154 15.3
b 3-8% 362 36.0
c 8-15% 362 36.0
d 15-25% 103 10.2
e >25% 25 2.5
Total 1006 100

The Spring Branch subwatershed is characterized by moderate to steep slopes thoughout most of

the subwatershed. A band of high to very high slopes occurs in the upper portion of the
subwatershed (Figure 2-2). This is a result of the uplifting associated with the Texas Dome

geological feature. The top of the dome (above the band of steep slopes) is relatively flat, as is
the base of the dome. The steeper slopes in the upper portion of the watershed provide additional
energy to the stream flow due to the steeper nature of the stream channel. This can result in
greater erosion of the channel after development has occurred.
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Figure 2-2. Spring branch Subwatershed Topography
2.2.5 Soils

Soil type and moisture conditions greatly affect how land may be used and the potential for
vegetation and habitat on the land. Soil conditions are also one determining factor for water
quality and quantity in streams and rivers. Soils are an important factor to consider in targeting
projects aimed at improving water quality or habitat.
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2.2.5.1 Hydrologic Soil Groups

The Natural Resource Conservation Service (USDA) classifies soils into four Hydrologic Soil
Groups (HSG) based on the soil's runoff potential. Runoff potential is the opposite of infiltration
capacity; soils with high infiltration capacity will have low runoff potential, and vice versa. The
four Hydrologic Soils Groups are A, B, C and D, where A's generally have the smallest runoff
potential and D’s the greatest. Soils with low runoff potential will be less prone to erosion, and
their higher infiltration rates result in faster flow-through of precipitation to groundwater.
However, alluvial soils are often found to be susceptible to erosion.

Details of the hydrological soils classification can be found in ‘Urban Hydrology for Small
Watersheds’ published by the Engineering Division of the Natural Resource Conservation
Service, United States Department of Agriculture, Technical Release—55.

Group A is composed of sand, loamy sand or sandy loam types of soils. It has low runoff
potential and high infiltration rates even when thoroughly wetted. They consist chiefly of
deep, well-to excessively drained sands or gravels and have a high rate of water
transmission.

Group B is silt loam or loam. It has a moderate infiltration rate when thoroughly wetted
and consists chiefly of moderately deep to deep, moderately well to well-drained soils
with moderately fine to moderately coarse textures.

Group C soils are sandy clay loam. They have low infiltration rates when thoroughly
wetted and consist chiefly of soils with a layer that impedes downward movement of
water, and the soils have moderately fine to fine structure.

Group D soils are clay loam, silty clay loam, sandy clay, silty clay or clay. This
Hydrologic Soil Group (HSG) has the highest runoff potential. They have very low
infiltration rates when thoroughly wetted and consist chiefly of clay soils with a high
swelling potential, soils with a permanent high water table, soils with a claypan or clay
layer at or near the surface, and shallow soils lying over nearly impervious material.

Spring Branch subwatershed hydrologic soil group distribution is displayed in Figure 2-3 and
in Table 2-3. Spring Branch soils are dominated by soil types that provide high to moderate
infiltration rates. The low to very low infiltration rates are associated with soils that lie along
the stream system where the high water table limits infiltration rates.

Table 2-3: Spring Branch Hydrologic Soil Groups

Hydrologic Soil Group Infiltration Rate Acres Percent
A High 271 27.0
B Moderate 560 55.6
C Low 70 7.0
D Very Low 105 10.4
Total 1,006 100.0
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Figure 2-3. Spring Branch Subwatershed - Hydrological Soil Groups
2.2.5.2 Soil Erodibility

The erodibility of the soil is its intrinsic susceptibility to erosion. It is one factor (known as the
K factor) in the Universal Soil Loss Equation, which estimates the rate of erosion at an actual
site. Erodibility is based on the physical and chemical properties of the soil, which determine
how strongly soil particles cohere with one another. Figure 2-4 shows soil erodibility in the
Spring Branch subwatershed, and Table 2-4 is the summary erodibility factor. Low erodibility is
defined as a K factor <0.24, medium is K between 0.24 and 0.32, and high is K>0.32. These
classes are based on groupings in the data that resulted in three classes. They also represent the
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breaks used in the Baltimore County Steep Slopes and Erodible Soils Analysis for determining
riparian buffer widths.

Spring Branch is characterized by soils that are either highly or moderately erodible. The highly
erodible soils are located along the stream channel and along the face of the Texas dome.

Table 2-4: Spring Branch Erodibility

K Factor Erodibility Category Acres Percent
.01-0.24 Low 52 5.1
0.25-0.32 Medium 694 69.0
>(0.32 High 260 25.9
Total 1006 100.0

Erodibility Factor K
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Figure 2-4. Soil Erodibility based on the K factor
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2.2.6 Stream Systems

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

The Spring Branch subwatershed has 3.96 miles of stream channel. This results in stream
density (miles of stream/square miles of drainage area) of 2.52. Compared to Other Piedmont
streams this stream density is low and indicates that some of the stream channel has either been
buried or the hydrology has been altered in such a fashion that perennial baseflow is not
supported in the remaining channel. The last is evident in the southern portion of the
subwatershed where a concrete swale has replaced the stream channel and is dry except during
storm events. In order to address the erosion in the mainstem of Spring Branch, concrete had
been installed in previous years. Prior to the restoration much of the concrete had deteriorated
with increased erosion.

2.3 The Human Modified Landscape

The natural landscape has been modified for human use over time. The intensity of this
modification has increased, starting with the colonization of Maryland in the 1600s. This
modification has resulted in environmental impacts to both the terrestrial and aquatic
ecosystems. This section will provide a characterization of the human modified landscape and
will explain how that modification is associated with impacts on the natural ecosystem. The
characterization will progress from the general characteristics of land use and land cover to
specific human impacts including impervious cover, drinking water and wastewater, storm water
systems, discharge permits, zoning, and build-out analysis.

2.3.1 Land Use

Based on MDP 2002 GIS land use data, the Spring Branch subwatershed is predominately urban
in nature. Table 2-5 tabulates the acreage by land use category, while Figure 2-5 displays the
distribution within the subwatershed.

Table 2-5: Spring Branch Land Use

Land Use Category Land Use Description Acres Percent
11 Low Density Residential 332 33.0
12 Medium Density Residential 551 54.8
13 High Density Residential 37 3.7
16 Institutional 18 1.7
41-43 Forest 67 6.7
Total 1,005 99.9

As can be seen from Table 2-5 the majority of Spring Branch is residential (91.5%) of varying
degrees of density, but the bulk of the residential in is the medium density residential category.
Forest cover accounts for only 6.7% of the land use, with the majority in the lower portion of the
watershed. Forest cover is underestimated based on the land use. There exists an extensive
canopy cover as can be seen in Figure 2-6.
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Figure 2-5. Spring Branch Subwatershed - Land Use
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Figure 2-6: Spring Branch Aerial
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Land use has pronounced impacts on water quality and habitat. A forested watershed diminishes
erosion, absorbs nutrients and slows the flow of water into streams. Roads, parking areas, and
roofs are collectively called impervious surface. Impervious surfaces block the natural seepage
of rain into the ground. Unlike many natural surfaces, impervious surfaces typically 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. Watersheds with small
amounts of impervious surface tend to have better water quality in local streams than watersheds
with greater amounts of impervious surface.

2.3.2 Impervious Surfaces

To derive estimates of impervious surface acreages in the Spring Branch subwatershed a GIS
analysis using the digitized ‘footprint’ of impervious surfaces based on the interpretation of
aerial photographs from 1997 was used. Two data layers were created, one that displays
roadways and parking lots, and a second that displays buildings, including sheds and detached
garages. Sidewalks and driveways were not captured as part of either GIS data layer, therefore,
the impervious cover estimate will be a little lower than the actual impervious cover. Table 2-6
shows acreages covered by buildings and roads, while Figure 2-7 displays the distribution.

Table 2-6: Spring Branch Impervious Cover

Category Acres Percent
Roads 94.6 9.4
Buildings 92.8 9.2

Total 1874 18.6
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Figure 2-7: Spring Branch Impervious Cover
2.3.3 Wastewater

Wastewater created through human use must be treated and disposed. This may be
accomplished in two ways, either through on-site individual wastewater treatment systems
(septic systems) or through public conveyance to a municipal wastewater treatment plant.
Residential wastewater consists of all of the water that is typically used by residents, including
wash water, bathing water, human waste, and any other rinse water (paint brush, floor washing,
etc). Spring Branch is entirely served by public sewer.
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A public sewer system conveys wastewater from individual residences or businesses to a facility
that treats the wastewater prior to discharge. The system itself consists of the building sewer and
cleanouts on individually owned properties. The individual landowner is responsible for the
maintenance of this part of the system. The part of the system that is in the public right-of-way
is owned and maintained by the local government. The public system consists of the gravity
piping system, access manholes, pumping stations, and force mains.

Environmental impacts associated with the public sewer system are usually the result of sewage
overflows. These overflows usually result from blockages within the sewage system, pumping
station failures, infiltration or exfiltration of sewage effluent due to sewer line
deterioration/failure. The environmental impacts themselves include high Biological Oxygen
Demand, nutrients, bacteria, and turbidity.

Within Spring Branch subwatershed there are 22.8 miles of public gravity sewer lines and 0.67
miles of force mains. The locations of these lines are displayed in Figure 2-8. While many of
the lines are located in the street right-of-way, there are also lines that parallel the streams
system. The lines adjacent to streams are subject of exposure and damage from stream erosion.
Prior to the Phase I — Spring Branch stream restoration project, a number of lateral lines were
exposed by stream erosion and were leaking sewage into the stream channel. A review of our
Sanitary Sewer Overflow (SSO) database indicted that no sanitary sewer overflows occurred in
Spring Branch in the time period of 2001 through 2007.
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Figure 2-8: Spring Branch Subwatershed Public Sanitary Sewer Line Locations
2.3.4 Stormwater

Stormwater consists of the surface and shallow subsurface water that runs off during and
immediately after storm events. Impervious surfaces placed in a watershed increase the amount
of runoff that makes its way to the streams. Soil characteristics and slope as well as the amount
and intensity of rainfall affect the amount of runoff water. Stormwater can carry pollutants from
impervious surfaces and agricultural operations into the streams. The increase in the amount of
runoff due to impervious surfaces (high) and agricultural operations (moderate) typically results
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in stream erosion that destroys natural habitat and impairs natural ecological function of the
stream.

The storm drainage system consists of either, curb and gutter, with associated inlets and piping
system, or drainage swales. The function of either system is to remove water quickly from
roadways to prevent flooding and other potentially hazardous situations. However, the
environmental impact from the two types of systems is different. The curb and gutter system
with inlets, piping and storm drain outfalls removes water quickly from impervious surfaces and
routes that water to low spots in the topography, usually directly to the nearest stream. This type
of system delivers not only increased volumes of water, but untreated pollutants associated with
impervious surfaces. Drainage swales (road side ditches) do not move the water as efficiently as
curb and gutter systems. Therefore, the water is slowed somewhat prior to entering the stream.
The drainage swales also allow some infiltration into the soil, thus reducing the amount of water
eventually delivered. The infiltration and the slower movement of water also provide some
filtering of pollutants. The majority of the storm drainage systems within the Spring Branch
subwatershed fall into the curb and gutter category.

Starting in the mid-1980s, stormwater management was required by Maryland Department of the
Environment for new development to control the quantity of runoff. The State’s stormwater
management regulations evolved from the initial requirement for control of water quantity to
including water quality control in the early 1990s. In 2000 a new stormwater design manual was
released by MDE requiring additional water quality and quantity controls along with stormwater
management for large-lot subdivisions.

There are a variety of types of stormwater management facilities that have different pollutant
removal capabilities. The initial dry pond design for water quantity management has the lowest
pollutant-removal efficiency, while those facilities that infiltrate or otherwise filter the water
have among the highest pollutant-removal capabilities.

Table 2-7 characterizes the storm drain system within the Spring Branch subwatershed, while
Table 2-8 summarizes the information the stormwater management facilities present in the
subwatershed. Figure 2-9 shows the distribution of both the storm drain system and the
stormwater management facilities.

Table 2-7: Spring Branch Storm Drainage System Characteristics

Major >36’ Diameter Minor <36’ Diameter Total
Number of outfalls 9 41 50
Number of inlets 40 151 191
Length of Storm Drain (feet) 7,565 19,335 26,900
Acres 329 282 611

Drainage to the storm drain system covers 61% of the subwatershed drainage area. This storm
drain conveyance provides fast delivery of runoff to the stream during storm events resulting in a
quick response to the stream system.
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Figure 2-9: Spring Branch Subwatershed Storm Drain System and Stormwater Management
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Table 2-8: Spring Branch Stormwater Management Facilities
Storm Water Structure Structure Type Drainage | Ownership Year
Number Area Approved
138 Dry Pond 11.43 Private 1981
956 Underground Storage 3.65 Private 1977
957 Underground Storage 2.81 Private 1977
958 Underground Storage 2.80 Private 1977
1020 Dry Pond 6.81 Public 1991
2880 Wet Pond (Retrofit) 45.37 Public 1996
72.87

Only 7.2% of watershed area is served by stormwater management. This is reflective of the fact
that the majority of development in the subwatershed occurred prior to the implementation of
stormwater management requirements. In fact, some of the earliest stormwater management
facilities installed occur in this subwaterhsed. The wet pond, which serves 45.37 acres was
installed as part of the Spring Branch Restoration — Phase I.

2.3.5 Zoning and Build-Out

“Zoning is the legal mechanism by which county government is able, for the sake of protecting
the public health, safety, morals, and/or general welfare, to limit an owner’s right to use
privately-owned land.” (Baltimore County Office of Planning, 2003). Zoning therefore controls
the development patterns that occur over time. Build-out is the analysis of the number of
residential units that could be built in a given area, based on the current zoning. Build-out looks
at the existing development and, based on the density (allowable housing units), attempts to
determine how many more residential units can be built in the future. This analysis is conducted
to estimate the potential future impacts due to urban development.

Historical Development

Using the tax parcel Geographic Information System data layer, the decade of lot improvement
can be determined. Table 2-9 presents the information on when residential development
occurred in Spring Branch and Figure 2-10 displays the distribution of residential development
by decade.

Table 2-9: Spring Branch Historical Development Patterns

Decade of Development Number of Residential Percent
Units

<1930’s 5 0.2
1930’s 4 0.2
1940’s 67 3.3
1950’s 984 48.6
1960’s 608 30.0
1970’s 201 10.0
1980’s 144 7.1
1990’s 10 0.5
2000’s 2 0.1

2,025 100

As can be seen from Table 2-9, the majority of the residential development in Spring Branch
occurred in the 1950’s and 1960’s with 79% of the development occurring in those two decades.
The 1970’s experienced a decrease in residential development with only 201 units built.
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Stormwater management requirements were mandated in 1984. The last two decades have seen
limited development within the subwatershed with the addition of only 12 more houses.

Historical Development

s
»
ke DD
[
Ppp
5
=

i
T 3.':.'. e

P @I

- [l Oy
‘l a ccctt 000 3
[ o el
sl o
ﬂt a OO0y
5 C@r_f—‘ 3 E NSNS
o) 5 = a ool
il
e AL
h 'E' |If—\|,_\ [}
(L e o7 -..‘..
1y
il i
DECADE 0
= Pre-1930
=] 1930 - 1939 A
] 1940-1949 BALTIMORE COUNTY
o] 1950 - 1959
Preparsd By: Watershed Management and Monitering
@ 1960 -1969 Baltimore County Departtment of Environmental Protection
And Resource Management
] 1970-1979
Source Location: S:WAM r.|\‘a'datersh_ed Management\
- 1980 - 1989 Watershed PIE”S\LUU?UT;;U”;SDHHQ Branch Plan
] 1990 - 1999

Figure 2-10: Spring Branch Historical Development
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Zoning

The zoning for the Spring Branch subwatershed is strictly residential with varying allowable
densities. Table 2-10 presents the acreage by zoning category and the number of allowable
residential units based on the acreage. Figure 2-11 displays the distribution of the zoning
categories.

Table 2-10: Spring Branch Zoning

Zoning Category Allowable Density Acres Percent Number of
Allowable

units
DR1 1 unit per acre 226.4 22.5 226
DR2 2 units per acre 254.4 25.3 508
DR3.5 3.5 units per acre 284.5 28.5 995
DRS5.5 5.5 units per acre 193.8 19.3 1065
RC7 1 unit per 25 acres 46.3 4.6 1
1,005.4 100 2,795

Approximately 52% of the subwatershed is zoned for low density residential (DR1, DR2, RC7),
while the balance is zoned for medium density residential (DR3.5, DRS5.5). A comparison with
Table 2-9 on historical development would indicate thatan additional 773 residential units can be
developed within the subwatershed.
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Figure 2-11. Zoning in the Spring Branch Subwatershed

Subwatershed Build-Out

The watershed build out analysis for the Spring Branch subwatershed was conducted using the
zoning data layer and the parcel tax assessment data layer to identify improved properties. The
maximum legal density was used to assess the number of potential new residential units for
properties that have already been improved, (but are below full density) and for un-improved
properties. The publicly owned land and roadways were excluded from the analysis, as these

lands will not be developed. The results are displayed in Table 2-11.
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Table 2-11: Spring Branch Build-Out Analysis

Zoning | Acres | Built | Public Acres Number Number | Potential | Minor | Total
Category Acres | Lands Available for of of Built | Number Sub New
& New Allowable Units of New Units | Units

Roads Development units Units
DR1 226 189 18 19 226 203 20 1 21
DR2 254 192 23 36 508 365 72 0 72
DR3.5 285 199 46 40 995 805 140 27 167
DR5.5 194 143 32 19 1065 647 107 18 125
RC7 46 0 46 0 1 0 0 0 0
1,005 723 165 114 2,795 2,020 339 46 385

There were a few improved lots that were above the allowable zoning density. If these lots were
to be subdivided a total of an additional 46 units could be developed (Table 2-11, Minor Sub
column). After removing the acreage of public lands and roadways, only 114 acres are available
for new development. While the zoning would indicate that a total of 2,795 residential units
could be built (an additional 773 units over the existing 2,022 existing units), this analysis
indicates that only 385 more units could be developed within the subwatershed. However, based
on the trend exhibited under the historical development discussion, it is anticipated that any new
residential development will be limited.

2.4 Monitoring Data

Monitoring within the Spring Branch subwatershed commenced in 2004 as part of our NPDES
MS4 Permit application. At that time it consisted of storm event chemical monitoring only. In
2005 the chemical monitoring continued under our first 5-year NPDES-MS4 Permit. The site
had been selected based on the stream having been selected for a stream restoration project. The
chemical monitoring took place at an outfall located at the headwaters of the stream and in-
stream just prior to Potspring Road. This was also the extent of the stream restoration project.
Additional chemical monitoring was conducted in the adjacent Long Quarter Branch
subwatershed; again with a headwater storm drain outfall monitoring location and an in-stream
monitoring location. This permitted a paired watershed, up-stream down-stream, before-after,
comparison to determine the pollutant load reductions. The biological and geomorphological
monitoring did not commence prior to the stream restoration project. Thus all of the results are
post restoration only, from 1999 through 2005.

This section will summarize the monitoring information on Spring Branch in relation to the
stream restoration project. New pollutant load reductions will be calculated using more recent
chemical data (Section 2.4.1). The success of stream restoration in improving the biological
community will be assessed (2.4.2) and the stability of the stream channel post restoration will
analyzed (2.4.3).

2.4.1 Chemical Monitoring

The chemical data for Spring Branch was analyzed to determine both the short term and longer-
term pollutant load reduction due to stream restoration. The Spring Branch stream restoration
was constructed between late September 2006 and the end of February 2006. The chemical data
was divided into three groups; before stream restoration (March 1995 - September 1996),
immediate post restoration (June 2007 — February 2001), and more recent data (April 2004 —
May 2005). Previous analysis had included the results from a paired watershed (Long Quarter
Branch). Since comparable data for Long Quarter Branch were not available for the more recent
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time period only the Spring Branch data was used for the comparisons of pollutant load
reduction. The Spring Branch monitoring locations are shown in Figure 2-12.

The analysis included the creation of linear regression equations based on the log;
transformations of the discharge, suspended sediment, and nutrient data. This resulted in the
development of a linear regression equation for each pollutant and each time period. The
equations are presented in Table 2-12. The data points and the regressions are shown in Figures
2-13 (Total Suspended Solids), 2-14 (Total Nitrogen), and 2-15 (Total Phosphorus). Each Figure
displays three graphs representing the three time periods used in the analysis (pre-restoration,
immediate post-restoration, and seven years port-restoration).

Table 2-12: Regression Equations Relationship Between Discharge (CFS) and Pollutant Concentrations

Time Period Total Suspended Solids Total Nitrogen Total Phosphorus
1995 — 1996 4141 + 1.211*(logCFS) .5621 - .1079*(logCFS) -1.0016 + .3705*(logCFES)
1997 — 2001 .5454 + 0.5998*(1ogCFS) | .3877 - .0808*(1ogCFS) -1.3768 + .3233*(logCFS)
2004 — 2005 -.0647 + 1.0448*(logCFS) | .3187 - .0434*(1ogCFS) -1.5049 + .7061*(logCFES)
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Figure 2-12: Spring Branch Monitoring Locations
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Figure 2-13: Total Suspended Solids (TSS) Data and Regressions for the Three Time Periods.
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Figure 2-15: Total Nitrogen (TN) Data and Regressions for the Three Time Periods
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Figure 2-14: Total Phosphorus (TP) Data and Regressions for the Three Time Periods.

A water level sensor was installed in Spring Branch and a rating curve was developed from in-
stream discharge measurements made with a pygmy meter. The only period of record for which
good data was derived was from July 28, 1999 through March 31, 2001. Data was recorded at
10 minute intervals through this time period result in >73,000 individual discharge readings.
The regression equations determined above, relating pollutant concentration to discharge, were
used to determine the pollutant concentration for each 10-minute interval. From this data the
load was calculated for each 10-minute interval using the following formula:

Pr =(Pc*.000008345)*(CFS*448.8*10), where

P;. = Pollutant Load,

Pc = Pollutant Concentration,

.000008345 = Conversion factor to convert mg/L to pounds per gallon,

CFS = Cubic feet per second,

448.8 = Conversion factor to convert cubic feet per second to gallons per minute
10 = number of minutes in the interval.

The results obtained by the above formula were standardized to both an annual pollutant load for
the drainage area and an annual pollutant load per acre. The reduction in the pollutant load due
to stream restoration was then calculated on both a percent reduction for the drainage area to the
restored stream and on a linear foot of stream reduction. The per linear foot of the stream
restoration pollutant load reduction was used previously and is the current standard used by the
Chesapeake Bay Program for pollutant load credits for stream restoration. The results are shown
in Table 2-13.
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Table 2-13: Pollutant Load Reductions Due to Stream Restoration

Monitoring Annual Annual per % Pollutant Pollutant CBP Credit
Period Drainage Area Acre Load Load Reduction/Linear
Load Reduction Foot
Total Suspended Solids
Before 44237 92.0
After 9,382 19.5 78.8 % 3.49 2.55
7 Years After 7,505 15.6 83.0 % 3.67
Total Nitrogen
Before 5,393 11.2
After 3,629 7.5 33.0% 176 .02
7 Years After 3,127 6.5 42.0 % 227
Total Phosphorus

Before 203.9 0.42
After 81.2 0.17 59.5% .0123 .0035
7 Years After 114.2 0.24 42.9% .0090

The differences between the Chesapeake Bay Program credit and the calculations presented here
are due to several factors.

¢ In the original calculations, a non-linear estimation procedure on untransformed data was
used to determine the pollutant loads. That procedure was forced to go through the origin
to remove negative pollutant concentrations. With these calculations, the data were log
transformed to enable a linear regression procedure to be preformed. This procedure
automatically results in no negative concentrations.

e To account for differences in the range of range of discharge measured during the three
period. The 2004-2005 data highest discharge measurement was 35.48 cfs. This was
used as the cutoff for developing the regression equations for the other two periods. The
water level sensor record was analyzed and it was found to have only 0.04% of the
records above 36 cfs. In the original analysis no provision was made to ensure that the
data spanned the same range.

¢ In the initial analysis an adjustment was made to the original pollutant load reduction
determination using the results from the headwater outfall and the Long Quarter Branch
in-stream monitoring site. No such adjustment was made in this analysis, as there was no
data for the Long Quarter Branch in-stream monitoring site.

As with all effectiveness studies of Best Management Practices, additional studies are necessary
to determine the range of effectiveness of stream restoration for pollutant load reduction.
However, on the basis of this single study, urban stream restoration provides an effective
mechanism to address the reductions necessary to meet the Total Maximum Daily Loads and
Chesapeake Bay Program — Tributary Strategies requirements.

Mean EMC concentration were calculated for the 1995-2000 time period for Total Suspended
Solids, Total Nitrogen, Total Phosphorus, and metals (Cd, Cu, Zn, Pb). The results are displayed
in Figure 2-16. In the case of TSS, TN, and TP there was a clear decrease in the mean EMC’s
after stream restoration compared to prior to restoration, while for metals the pattern is not as
clear-cut.
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Figure 2-16: Yearly mean EMCs for the Spring Branch in-stream monitoring site.
Baseflow analysis

In 1999, a baseflow analysis was conducted to look at nitrate/nitrite concentrations changes
longitudinally as one proceeded down stream. A total of five sites within Spring Branch were
sampled on ten different dates. An adjacent subwatershed (Merryman’s Branch) was sampled to
provide an outside reference point. The results are displayed in Figure 2-17.

As can be seen from Figure 2-17, the concentration of nitrate/nitrite nitrogen decreased
downstream in almost every sampling period. There are several possibilities for the decrease:

e the processing of nitrate within the stream system by uptake and denitrification resulted
in a decrease in concentration;

e the addition of flow to the stream from storm drain outfalls that flow during dry weather
and/or the input of groundwater into the stream channel have lower concentrations that
result in a dilution of the nitrate/nitrite nitrogen concentration.

Due to staffing limitations, the determination of which mechanism is resulting in lower
nitrate/nitrite nitrogen concentrations was not made. The Merryman’s Branch subwatershed site
results indicate that the concentration of nitrite/nitrite nitrogen was lower for each sampling date.
Merryman’s Branch has high-density urban residential development in the headwaters, but the
lower half is forested and in pasture. As with the Spring Branch sites the much lower
Merryman’s Branch concentrations could be due to either processing of nitrogen within the
stream channel or dilution by input of lower concentration groundwater.
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Figure 2-17: Longitudinal Spring Branch Stream profiles for nitrate-nitrite nitrogen concentrations
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2.4.2 Biological Monitoring

The focus of the Spring Branch biological monitoring project was on improvements in the
benthic macroinvertebrate community as a result of the stream restoration that was completed in
February 1997. The research design includes three stations within the restoration area, one site
below the restoration area and a reference site in Merryman’s Branch (Figure 2-12). Samples
have been collected since the spring of 1997 until the spring of 2005. Until Fall 2003 sampling
was conducted using a Surber sampler with three replicates collected at each riffle station. For
the Fall 2003 monitoring and subsequent monitoring seasons sampling was conducted using the
MBSS sampling protocols using a D-net. One D-net sample was collected at each of the
monitoring sites, where previously three replicate Surber samples were collected. This change
was necessitated by the amount of staff time needed to sort each individual Surber sample.
Greater detail on the research design has been included in earlier reports. The results for the time
period of 2001 through 2005 are displayed graphically in Figure 2-18 and 2-19.
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Figure 2-18: Spring Branch BIBI Scores, Site by Season.

Figure 2-18 shows BIBI results for each station by the sampling season. The figure shows that
there is no consistent pattern of improvement at any of the sites. Merryman’s Branch, the
reference site is the only site to achieve a fain rating during the monitoring period, but even that
site had excursions into poor ratings. The drought of 2001 and 2002 followed by the third
wettest year on record in 2003 could have masked any recovery in the biological community due
to stream restoration. The samples from the spring of 2005 were all in the very poor range.
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Figure 2-19 displays the changes at each site over the sampling period. SB1, the site below the
restored reach was consistently rated as very poor by the BIBI scores. Sites within the restored
reach ranged from poor to very poor, but scored better than SB1 with the exception of spring
2003. Merryman’s Branch was rated higher during most seasons, but was below SB6 in the fall
of 2001.
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Figure 2-19: Spring Branch BIBI Scores, Season by Site.

The biological monitoring of Spring Branch did not indicate any improvement in the biological
community due to stream restoration, although any improvement may have been masked by the
extreme conditions experienced during the monitoring period.

2.4.3 Geomorphological Monitoring

Baltimore County DEPRM completed a stream restoration design and construction project on
Spring Branch in Timonium, Maryland in March 1997. The stream was severely eroded and
eroding due to urbanization in its 481-acre watershed, constructed mostly in the 1960’s. The
over 10,000 foot long project incorporated natural stream channel geometry design parameters
and soil bioengineering approaches. After construction was complete, DEPRM retained
Biohabitats, Inc., the design firm, to provide stream channel geometry monitoring for two years
following construction to monitor the stability and success of the project. The findings of the
first two years of monitoring were that the channel is stable overall even though some erosion
and aggradation had occurred. This amount of erosion and aggradation was considered to be
within the range of normality for a stable channel. In their report, Biohabitats stated, “More than
half of the cross sections monitored at the site have experienced almost no change in geometry”.
Additionally, the profile data shows that the streambed has maintained its design geometry.
Furthermore, the channel has not shown any serious erosion of the banks indicating any changes
in the pattern of the stream which would lead to any future property loss.”
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Subsequent to the first two years, DEPRM staff conducted geomorphological monitoring in
April, 2001, March, 2003, April, 2004, and January, 2005. In 2001 three of the 14 monumented
cross sections used in the first two years monitoring period were located and surveyed. They are
CX3, CX11, and CX12 located above Timonium Road, above Green Drive, and below Green
Drive respectively. In 2003, 2004 and 2005 CX# 3, CX# 5, CX# 8, CX# 11, and CX # 13 were
found and surveyed. The cross sections proceed in a downstream direction beginning with CX #
3 above Timonium Road, except CX#5 is on a tributary to Spring Branch above Hollowbrook
Rd.

In addition to the above cross sections, three longitudinal profiles approximately 300 feet long
each were surveyed in 2003, 2004, and 2005. Profile #1 corresponds roughly to Biohabitat’s
Profile #1 and passes through a step/pool sequence ending just above Timonium Road. Profile #
2 is in the vicinity of Biohabitat’s Profiles #3 and #4 sequence and passes through CX8, and
Profile #3 is in the vicinity of Biohabitat’s Profile #5 and passes through CX13 and a riffle pool
sequence. The beginning and end points of Biohabitat’s original profiles could not be located,
however these re-runs should include much of the same stream areas.

Table 2-14 quantifies the degree of cutting and filling of cross sections CX #3, CX #5, CX #8,
CX #11, and CX #13 for the periods of 1999 — 2005 and 2004 — 2005. The values are in cubic
feet based on an assumed one-foot wide width along the cross section.

Table 2-14: Spring Branch Cross Sections 3, §, 8, 11, & 13 - Cut and Fill for Two Time Periods

CX 3: Change (cu ft) Period: 2004 — 2005 Period 1999 - 2005
Total Cut (negative value) -3.3 -3.1
Total Fill 2.7 1.5
Total Change 6 4.6
Net Change -0.6 -1.6
CX 5: Change (cu ft) Period: 2004 — 2005 Period 1999 — 2005
Total Cut (negative value) -0.3 -1.6
Total Fill 1.8 0.5
Total Change 2.1 2.1
Net Change 1.5 -1.2
CX 8: Change (cu ft) Period: 2004 — 2005 Period 1999 — 2005
Total Cut (negative value) -0.5 0
Total Fill 3.1 7.5
Total Change 3.6 7.5
Net Change 2.6 7.5
CX 11: Change (cu ft) Period: 2004 — 2005 Period 1999 - 2005
Total Cut (negative value) -1.3 -0.2
Total Fill 2.2 5
Total Change 3.5 52
Net Change 0.9 4.8
CX 13: Change (cu ft) Period: 2004 — 2005 Period 1999 - 2005
Total Cut (negative value) -5.5 -8.6
Total Fill 2 9.5
Total Change 7.5 18.2
Net Change -3.5 0.9

Upon examination of these values, a trend is evident going from upstream to downstream
sections. The net change was positive (deposition) during the 1999 — 2005 time period for the
lower cross sections in contrast to a net degradation in the upstream CX3 and tributary cross
section CXS5. This primarily reflects levee build up - especially for CX 13. Although CX13
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shows the greatest net cut of the sections for the recent year, this section has undergone the most
total change due to reshaping its channel effectively making it deeper and more narrow including
the levee (bank shoulder) buildup. It is also apparent that the greatest total changes for the cross
sections occurred in the years prior to 2005. The data indicates that the stream restoration of
Spring Branch has resulted in a stable stream channel that has undergone minor adjustments.
Furthermore, the stream was subjected to a record rainfall year including tropical storm “Isabele”
in 2003 and held up well.

2.5 303(d) List of Impaired Waters and Total Maximum Daily Load
(TMDL)

The Loch Raven Reservoir watershed does not attain the full extent of its designated uses as
defined in Maryland water quality regulations. These areas, known as “impaired waters”, are
tracked by MDE under Section 303(d) requirements of the Federal Clean Water Act.

Maryland Department of the Environment uses the 303(d) list of impaired waters to determine
the need for establishing Total Maximum Daily Loads (TMDLs). A TMDL is the maximum
amount of pollutant a given waterbody can assimilate and still meet the standards for its
designated use. A waterbody may have multiple impairments and multiple TMDLs to address
them. MDE is responsible for establishing TMDLs.

In general, TMDLs have two key parts:

1- Maximum pollutant load that the water can accept while still allowing the waterbody to meet
its intended use.

2- Allocation of the maximum pollutant load to point and nonpoint pollutant sources in the
watershed.

The list of impairments for waterbodies and any associated total maximum daily loads in the
Loch Raven Reservoir watershed are summarized below. More information on the 303(d) list can
be found at: http://www.mde.state.md.us/Programs/WaterPrograms/TMDL/index new.asp

A new listing of impaired waterbodies will be prepared in 2008. The current impairment listings
for the Loch Raven Reservoir watershed include:

Methylmercury
Sediment

Nutrients

Biological Community

2.5.1 Methylmercury

The State’s 303(d) list in 2002 included listings for mercury contamination for Loch Raven
Reservoir and the other two Baltimore-area reservoirs. The entire Loch Raven Reservoir
watershed was listed. The listings were based on observed mercury content in fish tissue and on
a recent change in the EPA methodology for calculating the risk associated with human
consumption of contaminated fish. Total Maximum Daily Loads (TMDLs) have been completed
for all three reservoirs and submitted to EPA for approval. EPA granted approval in August
2004.

As part of this effort, MDE submitted a TMDL for mercury for Loch Raven Reservoir watershed
of 196.6 grams per year. Although TMDLs as originally defined explicitly call for daily loads,
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many agencies estimate allowable loads on a per-year basis, rather than a daily basis. This load
was primarily allocated to “load” or non-point sources (180.9 grams per year). With MDE’s
preparation of this TMDL, Loch Raven Reservoir watershed was placed on the Category 4A list
for mercury, the list of impaired water bodies for which TMDLs have been completed. Since the
primary source of mercury pollution in the watershed is atmospheric deposition from sources
outside the watershed (especially from coal-fired electric power generating plants), this
characterization and the SWAP will not further address this contaminant. The TMDL for
Methylmercury may be viewed at:
http://www.mde.state.md.us/Programs/WaterPrograms/TMDL/ApprovedFinal TMDL/TMDL. _fin
al_lochraven Hg.asp .

2.5.2 Biological

The 2006, 303(d) list includes Loch Raven Reservoir watershed as being biologically impaired.
These listings result from Maryland Biological Stream Survey (MBSS) 2000-2004 data.

The current method that MDE uses to list streams for biological impairment allows for entire 12-
digit watersheds to be listed based on one sample with low biological integrity (either fish or
macro-invertebrates). MDE is considering revising this standard, and works with local
authorities to verify if such listings are based on systemic biological problems associated with
particular pollutants, or if there are other causes. In the latter case, the water body could
potentially be taken off the impaired list. As part of the revised standard, streams and 12-digit
watersheds with only one sample with a low index of biological integrity could be targeted with
a more intense monitoring effort to verify if the impaired listing is justified.

2.5.3 Nutrients and Sediment

The 303(d) list for 1996 included the entire Maryland portion of Loch Raven Reservoir
watershed as being “impaired” due to elevated concentrations of nutrients and for sediment.
While nitrogen levels are elevated in the Loch Raven Reservoir, the primary nutrient of concern
is phosphorous, due to its significant connection with chlorophyll a levels in the reservoir.

For the Loch Raven Reservoir Watershed, in 2006 MDE submitted to the EPA a Total Maximum
Daily Load for phosphorous of 54,941 pounds per year; this represents a 50% reduction from
1997 levels. This load was allocated as follows: 30,184 pounds were allocated to non-point
sources (55%) and 22,010 were allocated to point sources (40%), with an additional allocation of
2,747 pounds as a margin of safety (5%).

The sediment impairment listing is due to the infilling of the reservoir with remediation intended
to extend the length of time before the reservoir fills in. The sediment Total Maximum Daily
Load for sediment is 28,925 tons/year. This load was allocated as follows: 27,715 tons were
allocated to non-point sources (96%) and 1,201 tons were allocated to point sources (4%), with
the margin of safety implicit in the modeling. This represents a 25% reduction from the baseline
sediment load.

The scenario run by Maryland Department of the Environment projected a 15% reduction in
Total Phosphorus from developed lands and a 0% reduction for sediment. These will be the
initial targets for meeting the urban land reductions for the Loch Raven TMDL.

EPA granted approval of the nutrient TMDL in March of 2007. The TMDL may be viewed at:
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http://www.mde.state.md.us/Programs/WaterPrograms/TMDL/ApprovedFinal TMDL/TMDL _fin
al eunpowder P sed.asp#TMDL Loch Raven Reservoir

2.6  Spring Branch Pollutant Load Analysis

In order to scale the Loch Raven Reservoir watershed Total Maximum Daily Load to the Spring
Branch subwatershed and to compare loading results derived from other modeling
methodologies and monitoring data, a series of analyses were performed. The modeling
methodologies that were compared included:

e  The Maryland Department of the Environment — Total Maximum Daily Load
analysis using the HSPF model.

e The Chesapeake Bay Program — Watershed Model using the HSPF model.

e  The Loch Raven Water Quality Management Plan — pollutant loading analysis using
the SWMM model.

e  The Baltimore County Department of Environmental Protection — land use pollutant
load simple model.

e  The Baltimore County Department of Environmental Protection — monitoring
results for Spring Branch subwatershed.

With the exception of the Spring Branch monitoring results, the analysis was performed using a
spreadsheet with either per acre loading for impervious cover and urban pervious cover (MDE-

TMDL, CBP-Watershed models) or per acre loading based on land use (Loch Raven — SWMM,
DEPRM - Simple Model). The results of the analysis are displayed in Table 2-15.

Table 2-15: Spring Branch Subwatershed - Pollutant Load Analysis

MDE CBP Loch Raven | DEPRM SB
TMDL (HSPF) (HSPF) SWMM Monitoring |

TP —

o Load 645 1,681 695 526 4221

TP

L Acre 0.64 1.67 0.69 0.52 0.42

i‘:ﬂ“ent ~ Annual 111,765 461,937 186,104 | 134,284 92.460

Sediment

pediment 111 460 185 134 9

N - 4436 15,424 7132 | 5566 11,256

Annual Load ’ ’ ’ ’ ’

IN 4.41 15.35 7.10 5.54 1.2

Load/Acre ’ ’ ’ ’ ’

As can be seen from Table 2-15, the Chesapeake Bay Program — Watershed Model consistently
calculates higher loads for each of the three constituents analyzed, while the monitoring resulted
in the lowest loads for Total Phosphorus and Sediment and somewhat higher loads for Total
Nitrogen compared to the other calculation methods. Since meeting the Total Maximum Daily
Load reductions is one of the primary goals in the development of Small Watershed Action
Plans, the pollutant loads derived from the MDE-TMDL model will serve as the base for
determining the necessary load reductions. As indicated in Section 2.5 the scenario run by MDE
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for meeting the TMDL load reduction assumes a 15% reduction in Total Phosphorus from urban
lands and no reduction in sediment.

An analysis of the completed Phase I Spring Branch restoration and the designed restoration for
Phase II was conducted to determine if the target load reductions will be met. Phase I included
the installation of a stormwater wet pond at the headwaters of the stream system and restoration
of 10,000 linear feet of stream channel. Included with the restoration of the stream channel was
planting of 7.1 acres of riparian buffer, and installation of velocity dissipaters at the storm drain
outfalls along the stream. Phase II includes the restoration of an additional 2,500 linear feet of
eroded stream channel. In order to calculate the pollutant removal form the stormwater
management facilities installed as part of development and the wet pond installed as part of the
restoration project, the drainage areas were calculated. Using the loading rates for impervious
cover and urban pervious cover derived from the MDE — TMDL model the load to each facility
was calculated. The load reduction efficiency was determined using the Chesapeake Bay
Program Best Management Practice efficiency table (Appendix C). The loads to the facilities
were then reduced by the efficiency. The results are displayed in Table 2-16 in the second and
third lines (SWM Removal, Phase I Wet Pond Retrofit). For the load reduction due to the stream
restoration the results from the Spring Branch — Phase I study were used. A mean per linear foot
load reduction for each constituent was derived by averaging the short term post restoration
monitoring and the longer term post restoration monitoring (Table 2-13 above). This resulted in
the following reduction numbers:

e  Total Suspended Solids — 3.58 pounds per liner foot of restoration
e  Total Phosphorus — 0.0107 pounds per linear foot of restoration
e  Total Nitrogen — 0.202 pounds per linear foot of restoration

The results are displayed in Table 2-16. As can be seen from the table, the percent reductions of
Total Phosphorus and Sediment exceed the targets set by the MDE scenario for meeting the
TMDL for Loch Raven Reservoir watershed.

Table 2-16: Spring Branch Restoration — Pollutant Load Reduction

Total Phosphorus Sediment Total Nitrogen

TMDL Load 645 111,765 4436
SWM Removal 1.8 306 5.7
Phase I Wet Pond Retrofit 14.5 4,036 55.9
Phase I Stream Restoration 107.0 35,800 2,020.0
Phase II Stream Restoration 26.8 8,950 505.0
Total Pollutant Removal 150.1 49,092 2,586.6

% Removal 23.3% 43.9% 58.3%
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CHAPTER 3

SUBWATERSHED GOALS AND STAKEHOLDER
OUTREACH

3.1 Subwatershed Goals

The Baltimore County Stream Restoration Program prioritizes projects, in part, by
evaluating opportunities identified in the watershed plans. The Spring Branch Restoration
project was selected prior to the completion of the Loch Raven Watershed Plan so the site
was selected based on a watershed approach and systematic assessment to address the
severity of problems and restoration goals. Restoration priority was further determined by
several factors, including (1) benefit of the project to overall watershed health, (2)
restoration sustainability and availability of easements, (3) stakeholder input and concerns,
(4) protection of existing infrastructure (roads, bridges, utilities), and (5) estimated
restoration cost.

Baltimore County Department of Environmental Protection and Resource Management
(DEPRM) evaluated the entire length of Spring Branch and initiated the Phase I Spring
Branch Stream Restoration Project in 1993. This project was selected to be the pilot
project for stream restoration in Baltimore County. The consultant team was selected in
late 1993 and the conceptual design was initiated in 1994. The project was selected for the
following reasons:

Numerous stream erosion complaints dating back 10-15 years

Significant loss of private property.

Exposed sanitary sewer line repeatedly repaired by DPW

Water quality degradation - biological monitoring station indicated poor conditions

Reservoir Management Agreement - Goal to reduce sediment and phosphorus

loadings

e Typical urban residential stream - no buffers, development encroachment, attempts
to stabilize banks by citizens with yard debris.

¢ Sedimentation from stream bank and channel erosion due to uncontrolled
stormwater runoff and encroachment.

¢ Drains to Loch Raven Watershed — Drinking water reservoir for Baltimore

Metropolitan Area.
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Due to the importance of the Loch Raven Reservoir as a public drinking water supply and
natural trout habitat, streams which drain to the reservoir have been designated a top
priority for stream restoration. The goals of the restoration project include:

Restore steam channel stability

Reduce sediment loading to the Reservoir

Improve water quality to Spring Branch and to Loch Raven
Eliminate repeated sewer lateral breaks

Provide community education and participation

Establish buffers (mowed yards to trees)

Eliminate loss of property

Baltimore County has an ambitious plan to restore streams throughout the entire County.
Spring Branch was selected as the pilot project to combine many innovative techniques
along the 2 miles of stream and provide immediate water quality benefits to the Reservoir.
This project received a Community Innovation Award in 1997 from the Chesapeake Local
Government Advisory Committee. Baltimore County was selected for its contribution and
commitment to the protection and restoration of streams, rivers, and the Chesapeake Bay
through the implementation of the Spring Branch Stream Restoration Project.

As Spring Branch Project was initiated prior to the preparation of the Loch Raven
Watershed Water Quality Management Plan, 1997, the Plan excludes the Spring Branch
Watershed as a potential restoration area.

Total Maximum Daily Load for Nutrients and Sediment

With the development of the Total Maximum Daily Load (approved by EPA March, 2007)
for nutrient and sediment pollution to the Loch Raven Reservoir, the additional goal of
improving water quality to meet the pollutant load reduction targets was incorporated. The
TMDVL (Total Maximum Daily Loads of Phosphorus and Sediments for Loch Raven
Reservoir and Total Maximum Daily Loads of Phosphorus for Prettyboy Reservoir,
Baltimore, Carroll and Harford Counties, Maryland) developed by Maryland Department
of the Environment (MDE) can be found in Volume 2, Appendix G.

Briefly, this TMDL found that Total Phosphorus needed to be reduced by 50% to meet
water quality standards for dissolved oxygen and chlorophyll @ in the Loch Raven
reservoir. The scenario developed included a 15% reduction of Total Phosphorus and no
sediment reduction from developed lands. The model indicated that changes in the
nitrogen load would not result in changes in the dissolved oxygen and chlorophyll a. The
sediment reduction is based on the preservation of reservoir volume for drinking water. It
is anticipated that restoration projects that address phosphorus will also address sediment.

The opportunities for restoration of urbanized and the cost can severely limit the extent that
pollutant load reductions can be met by urban restoration. When those opportunities
present themselves, and when stakeholder support is present, Baltimore County, to the
extent that funding is available, avails themselves of the opportunity. Spring Branch
subwatershed presents such an opportunity. The entire subwatershed will be addressed
between the completed Phase I restoration, and the Phase II restoration currently designed
and designated for construction in the summer of 2008.
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3.2 Spring Branch Watershed Restoration — Stakeholder Outreach

Baltimore County works to identify and develop rapport among individuals and
organizations directly and indirectly affected by restoration efforts. The Stream
Restoration Program has benefited from fostering partnerships with a wide array of
stakeholders, including: residential, commercial, and industrial property owners; local and
regional non-profit organizations, research institutions, and conservation groups; and
government agencies with vested interest as regulatory bodies or policy-makers. State and
federal agencies, community associations, and environmental advocacy groups have
proven instrumental in efforts to inform, guide and support DEPRM’s restoration goals.

During both Phases of the planning and design of the Spring Branch Restoration Projects,
community meetings were held and on-going communication was conducted throughout
each milestone to ensure stakeholder understanding and support. Several permanent
easements were secured along Phase I to permit construction activities and to allow
monitoring and maintenance. One big challenge was educating property owners about the
importance of maintaining vegetative buffers along streams. Since many residents prefer
the neat appearance of a well-manicured lawn, it is sometimes difficult to convince
property owners that riparian vegetation is necessary for the stability and health of the
stream. DEPRM worked with property owners to establish native plantings that require
minimum maintenance and provide aesthetic benefits.

For Phase I of the Spring Branch Restoration, DEPRM conducted a public outreach
program to inform and educate local citizens and affected homeowners about the project.
This effort included a homeowner survey, stream tours, community meetings, mailings,
newspaper articles, and stream walks. An educational video was prepared, displays of the
project were featured at local festivals, and newspaper articles were published on the
project. DEPRM has conducted numerous demonstration tours of the project to further
assist in transfer of the technology to others. Local support and valuable input were
received from citizens. Examples of the letters to residences and of public information
prepared and distributed is included in Appendix B1 and B2.

For Phase II an initial community meeting was conducted to explain the project and to
engage the property owners in the importance of the restoration project. Preliminary plans
were discussed and one-on-one meetings were conducted with several property owners.
Several access agreements have been secured and the community has been advised of the
status of the project.
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CHAPTER 4

RESTORATION STRATEGIES

4.1 Overview
Project Description

Both phases of Spring Branch restoration address impacts of urbanization, including a
flashy flow regime, rapid erosion, declining ecological function, failing infrastructure, poor
water quality and property damage. The existing conditions in the watershed included
primarily medium density residential land uses with an imperviousness of approximately
20%.

Restoration includes the establishment of a stable planform by adjusting sinuosity and
armoring stream banks at key locations, water quality improvement with storm drain
retrofits, reconnection of the stream to the floodplain, and re-establishment of the
riparian/wetland ecosystem. In addition to these objectives, Phase I included infrastructure
improvements including concrete channel removal, and sanitary sewer stabilization. As
well as storm drain retrofits, including a 4-cell headwater-settling basin. The location of
the Phase I and Phase II restoration projects is depicted in Figure 4-1. The total cost of
design and construction of Phase I was $2.25 million and Phase II is estimated to be $1.3
million.

Restoration Strategies

This urban stream has experienced severe bank erosion and instability due to extensive
development in the 1,005-acre watershed, which occurred during the 1950’s and 1960’s
prior to stormwater management regulations. Based on pre-restoration monitoring results,
a significant amount of sediment and associated phosphorus was being carried down
Spring Branch each year. Since the stream drains directly into the Loch Raven Reservoir,
a source of drinking water for 1.8 million users in the Baltimore metropolitan region, the
effects of sediment and pollutant transport into this impoundment and the Chesapeake Bay
extended well beyond the stream itself.

In early 1997 the Baltimore County Department of Environmental Protection and Resource
Management (DEPRM) completed the restoration of approximate two miles of Spring
Branch (Phase I) along with the creation of associated wetlands and construction of storm
drain outfall retrofits to provide storm flow attenuation and water quality enhancement. In
2008, the Lower Spring Branch Stream Restoration Project (Phase II) will be completed.
Phase II will restore approximately 2,500 linear feet of Spring Branch between Dulaney
Valley Road and Pot Spring Road by creating a stable channel using natural stabilization
techniques.
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Figure 4-1: Spring Branch Subwatershed Restoration Projects

4.2 Phase I - Spring Branch Stream Restoration Project

Phase I of Spring Branch is located in a heavily developed headwater area. The typical

problems of stream buffer removal, flashy flow regime, and floodplain encroachment were

evident. Two sections of failed concrete and multiple sewer line crossings disrupted

ecological connectivity. The system had severely eroding banks due to structural failures
and the clear water discharge from the high percentage of imperviousness in the watershed.
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Spring Branch was an unstable stream with a steep gradient, dropping over 180 feet in two
miles of length. The channel passed through confined areas of residential development and
had evolved from a quiet brook into an eroded chasm 30 feet wide and up to 15 feet deep.
Adjacent homeowners were experiencing flooding, loss of streamside property and
depreciation of property values due to reduced aesthetics, habitat, and safety hazards. The
stream had been channelized and straightened over the years with areas of no vegetation
along the banks.

Recognizing that outdated traditional stream improvements such as channelization, lining
the stream with concrete, and doing piecemeal repairs do not work, DEPRM elected to
apply a relatively new design approach that accommodates the natural forces and processes
of streams.

The design process utilized applied fluvial geomorphologic principles along with hydraulic
engineering. Features such as step-pools, meander patterns and flood plains were
incorporated into the new channel of Spring Branch. Following construction-grading, the
new stream channel and other disturbed areas were stabilized using bio-engineering
techniques incorporating natural materials such as boulders, tree root wads, and live
fascines to provide soil and channel stability. As a result, a channel geometry and
sinuosity was created that is consistent with streams of Maryland’s Piedmont Plateau.

The Spring Branch initiative was an integration of related projects that included, in
addition to the stormwater management retrofits, the relocation of an exposed sanitary
sewer line and the removal of 1740 feet of concrete lined channels. The stormwater retrofit
was comprised of a 4-cell detention and settling basin to treat the runoff from the
headwaters of the drainage area. Maryland Small Creeks and Estuary funding was utilized
for this water quality retrofit. The retrofit was planted with wetland vegetation and
riparian vegetation around the entire site. Each storm drain outfall was incorporated into
the design and the construction included rock lined step pools to dissipate energy at the end
of pipe.

To prevent erosion and provide aquatic habitat benefits, various soil and bioengineering
techniques were applied to stabilize the stream banks. Live facines, brush mattresses and
live branch layers were employed to provide a natural appearance and effective
stabilization, Reforestation of twelve acres of disturbed areas with a variety of native trees
and shrubs was completed in conformance with the County’s Forest Conservation Act.
Developer fee-in lieu-of mitigation funds were utilized for the plantings.

4.3 Phase II - Spring Branch Stream Restoration Project

The Lower Spring Branch project study area is located between Pot Spring and Dulaney
Valley Road and includes 80 feet of an intermittent concrete-lined tributary. The study
reach is approximately 2,600 feet long and receives water from a 1.58 square mile
watershed. This project will extend the 1997 restored reach of Spring Branch to Dulaney
Valley Road.

The impacts to the lower portion of the stream include channelization, concrete armoring,
and stormwater runoff from residential development. This has resulted in considerable
bank erosion, generally along the left bank, as the stream flows through the neighborhood
and persistent flooding at the downstream end of the project area. Prior to the 1980s,
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Lower Spring Branch was straightened, channelized, and armored to maximize land for
development and to divert stormwater. Sizing of the culvert at Dulaney Road did not
account for flows during large storms, subsequently causing backwater effects and
flooding. Sewer lines are installed in the stream valleys adjacent to the stream. The
removal of vegetative buffer areas and development of vast areas of impervious surface
compounded adverse effects on this stream.

4.4 Results And Benefits

The stream restoration involves several techniques including bioengineering (live fascines,
live branch layering and native planting), bank stabilization (root wads, rock toe
protection) and in-stream structures (vortex rock weirs, step pools). Stabilizing the
channel geometry, providing bank protection and recreating stream, wetland and floodplain
areas along this degraded stream system will address the need for habitat regarding species
of concern. The proposed channel reconfiguration provides a more heterogeneous and
stable substrate, thereby increasing the diversity and abundance of aquatic insects. The
creation of pools and riffles will provide habitat and cover for adult fish as well as
spawning and nursery areas for some of those species.

The improvements to Spring Branch will benefit the species of concern, such as
anadromous fish and waterfowl. With the implementation of this stream/riparian
restoration project several important functions can be restored in the watershed.

For Baltimore County, the Spring Branch is a landmark pilot project utilizing innovative
restoration approaches. This project was the first stream restoration project in Baltimore
County and was completed in 1997. The success of this project gave DEPRM the
confidence that the natural channel design approach can be used successfully for other
stream restoration projects implemented through the County’s Capital Improvement
Program.

When Phase 11 is complete, over 14,000 linear feet of stream will be restored. This project
will focus on the diverse role freshwater stream systems play in maintaining suitable
habitat for the living resources of the Chesapeake Bay.

Based on the pollutant load reduction analysis in Chapter 2 (Section 2.6). The combined
pollutant load reduction for Phase I and Phase II will be ~23% for total phosphorus, ~44%
for sediment and ~58% to nitrogen.

4.5 Monitoring

A ten-year monitoring program was implemented on Phase I to measure the stability of the
stream channel. Water quality monitoring was also conducted to measure changes in
pollutant loading from storm flows, as well as, biological monitoring (Chapter 2, Section
2.4). The new stream channel has withstood several large storms (during and post
construction), and the sediment loading appears to be greatly reduced in and along the
streambed. Improved habitat and aquatic resources are expected to occur over time.
Citizen and landowner response has been very positive to date.

A physical monitoring program will be implemented for Phase II that will include
surveyed monumented stream cross sections, survey of longitudinal profile, evaluation of
structures, bed and bank stability assessment and sediment transport functions. The water
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SPRING BRANCH SUBWATERSHED SMALL WATERSHED ACTION PLAN

quality analysis for Phase II will be limited to biological monitoring of the benthic
macroinvertebrate community of the restored stream section, with both upstream and
downstream monitoring, and an outside reference site located at Merryman’s Branch.
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APPENDIX A
US ENVIRONMENTAL PROTECTION AGENCY

A THROUGH | CRITERIA FOR WATERSHED
PLANNING

This appendix will provide information on how the development of the Spring Branch

Subwatershed Small Watershed Action Plan addresses the US Environmental Protection
Agency (EPA) A through I criteria for watershed planning. It will serve as a guide to the
location within the document, including the appendices, where each criteria is addressed.

a. An identification of the causes and sources or groups of sources that will
need to be controlled to achieve the load reductions estimated in this watershed-based
plan (and to achieve any other watershed goals identified in the watershed-based plan),
as discussed in item (b) below. Sources that need to be controlled should be identified
at the significant subcategory level with estimates of the extent to which they are
present in the watershed (e.g., X number of dairy cattle feedlots needing upgrading,
including a rough estimate of the number of cattle per facility; Y acres of row crops
needing improved nutrient management or sediment control; or Z linear miles of
eroded streambank needing remediation).

Loch Raven Reservoir watershed is listed by the Maryland Department of the
Environment (MDE) as being impaired by nutrients, bacteria, methyl-mercury in fish
tissue, and stream biology is impaired. The Spring Branch subwatershed is located
within the Loch Raven Reservoir watershed. MDE has prepared Total Maximum Daily
Loads (TMDL) for nutrients and methyl-mercury. The TMDL for methyl-mercury
identifies the source as air bourn mercury from power plant emissions outside of the
Spring Branch subwatershed planning area. The TMDL for nutrients identified
phosphorus as the limiting nutrient for improvements in the reservoir water quality. The
model broke down the pollutant sources between point sources (wastewater treatment
plant discharges and urban stormwater), non-point sources (agricultural sources and
forest), and stream channel scour. The agricultural sources were divided into various
agricultural operation categories. The TMDL document is included in Volume 2 —
Appendix G, as support for the phosphorus load reductions necessary to achieve water
quality standards within the Loch Raven Reservoir, of which Spring Branch is a part.
EPA approved the TMDL in March 2007.
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In order to refine the estimates of phosphorus loads for the Spring Branch subwatershed,
an analysis was conducted based on the per-acre loading rates developed in the TMDL
model, the Chesapeake Bay Program watershed model, the Loch Raven SWMM model,
the DEPRM simple model, and Spring Branch monitoring data. This data is presented in
Chapter 2.6.

Additional information was analyzed to refine specific sources of impairment. This
information is presented in Chapter 2.

b. An estimate of the load reductions expected for the management measures
described under paragraph (c) below (recognizing the natural variability and the
difficulty in precisely predicting the performance of management measures over time).
Estimates should be provided at the same level as in item (a) above (e.g., the total load
reduction expected for dairy cattle feedlots; row crops; or eroded streambanks.

Expected phosphorus load reductions were based on the EPA - Chesapeake Bay Program
load reduction criteria used in their Phase 5 model for the water quality impairments of
the tidal Chesapeake Bay. These load reductions are presented in Appendix C. The
estimate of pollutant reduction for stream restoration was based on the re-analysis of the
Spring Branch data presented in Chapter 2.4 Using the information in Appendix C, and
the reanalysis of the Spring Branch stream restoration data, the phosphorus load
reductions for the various actions were calculated and presented in Chapter 2, Table 2-16.

c. A description of the NPS management measures that will need to be
implemented to achieve the load reductions estimated under paragraph (b) above (as
well as to achieve other watershed goals identified in this watershed-based plan), and
an identification (using a map or a description) of the critical areas in which those
measures will be needed to implement this plan.

The management measures that will need to be implemented to meet the pollutant load
reductions detailed in the TMDL (Appendix G) and analyzed specifically for Spring
Branch, Chapter 2.6. Chapter 2.6 details the pollutant reductions that will be achieved
through implementation of the Spring Branch — Phase | and Phase |1 restoration. The
reductions achieved are above the scenario developed through the TMDL. This will help
develop a credit for pollutant load reduction in subwatersheds that have limited
restoration potential.

d. An estimate of the amounts of technical and financial assistance needed,
associated costs, and/or the sources and the authorities that will be relied upon, to
implement this plan. As sources of funding, States should consider the use of their 319
programs, State Revolving Funds, USDA’s Environmental Quality Incentives Program
and Conservation Reserve Program, and other relevant Federal, State, local and
private funds that may be available to assist in implementing this plan.

The costs for Spring Branch Phase | and Phase Il Restoration are presented in Chapter 4.

e. An information/education component that will be used to enhance public
understanding of the project and encourage their earl and continued participation in
selecting, designing, and implementing the NPS management measures that will be
implemented.
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The educational activities to enhance public understanding and encourage participation in
restoration implementation planning and the installation of best management practices are
detailed in Exhibits A and B.

f. A schedule for implementing the NPS management measures identified in
this plan that is reasonably expeditious.

Spring Branch Restoration- Phase | was completed in 1997. Spring Branch Restoration —
Phase Il is due for construction the summer of 2008. With the completion of these two
phases, the restoration of Spring Branch will be complete. Educational activities
identified for all of Loch Raven Reservoir watershed will continue. Some of these
activities will reach Spring Branch residents.

g. A description of interim, measurable milestones for determining whether
NPS management measures or other control actions are being implemented.

Interim, measurable milestones are not needed for this subwatershed, as the restoration
will be complete with the implementation of Phase II.

h. A set of criteria that can be used to determine whether loading reductions
are being achieved over time and substantial progress is being made towards attaining
water quality standards, and, if not, the criteria for determining whether this
watershed-based plan needs to be revised or, if a NPDES TMDL has been established,
whether the NPS TMDL needs to be revised.

The load reductions due to the restoration activities will be calculated via a spreadsheet
using the EPA Chesapeake Bay Program — Best Management Practice Pollutant
Reduction Efficiencies. These efficiencies will be used in conjunction with the
implementation tracking to calculate the load reductions being achieved. The efficiencies
used will be modified based on any modifications of the EPA Chesapeake Bay Program
efficiencies. The efficiency for stream restoration pollutant load reduction is based on the
re-analysis of the Spring Branch monitoring data; detailed in Chapter 2.4.

i. A monitoring component to evaluate the effectiveness of the implementation
efforts over time, measured against the criteria established under item (h) immediately
above.

Chapter 4 details the monitoring that will occur to evaluate the effectiveness of
implementation of Phase 1. Phase | was extensively monitored for stream stability,
pollutant load reduction, and aquatic biological community improvement.
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'DRAFT )
SPRING BRANCH SURVEY
REPORT

The Spring Branch watershed is located in the Timonium area of
Baltimore County, and is part of the Loch Raven Reservoir. In co-
operation with DEPRM, SOS developed a forty-eight guestion survey
about the daily routines in and around the house that can affect
the water quality of Spring Branch. This survey form was
distributed by community volunteers, in the watershed, beginning
April, 1994.

There are about 1996 homes located in this watershed. The area
was divided into 11 turfs. Seven of the turfs were distributed, and
one volunteer was given an area along Gateswood Rd. and Chapelwood
Lane ' (adjacent to the waterway) that was a combination of two
turfs. Two other sections of turfs were distributed by staff and
volunteers from McDonough School. Of the 2200 surveys printed,
about 1500 were handed out to volunteers to be distributed in the
community. The survey area with houses directly located adjacent to
the waterway was a priority to be covered. Many of the volunteers
were not able to f£ill their commitments due to scheduling problems
(softball, soccer, vacation, work) and weather conditions were some
of the reasons given.

- Only one turf "3" wyas completely covered. Turf "8" was
returned with only 1 survey completed, due to work problems, one
volunteer would not respond. to any correspondence with staff, and
the volunteer teams from turfs "6&7" and "2" mailed surveys to the
SOS offices, that were not received by staff.

_Eighty-seven responses were received, which is about a 4.5% of
population return. On the back of the survey dquestionnaire,
residents were asked to mark where they lived in the watershed.
Thirteen surveys do not response to this section. Dividing the area
map into 16 sections (see map), the response was the majority from
section 6 (41), and from section 10 (12). These adjacent turf areas
are along Eastridge Rd., and Timonium Rd. Sections 2, 7, 13, and 14
had two responses, while sections 1, 8, and 9 has one response
each. No response was marked for sections l, 4, 5, 13, 15, and 16.
Forty-six of the survey participants gave their name, address, and
phone number on the questionnaire.

Of the 87 survey responses, based on repondent’s report 52
were from houses 1/4 mile or less from the waterway and 17 were
between 1/4 to 1/2 mile. This is because the houses directly
adjacent to the waterway were a priority.

According to the responses received, the majority of the
households have lived in the Spring Branch watershed for over

twenty years and consist of two members. Only one household had six
Oor more occupants.



The majority of the responses (41) to the questionnaire stated
that they had no conception of what Spring Branch’s water quality
might be, while 17 perceived it to be fair, six poor, and eight did
not response. There were no excellent responses.

As to the major causes of the pollution to the waterway, 21
gave no response, while some had multiple selections. Mud,
solids/sediments and junk/trash were both selected 17 times, while
toxics,poisons and animal waste, nutrients each were felt to be the
major pollutant on 11 questionnaires. Three residents selected

other pollutants such as lawn clippings, leaves, and branches as
the cause.

As to the heating methods for the houses in the watershed that
responded, only one was heated by o0il, while the rest where gas or
electric. The lone oil tank reported in the survey was located in
the basement of the building. There was no fireplace or woodstove
responses to the question reported.

Fifty of the responses stated that they owned two
transportation vehicles, 16 had one vehicle, 15 had three, three
had four vehicles, and two gave no response.

Several questionnaires has several responses to the question
as to where these vehicles were parked. The largest response was in
the driveway (69), while 24 selected garage kept, 18 times street
was selected, carport once and one resident did not respond.

The survey responses were 28 stated yes, 27 no to the question
do they wash their own vehicles. Only 7 responded yes that they
knew where the nearest oil/antifreeze collection center was, fifty
stated no they didn’t, while 14 did not answer the question.

. Even through only 7 stated yes that they knew were the
collection center was, there were additional answers as to where it
was located. Twenty-seven gave a location. Twelve stated the Texas
Landfill, 11 Cockeysville, four the service station (one named

Citco), and one each for the dealer, Glen Burnie, the County yard,
and Hi Gear Auto.

Of the 86 survey received, 72 households do not change their
own o0il or antifreeze, 2 did not respond, and 12 stated yes they
do. There were 16 responses that the used oil/antifreeze was taken

to the collection center, which was the only response to the
guestion.

Forty nine homes that answered the survey do not use a
professional lawn service, while 38 do. One survey did not have a
response. The services brought from the lawn service was stated to
be 28 for cutting grass, 12 trim work, 24 for chemical treatment
(one respond stated it was an organic service and another stated
only natural product service provided), for fertilization 21 (two
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responds stated it was an organic service and another stated only
natural product service provided), while 43 failed to respond to
the gquestion. The chemical treatment services were stated to be 21
seasonally, twice annually, and one monthly. The fertilization
treatment was recorded as 16 seasonally,: 3 annually, and none
monthly. '

Thirty households responded no they did not maintain a
vegetable/flower garden, while 11 did, but there were additional
answers to the size of a garden. Sixteen gardens were listed to
less then 100 sguare feet, 14 from 100 to 200 square feet, and 6
from 400 to 800 square feet. Nineteen responses were they did not
know the square footage, while 8 did not response.

A large percentage of the responses (59) stated that they used

commercial fertilizer, 27 natural, organic alternatives, 3
commercial chemicals, five none, and 12 did not response.
As to how often the gardens were fertilized, 23 responses were for
seasonally treatment, 21 annually, 5 monthly,4 never, once twice a
year, and 18 had no response. There was no weekly treatments
reported. The chemical treatment to the gardens were reported to be
49 never, 11 seasonally, 4 annually, and 3 occasionally. There was
no monthly or weekly treatments reported, whlle 22 did not answer
this question.

Multiple responses were received to the question about there
being trees, shrubs or ground covering plants on the lawns of the
responses. Eighty-six reported trees, 83 had shrubs, 58 ground
covering plants, and one reported yard of grape vines. As to how
much lawn residents would be willing to landscape, 25 reported over
20 %, 19 between 10-20%, 18 less than 10%, 5 none, and 20 did not
response. '

In respond to a series of gquestions related to lawn care
practlces the follow answers were received: as to the guestion
about if the lawns were watered regularly, 56 stated no, 26 yes, 1
was watered by rain, and three did not respond; 56 lawns have their
walkways edged, 25 do not, 2 do occasionally, and 5 had no
response; while 45 stated they do not have a mulching mower, 35 do,
while 7 did not respond. Multiple methods were listed by the
residents on several surveys regarding how grass, leaves, and shrub
clippings were reported to be disposed of. Their responses were: 44
in the trash/landfill, 24 stated a compost pile, 13 by a lawn
service, 3 along the stream bank, 2 no response, and 7 had other
methods (such as mulch, leave in woods or on lawn). No responses
were for placing in the stream or in the storm drain.

In regards to pest control problems, 39 survey responds were
that they do it themselves, 28 use a professional/commercial
service, 3 stated nothing is done, and 13 did not respond to the
guestion. The pests reported were mostly household insects and
hornets/wasps, followed by termites, ants, gypsy moths, beetles,
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mosquitoes, rodents, slugs, fleas, tent caterpillar, and aphids.
Twenty-nine surveys stated no problem, and 9 did not answer. Sixty-
three of the surveys reported they had not used a professional pest
control service in the last three years, and only 22 reported yes.
One survey had a none respond tabulated.

Fifty of the received questionnaires reported that there was
a sump pump at the residence. As to how often these pumps
discharge, 7 were reported to work seasonally, 7 never, 4 daily, 1
weekly, where 5 were listed other. This includes 1 seldom, 1 only
2 to 3 times a year, 1 when it rains, and two broken or not plugged
in. Sixteen residents did not know how often the pump worked.
Twenty-four sump pumps were reported to discharge to the 1lawn,
eight to the curb, 2 to the--driveway, 12 unknowns, and 7 no
responses. There were 38 houses reported not to have a sump pump,
while only 1 no response was received.

Forﬁy—one of the responses received stated that there were no
water conservation fixtures in the home, while 31 sated yes to the
guestion. Nine residents did not know, while there were 7 no
answers.

As to having a pool at the property, 64 responds were
negative, and only 12 did have a pool. There were 1l none responses
to this question. The break down of the reported pools were 8 in-
ground, 3 above ground, and 1 no respond. The sizes of the pools
varied. One was given as an 18 x 31 ft. pool, while each following
listed gallon size was reported once: 100, 1500, 1700, 100060,
25000, 28000, 35000, 40000, and 44000. One did not Xknow and 1 no
respond were reported. Ten of the pool owners do not use a
professional service, and only 2 reported uses a service. While
only 2 of the pools were heated, one by gas and one solar energy,
and one no response. The pools filter types were listed 1
cartridge, 5 sand, 2 DE, 1 earth and three didn’t know what type of
filter.

As to the number of answers to having a spa or hot tub, there
were 3 possible answers, 62 no, and 22 no reponses. All 3 of the
reported hot tubs were heated by electric, while 2 used a cartridge
filter, and 1 owner didn’t know what type of filtering system was
used. The backwash flow was 1listed to be into the lawn by 2
residents, and again one didn’t know where the backwash went.

Seventy-two households reported that they do recycle, 14 do
not, and one stated "sometimes". As if the negative responses would
participate in curbside recycling, when it is avaiable in their
area, 14 stated yes, 3 no, 2 didn’t know, and one respond "more
often". As to the recycling center currently used, it was recorded
as Cockeysville 19, the Texas landfill 16, County paper pick-up 14,
Reynolds Aluminuim 2, and one each for Towson-Parkville Recycling
Center and Baltimore Recycling Center. One resident didn’t know,
and 11 gave no response to the question.

" B:SBSurveyReport.dra TAL 11/3/94 4



A large number (52) replied that they use "environmently
friendly" products or home remedies in or around their homes. To
this question, 19 replied no, while 17 did not reponse. Sixty=-nine
of thé received completed surveys households, stated that they
would use the most environmentally safe ‘products .if readily
available. Several responses clarified their answer that if the
products were as effective, not exclusively and "I think so".
Sixteen responses were recorded a Don’t know and there were 10 no
responses. One of the no reponses guestioned for what uses would
the products be. '

There is an inconsistence in the number of responses to
certain questions, such as know collection center, size of gardens,
used of chemical and fertilizer treatments. This may be confusion
on the responses due to the wording of the question. It is possible
that many residents confused the gquestions about the gardens with
lawns, including care, services and treatments.

Possible activities that could be used as a follow-up to this
suvey are several education campaigns. It appears there is a need
for more knowledge about disposal of grass and lawn clippings. Two
survey responses were onto the stream bank. During meetings and
conversations with watershed residents during this project, several
beleived placing lawn waste on the stream banks stablized them.
Residents should be aware that a small amount of leaves are natural
in the waterway, but excessive material degrades the water quality.
There are many residents that need more information about the
avaiable recycling stations in the area. One response was Glen
Burnie to the nearest oil/antifreeze collection center. Hopefully,
stream walks can be organized to make the watershed citizens more
aware of stream ecology. It must be cautioned that many of the
residents may be older, and accessiability to the stream should be
an easier pathway, or other methods used.
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SPRING BRANCH STREAM TOUR

10:00-10:15 AM

10:15-10:30 AM

10:30-10:45 AM

10:45-11:15 AM

11:15-11:30 AM

11:30-1:30 PM

30-1:45 PM

:145-2:00 PM

Saturday, March 25, 1995
AGENDA
‘Registration
Introduction ‘Rebecca Pitt, Save Our Streams

Video - "Restoring the Past,

Preserving the Future"

DEPRM's Restoration Plans; 'Don Outen, DEPRM
Spring Branch Watershed

BREAK

‘Tour of Spring Branch ‘Don Outen/Candy Szabad, DEPRM
Where Do We Go From Here? Suzi Wong, Save Our Streams

‘Wrap Up/Return to School



SPRING BRANCH
STREAM TOUR

with
BALTIMORE COUNTY
DEPARTMENT OF ENVIRONMENTAL PROTECTION AND
RESOURCE MANAGEMENT (DEPRM)

JOIN US ON A TOUR OF SEVERAL SECTIONS OF THE
RESTORED STREAM

SATURDAY MAY 16, 1998
10:00 AM

'MEET AT ST TIMOTHY LUTHERAN CHURCH
PARKING LOT

100 E. TIMONIUM ROAD

PLEASE WEAR APPROPRIATE CLOTHING AND BOOTS FOR
WALKING IN AND AROUND THE STREAM

FOR MORE INFORMATION PLEASE CONTACT
JO OWEN 410-252-5515 OR CANDY SZABAD (DEPRM) 410-887-2904

RAIN DATE FOR HEAVY RAIN ONLY - MAY 23 7P PLEASE CALL TO CONFIRM



PRESS RELEASE

IMMEDIATE RELEASE FEBRUARY 26, 1996

The Baltimore County Department of Environmental Protection and
Resource Management is conducting a public meeting on Wednesday,
March 27, 1996 to discuss the proposed stream restoration improvements to
Spring Branch in Timonium. The meeting will be held in the cafeteria of

Dutaney High School at 7:30pm.
All property owners adjacent to the stream are urged to attend.

For further information please call the Department of Environmental
Protection and Resource Management at 887-2904.
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'SPRING BRANCH STREAM RESTORATION PROJECT

The Baltimore County Department of Environmental Protection and Resource
Management is conducting a public meeting on Wednesday, March 27, 1996 to discuss
the proposed stream restoration improvements to Spring Branch in Timonium. The
meeting will be held in the cafeteria of Dulaney High School at 7:30pm. All property
owners adjacent to the stream are urged to attend. For further information please call the
Department of Environmental Protection and Resource Management at 887-2904.



‘March 7, 1996
Dear Property Owner:

Baltimore County is proposing improvements to the stream and/or County onwed
land adjacent to your property. This stream, known as Spring Branch, is a tributary to the
Loch Raven Reservoir. The Department of Environmental Protection and Resource
Management would like you to attend the following informational community meeting:

DATE: "MARCH 27, 1996
TIME: 7:30 PM

PLACE: DULANEY HIGH SCHOOL CAFETERIA

Baltimore County representatives will present the proposed improvements to
Spring Branch and answer any questions you may have.

Should you have any questions, please call Candace Szabad or Chin Y. Lien of
my staff at 887-2904.

Very truly yours,

Donald C. Outen, A.I.C.P.
Bureau Chief

Bureau of Water Quality and
Resource Management

DCO:jj



" Office of the Director

‘Baltimore County 401 Bosley Avenue, Suite 416
Department of Environmental Protectlon Towson, Maryland 21204
and Resource Management (410) 887-3733

Fax: (410) 887-4804

“August 15, 1996

Dear Spring Branch Property Owner:

The long awaited construction of the stream restoration project on Spring Branch
is scheduled to begin. The County’s contractor, the firm of Coastal Design and
Construction, Inc., will begin to work in the stream in the next couple of weeks.

We appreciate your continued cooperation and patience on this extremely
complex project.

Should you have any questions, please call Candace Szabad or Chin Y. Lien of
my staff at 887-2904.

Very truly yours,

George G. Perdikakis
Director

"GGP:cs
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‘Bureau of Engineering Services

‘Baltimore County 401 Bosley Avenue, Suite 416
Department of Environmental Protection Towson, Maryland 21204
and Resource Management (410) 887-3768

Fax: (410) 887-4804

y#o

‘September 24, 1996

'DEAR SPRING BRANCH PROPERTY OWNER:

+ Asyou are aware, the Spring Branch Stream Restoration Project is underway.
Your property is located adjacent to the proposed restoration work. The work area has
been or will soon be located with wooden stakes with pink ribbon labeled LOD (Limit of
Disturbance). These stakes also mark the location of the property line. If you have any
structures or landscape features located on County property (between the LOD stake and

‘the stream), you may want to remove those items as soon as possible. Any items within

the work area may be subject for removal. Any items left within the work area are done

so at your own risk.

If you have any questions, please contact Candace L. Szabad of the Department of

‘Environmental Protection and Resource Management at 887-2904.

Sincerely,

Chin Y. Lien, P. E., Supervisor
Capital Improvements Section
Bureau of Resource Management
and Engineering Services

CYL:cs

Printed with Soybean Ink
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‘May 30, 1997
DEAR SPRING BRANCH PROPERTY OWNER

“The construction activity in Spring Branch has now been completed. I would like
to take this opportunity to thank each of you for your interest and patience during the
construction of this important stream restoration project. This Department will be

monitoring the success of this project throughout the year

I would like to remind you to dispose of your grass clippings and other yard waste
properly and not to.dispose of any yard waste in the stream or on the banks. It is crucial
to the success of the project to keep all yard waste out of the stream and off the banks.
The banks of the stream have been planted with variety of trees and shrubs and a mix of

seed. To ensure proper growth, please do not mow these areas.

Once again, thank you for your cooperation and I hope that you are pleased with

the results of the restoration effort.

Very truly yours,

“George G. Perdikakis
Director '
GGP:cs
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APPENDIX B2
PUBLIC RESPONSE AND TECHNOLOGY TRANSFER

Letters from Local Citizens
Letters from Firms

Script for Video
Newspaper Articles



February ©, 1997

Mr. Chin Y. Lien, P.E., Supervisor
Capital Improvements Section
Bureau of Resource Management

and Engineering Services
4@1 Boslev Avenue, Suite 416
Towson, MD 21234

Mr Lien,

The neighbors of Coldbrock Road wish to express their thanks and
appreciatien for the team of engineers and workers that dealt
with the Spring Branch restoration project (tracking# 199661a3€)
You, and especially M's Candace Szabad, were most helpful, and
patient in responding to the questions and concerns which many of
us had during the restoration period. M's Szsbad was -quick to
respond to issues, and was very coopersative in dealing with
requests for assistance.

The project appesars to be completed in the Coldbrook Road area.
For the mecst part, the neighbors of Coldbrook generally like the
finished work. With the plantings installed by the County, and
the property oradvng which took plac=, all of us anticipate
se=ing a more besautiful and natural setting along the Spring
Branch stream.

Pleas=s express our thanks to the various work crews that
partic1pated in this prOJ=Lt.
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144 Greenuneacow Drive
Timonium, Maryland 21093

‘March 11, 1997

The Honcurable C.A. "Dutch" Ruppersberger
Baltimore County Executive

400 washington Avenue

Towson, Maryland 21204

Lear Dutch:

Just wanted to let you know how thrilled I am with the outcome
of Spring Branch so far and apologize for being so remiss in thanking

you.

I really appreciate you getting the "ball rolling" last_year
I think everyone who has been involved has done a great job!

I would like to commend George Perdikakis, Candy Szabad, Tom
Vidmar, and of course, Doug Riley, for all of the time and effort
they have put into this restoration project of Spring Branch. Thay
couldn't have been more helpful, cooperative and informative throuch
out these past few months. They are great people and I would think
that you would be proud to know they are on your Baltimore County
"team"!

I am really looking forward to the arrival of spring so I czan
the new trees and greenery on my new "waterfront property"!

I assume by now that you are off of the crutches and are moving
along rather rapidly. Once again, thanks for your input and am lookincg
forward to seeing you sometime in the near future.

Sincerely,
T~

A}

\Y\A\9v=~£\-\ﬂ—“

Mary Lee sas U

If you need any help whan campaigning begins, do not hesitate
to give me a call.

pe  Tava OurSler
BOb Rarvett



‘March 28, 1996

‘Baltimore County
Dept. of Environment Protection
and Resource Management

‘Attn: Candace Szabad

‘Dear M's Szabad,

My wife and I attended the community meeting on March 27, at Dulaney High School, regarding
the restoration of the Spring Branch tributary. I talked with other home owners after the meeting
about the issue, and, with only one exception, heard only favorable comments for the plan.
Additionally, everyone said the presentation was clearly made, easy to understand, and that the
question and answer period went rather well, also.

t

“Good Job.
~Now - let's get the bids in and move on this project
Yours truly,

Z\,,{,./;,;_, /L)me,é/id

BRUCE NUMBERS
217 COLDBROOK ROAD
TIMONIUM, MD. 21093

SRUCE NUMBERS, 1AIS. -

SUITE 208C {410) 764-4210 s
6776 AEISTERSTOWN ROAD

BALTIMORE, MD 21215 \

i
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144 Greenueacow Drive
Timonium, Maryland 21093

‘March 11, 1997

The Honorable C.A. "Dutch" Ruppersberger
Baltimore County ELxecutive

400 washington Avenue

Towson, Maryland 21204

‘Cear Dutch:

Just wanted to let you know how thrilled I am with the outcome
of Spring Branch so far and apologize for being so remiss in thanking
you.

7 I'really appreciate you gétting the "ball rolling" last year
I think everyone who has been involved has done a great job!

I would like to commend George Perdikakis, Candy Szabad, Tom
Vidmar, and of course, Doug Riley, for all of the time and effort
they have put into this restoration project of Spring Branch. They
couldn't have been more helpful, cooperative and informative through-
out these past few months. They are great people and I would think
that you would be proud to know they are on your Baltimore County
"team"!

I am really looking forward to the arrival of spring so I can
see the new trees and greenery on my new “"waterfront property".

I assume by now that you are off of the crutches and are moving
along rather rapidly. Once again, thanks for your input and am looking
forward to seeing you sometime in the near future.

Sincerely,
—

Mary Lee Sas(

'If you need any help when campaigning begins, do not hesitate
to give me a call.

be  Tava Ovv§ler
$Ob Rarvet™
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Planners + Landscape Architecis
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7January 27, 1997

Ms. Candace Szabad

Baltimore County Department of Environinental Protection
and Resource Management

401 Bosley Avenue, Suite 416

Towson, Maryland 21204

Dear Candace,

Thank you for your tour of the Spring Branch Stream Restoration Project this past Wednesday,
and for fielding our inquiries related to stream restoration. The Spring Branch project was ex-
emplary, and incorporated many of the bio-engineering techniques we had hoped to see. Having
the opportunity to view a recent installation was important to our understanding of the construc-
tion details and their specific applications.

As we mentioned, the local restoraton project we have undertaken has many streamside situa-
tions similar to Spring Branch, and we plan to incorporat bio-engineering techniques into the
plan. We are convinced of their environmental suitability, and excited about the prospects for
Rock Creek.

We would like to plan a visit to Spring Branch again once the installation has been through a
growing season, and so will contact you perhaps in late summer. We would also be interested in
the availability of the video being produced detailing the bio-engineering approach used for
Spring Branch.

‘We wish vou the best in your work on future projects, and thank you once again for meeting
with us.
Sincerely,

7Linda Winecoff

804295+ 73|
220 East High Street
Charlottesville, Virginia 22902



'CHESAPEAKE BAY

LOCAL GOVERNMENT ADVISORY COMMITTEE

416 GOLDSBOROUGH STREET
EASTON. MARYLAND 21601-3611
(410) 822-9630  (800) 446-5422
(410) 820-5039 (Fax)
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“October 13, 1997

“Mr. George Perdikakas

Director, DEPRM
401 Bosley Avenue, Suite 416
Towson, MD 21204

‘Dear Mr. Perdikakas,

7 On behalf of the Chesapcake Bay Local Government Advisory Committee (LGAC),
am pleased to inform you that Baltimore County is a 1997 recipient of a Local
Government Advisory Committee’s Award for Community Innovation.
Congratulations! Your project indeed makes a worthwhile contribution to the
protection and restoration of the Chesapeake Bay, its rivers. and streams.

This year, eight communities are receiving Awards:

Stormwater Management Program, Hanover County, VA

Oyster Gardening, Tidewater RC&D, VA

Targets of Opportunity, City of Alexandria, VA

“Ecowise Program”, Montgomery County, MD

Emergent Grass Re-Vegetation Program, Anne Arundel County, MD
Spring Branch Restoration Project, Baltimore County, MD

Spring Meadow Recreational Parcel, South Middleton Township, PA
Lititz Run Watershed Alliance, Lititz, PA

In recognition of your effort, I would like to invite a representative from your office to

attend the next LGAC meeting at which time the award will be presented. The
meeting will take place on November 20 in Annapolis. MD. Please contact LGAC
staff at (800) 446-5422 with the name(s) of your representative and for information on
the locatien of the meeting.

Congratulations and thank you for your involvement in the protection and restoration

of the Chesapeake Bay! I look forward to presenting Baltimore County with its award
on November 20.

With warm regards.

Oy ?@%o\w

Russell Pettyjohn. Chair
Local Government Advisory Committee
Mayor. Lititz Borough. PA

cc "Eldon Gemmill



SUMMARY SHEET

Project: 'Spring Branch Stream Restoration and Water Quality Retrofit

Agency: ‘Baltimore County Department of Environmental Protection and Resource
Management (DEPRM) - Director: George Perdikakas

Objectives: Create a stable flow regime; correct severe bank erosion and a stable, self
sustaining stream channel; improve habitat and aquatic resources; reduce flooding,
property damage and safety hazards; reduce pollutant loading to the reservoir and
the Chesapeake Bay ‘

Project Management: Candace Szabad-Project Manager; Chin Lien-Supervisor, Capital
' Improvements Section

Location: 7Timonium, Baltimore County, Maryland
Watershed: Loch Raven - Gunpowder Falls Watershed ; Tributary to Loch Raven Reservoir;
Drainage Area: 481 acres; Landuse is primarily small lot residential
"A. 10,541 linear feet of stream restoration
B. Retrofit-creation of three shallow marsh basins, encasement of an exposed
sanitary sewer line, removal of concrete channel bottom and realignment of storm

drain outfall.

‘Stream Restoration: $2.25 million
Water Quality Retrofits: $208,000

Funding:  Baltimore County Bonds, Maryland MDE Small Creeks & Estuaries Grant; MDE
Stormwater cost share

Time Lines: 7Concept Plan: Spring 1992; Design 1994-1996; Construction: Fall 1996-Spring
1997; Monitoring: Five years planned beginning Fall 1997

Status: “Construction -completed; monitoring - ongoing
Public Awareness & Education:

SOS meeting & field tour; one large community meeting; one-on-one property
owner visits; mailings; video; newspaper articles; homeowner survey

EGSPRING.001
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fream Restoration in Maryland
sing Natural Geometry Approaches

“Keith Bowers

3johabitats, Inc., | 5 West
“Aylesbury Road Timonium, MD
"(410-337-3659)

'Fax (410-583-5678)

: rbanization, flood control, land
N} clearing, and agricultural
practices have extensively
degraded and disturbed aquatic sys-
tems throughout the Northeast. In
particular, urban d¢velopment has a
profound impact on stream hydrology,
morphology, water quality, and
biodiversity. The state of Maryland,
recognizing the inseparable link
between ecologically stable tributary
streams and a healthy Chesapeake Bay,
is striving for a comprehensive strategy
to restore the tributaries of the Chesa-
peake Bay watershed.

AR Lt iba o bl v 1

Baltimore County has embarked on
one of the most ambitious stream
restoration programs in the Eastern
U.S. to date. One of the highlights of
their program is the restoration of
Spring Branch which is located in the
Piedmont Plateau physiographic
province and drains nearly 500 acres to
the Loch Raven Reservoir, a valuable
dninking supply for the Baltimore
Metropolitan Region. Over the last 50
years, the Spring Branch watershed has
undergone intensive development.
Today, the landscape is blanketed by
many clone-like single-family homes
on 1/4 to 1/2 acre lots serviced by
standard curb and gutter roads. Imper-
vious surfaces account for more than
50 percent of the watershed and due to
the age of the development. stormwater
management is absent, quite typical of
the Northeastern suburban landscape.

Stormwater runoff is conveyed
underground through storm drains,
discharging directly into Spring
Branch. On average, 25 percent of the
area contributing stormwater runoff
enters the stream via overland flow
(non-point sources) and 75 percent via
storm drain inputs (point sources). The
large percentage attributable to point
2
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~ sources suggests that the rate of storm

runoff entering the stream channel can
be generally described by short, rapid
peak hydrographs. These commonly
called “pulse inputs” tend to discharge
storm water into the stream channel
more rapidly and with a greater inten-
sity than streams dominated by forested
watersheds.

Anthropogenic influences in the
watershed and to the channel are
evident in the degraded physical
appearance of the stream system. The
channel has been enlarged through
episodes of downcutting, lateral ero-
sion, and aggradation. Both base and
storm flows typically occur so as to
maintain or reach an equilibrium that is
in synchrony with watershed inputs.

The predominant component affect-
ing char.nel morphology is the
desychro- nized, point source flow
regime associated with seasonal storm
events. Although not a direct influence
on the existing channel structure, the
broadened channel and eroding
streambanks which are remnant features
from earlier perturbations, inherently
affect the overall stability of the stream
system. Erosion from rushing storm
water has carved a gorge 30 feet across

“and up to 15 feet deep in Spring

Branch. One long-time resident
recently explained that twenty years
ago, a person could “hop” across this.
channel.

Recognizing the need to protect
water quality and aquatic biodiversity,
Baltimore County retained Biohabitat:
to assess approximately two miles of
Spring Branch and develop a manage-
ment plan to restore a stable stream
channel geometry, enhance water
quality, and re-establish aquatic
habitat.

In 1994, we began a two-year
process of assessing the physical and
biological conditions of Spring
Branch. Using an applied fluvial
geomorphological approach, Spring
Branch was classified according to
channel geometry relationships using
the Rosgen Stream Classification
system. This stream classification
system establishes predictable,
morphologic stream types based on
the following variables: bankfull width
to depth ratios, entrenchment, channel
gradient, sinuosity, and sediment grain
size. Stream classifications are
predictable since these variables are
interrelated; fluvial processes and
channel morphology (i.e., pattern,
profile, and dimension) evolve concur-
rently, resulting in a natural channel
geometry that can be classified or
recreated in restoration design. These
components are integral to creating a
stable stream channel in equilibrium
with the surrounding lands, and
facilitates the restoration of lotic
aquatic life. This means of rehabilita-
tion can be used on streams and rivers
for various purposes, such as the
stabilization of an eroding stream
bank or a total channel and floodplain
reconstruction.

From the classification informa-
tion, Biohabitats then characterized
stream channel cross sections, profile,
and plan geometry. Stream substrate
was characterized using the Wolman

7 (continued on page 3)



SER Northeast
Group Sponsoring
Wetlands Restoration
Conference

The SER's Northeast Group is
supporting the Association of
Massachusetts Wetland Scientists
and New England Chapter of the
Society for Wetland Scientists,
together with the Rhode Island
Association of Wetland Scientists,
in holding a Wetland Restoration
Conference focusing on forested
wetlands, scheduled fot March 15th.
The conference agenda promises to
be a very exciting day at the Holiday
Inn in Boxborough, MA (northeast-
em MA, directly off I-495 and in
close proximity to several ski areas)
with a very resonable registration fee
which includes coffee, danish and a
full lunch! The conference format
and content will consist of specific
topics, nuts and bolts discussions on
vegetation, soils, microtopography.
and hydrology in New England but
applicable to other regions, too. The
discussions will include information
on both success and failures,
providing insight on the dos and
don’ts of restoration. Register early,
as seating is limited! Please see the
attached registration form on page 5
for further information. Hope to see
you there!

Rebounding Rockfish

Fish surveys conducted by
Vlaryland’s Department of Natural
Resources (MDNR) of several major
“hesapeake Bay rivers during 1996
1ave revealed record numbers of
‘oung-of-the-year (YOY) striped
ass (Morone americana).signaling a
ontinued successful restoration of
1is prized gamefish. Chesapeake
tay has long been known as a
rincipal East Coast spawning and
ursery area of the striped bass or
rockfish™, although Bay rockfish
‘ocks plummeted during the late

{continued on page 6)

:Stream Restoration (continued)

Pebble Count: streambank erosion was

measured and rated: and dominant
stream discharges were both field
measured and collaborated with engi-
neering hydrologic and hydraulic
modeling performed by our sub-consult-
ant KCI Technologies. Inc.

After conducting the field and
assessment phases of the project, we
concluded that Spring Branch had
desychronized, point source flow
regimes; severe bank instability and
subsequent erosion; failing or threatened
infrastructures; lack of a vegetated
riparian buffer; and poor land use
practices in and adjacent to the stream.
Despite the urban nature of the water-
shed, we also predicted that the recovery
potential for this system would be high
if the stream was given some effective
assistance. We recommended that
restoration efforts focus on restoring a
stable channel morphology and correct-
ing bank erosion. A wide array of
solutions and techniques was presented
focusing on a comprehensive restoration
approach that targeted overall stream
health.

Because stream systems are so
intimately tied to physical, biological,
and chemical processes that occur
throughout a watershed, stream restora-
tion, defined as a return to an original
condition, is a complex and difficult
task. Most so-called “stream restora-
tion” projects are more properly consid-
ered attempts to rehabilitate selected
sections of riverine systems to a prede-
termined structure and function.

Past restoration efforts have often
focused on enhancing aquatic habitat
without significant regard to stream
hydrology on morphology. The majority
of these projects eventually fail and
many do not function as originally
intended. What is needed is a compre-
hensive, holistic approach to stream
rehabilitation that incorporates fluvial
geomorphologic principles, natural
stream dynamics, and applied ecology.
This holistic approach to stream restora-
tion has many benefits, including
replication of natural hydrologic and
ecological cycles, énhancement of
riparian and in-stream aquatic habitat,

improved aesthetics. long-term

sustainability. and significant cost
savings over most structural solutions.

Baltimore County agreed and ap-
proved work to begin preparation of final
design and construction plans for the
restoration of the entire two miles of
Spring Branch study reach. In general,
Biohabitats’ approach to stream restora-
tion combines the disciplines of fluvial *
ceomorphology, civil engineering, and
applied ecology. Our approach depends
on accurate identification of stream
classification type. an understanding of
hydrologic actions within the watershed
and their effects on a stream channel.
and clearly defined restoration goals.
Although we utilize accepted hydrologic
and hydraulic models and equations to
determine stream discharges, water
surface profiles and shear stress, our
experience shows that accurate field
observations of channel characteristics
are required to accurately calibrate and
corroborate modeling output.

Conventional practice suggests that
the critical discharge for re-establishing
a stream channel is the bankfull dis-
charge. This discharge at a 1 to 2-year
recurrence interval will occur more
frequently as the watershed becomes
more urbanized with increased impervi-
ous area. Therefore, Biohabitats cali-
brates and corroborates hydrologic
modeling outputs with field measure-
ments to ensure that reliable channel
conveyances are used to predict and
design a restored channel geometry.

Using ratios and measurements from
reference stable stream reaches, hydrau-
lic and hydrologic modeling. and design
parameters developed from years of
research by Dave Rosgen from Colo-
rado, we set out to meet our objectives.
Our design was constrained by many
factors. including a 50-foot wide ease-
ment, sanitary sewer lines running the
length of the project, large trees, over-
head electric, telephone and cuble
television wires, 16 storm drain outfalls.
existing concrete lined channels, and a
skeptical neighboring community.

7 (continued on page 4)
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Stream Restoration (continued)

The best approach moderating the
flow regime was to reduce velocity and
time of concentration of storm flows
delivered to the channel. The place to
achieve these objectives is essentially
throughout the watershed. however, due
to the built-out nature of the watershed,
this was infeasible without disrupting
existing land use, roadway, and storm
drain networks.

Although generally less effective,
flow regimes were slightly moderated
through retrofit activities in the stream
valley and stream channel, including :

+ Create A/B step pool morphologies
as the outfall channel

" Create plunge pools below
pipe outfalls

* Place rip-rap in outfall channels and
downstream of culverts

» Create catch basins to attenuate flow

The other approach for ameliorating
the storm flow pulse regime was to
provide floodplain access for bankfull
discharges. This approach involved
creating flood prone areas in sections
of the channel that are currently
entrenched by altering channel geo-
metry. Channel reconfiguration
typically involves modifying the cross-
sectional and meander geometry 1o
provide a more stable, efficient mor-
phology and maintain stream habitat.
In some cases, reconfiguration may
involve creating an entirely new
morphology, or correcting specific
variable(s) that may not be in balance
with the operation of the channel and
flow regime. Channel modifications
must reflect and be consistent with
valley features, watershed inputs,
adjacent land uses, and base and storm
flows. For Spring Branch. this gener-
ally involved changing overly widened
and entrenched sections of the channel
so that they would allow bankfull
discharge to enter a floodplain area.

In many cases, channel modification
design efforts consisted of “tweaking”
various aspects of the current geometry
in order to facilitate natural recovery

4

efforis already underway. In other

locales, a new channel and floodplain
were designed to efficiently transport
bed load and sediment load, and
withstand storm flows. Sinuostty,
bankfull width and depth. and en-
trenchment relationships of stable
step-pool and pool-riffle morphologies
were used as design references.

Once a stream cross section.
profile, and pattern were designed, our
attention turned to developing stream
stabilization measures that not only
supported natural stream geometry
objectives but also provided aquatic
habitat benefits. The use of innovative
soil bioengineering techniques for
stream rehabilitation support and
compliment a holistic restoration
approach such as Spring Branch.
Various soil bioengineering techniques
were applied to stabilize streambanks,
augment aquatic habitat, and enhance
biodiversity in Spring Branch includ-
ing vortex rock weirs, root wad
revetments, gravel riffles, step pools,
meander bend pools, live fascines, live
brush mattresses, live branch layering,
and live joint planting.

Several meetings were held with
the neighborhood community to
explain stream ecology. and restoration
concepts, construction logistics, and
maintenance activities. Additionally,
we asked for community input for
certain design parameters including
selection of riparian plantings. These
meetings turned out to be a great
success and generated overwhelming
community support. Similarly, both
federal and state regulatory agencies
gave full support to the efforts.

In the summer of 1996, work began
on the Spring Branch restoration.
Coastal Design and Construction from
Norfolk, Virginia was the successful
contractor. Biohabitats was retained to
provide construction review and
observation, inspection, trouble-
shooting. preparation of As-Built
construction drawings, and survey
permanent cross sections for long-term
monitoring. Site construction is
expected to be completed by the end of
January 1997.

It is interesting to note that the
project has undergone three
“bankfull” rain events since Septem-
ber, truly testing the design. Even
though these events slowed construc-
tion progress. the storms turned out
to be very beneficial from a design
standpoint. We were able to observe
how the new stream channel func-
tioned during high flow events and
were able to modify certain construc-
tion techniques to improve the
overall design.

Overall costs associated with the
restoration effort were high due to
limited construction access and tight
working conditions. A composite
cost including assessment, design,
permitting, construction procure-
ment, construction. and a one-year
plant material warranty amounted to
S200 per linear foot. Other projects
we have been working on range in
cost between S25 and S150 per linear
foot. depending on the extent of the
restoration and site constraints.

Baltimore Counry has six similar
projects in the design phase and
expects stream restoration 1o be a
major focus of its capital improve-
ments budget for some time to come.
Biohabitats is currently working on
at least 16 stream restoration projects
for local, state, and federal agencies
throughout the Northeast and Ohio
River Valley.

In conclusion, a holistic, ecologi-
cally sensitive approach to stream
restoration has many benefits.
including replication of the natural
hydrological and ecological cycles.
enhancement of riparian and in-
stream aquatic habitat, improved
aesthetics, and significant cost
savings over structural solutions.
Biohabitats’ objective is to create a
stream system that is hydrologically
stable. ecologically dynamic. and
biologically diverse.



'SPRING BRANCH VIDEO TEXT

Title: “Spring Branch: Restoring a Neighborhood Stream”

Introduction to Spring Branch
Connection to Loch Raven Reservoir
Problems and Causes

Priority for Stream Restoration

Goals

Stream Restoration Approach

Stream Restoration Design Plan
Construction

The Completed Project/Benefits Gained
The Citizen’s Role

TEXT

Spring Branch is an urban stream which has experienced severe bank erosion and

instability for many years.

7Spring Branch is located in the Timonium area of Baltimore County flowing

generally eastward 2.84 miles from Timonium to the Loch Raven Reservoir.

"The Loch Raven Reservoir is a source of drinking water for 1.5 million people in

“the Baltimore metropolitan region and part of the Chesapeake Bay watershed,

‘Stream erosion and urban stormwater runoff in Spring Branch have contributed

‘sediment and nutrient pollutants to Loch Raven.

‘Since Spring Branch drains to the Loch Raven Reservoir, it is a high priority for

“water quality improvements.



'The watershed of Spring Branch consists of many land use types including

residential homes, schools, stores and other businesses, industry, roads and parking

lots

‘Stormwater runoff over these land use types carry nutrients, toxic materials and

sediment into the stream.

The following stream problems are found in many urban/suburban stream settings: 7

‘Streambank and channel erosion. Sediment entering the stream increases

turbidity, decreases reservoir water storage capacity, and smothers animal life

‘Degraded water quality. Nutrients and toxins wash off lawns and home

landscapes and into local streams. Water flowing over paved walkways,

driveways and parking lots carries pollutants. Runoff carries loose soil,

fertilizer, pesticides and oily residues into storm drains and streams. Grass

clippings and other yard wastes wash into storm drains, drainage ditches, and

streams adding too many nutrients and toxins to the water. Toxins kill fish and

“other life. Nutrient over-enrichment promotes the over-growth of algae,

resulting in unpleasant odors in drinking water. As algae die and decay, water

is robbed of vital dissolved oxygen, causing a dieback of life in the water.

Stressed streamside ecosystem. There is no vegetated streamside protective

buffer zone and no tree cover. Grass is mowed up to the edge of the stream.



“These problems are caused by:
"o Actions on the land that contribute pollutants (nutrients, sediment, and toxins)
to the water. People do not know how everyday actions at home affect the water

in the neighborhood stream.

‘o Uncontrolled stormwater runoff from the large amount of paved surfaces in the

“watershed.

‘Baltimore County has designated the tributaries of Loch Raven, including Spring

‘Branch, as a priority for stream restoration.

This priority is an overall commitment to protect water quality in the streams

feeding the drinking water reservoir.

Baltimore County’s goals in the stream restoration of Spring Branch were to
stabilize the channel and reduce erosion, which will result in the improvement of

water quality, and habitat.

To reach these goals, Baltimore County selected an approach that attempted to
restore a natural stream channel by using native and natural materials such as tree

root wads, logs, boulders, and live branch cuttings.

Native trees, shrubs, and ground covers were selected to establish a protective
stream buffer on the land adjacent to the stream. The stream and buffer areas were

surveyed and a detailed engineering plan was developed.

Community meetings were held to inform and educate the citizens living in the

watershed.



Several property owners adjacent to the stream were contacted to cooperate in

allowing construction equipment across their property in order to reach the stream |

Once design plans were completed and permitted by the Federal, State and Local

agencies, the County advertised for construction bids.

After an approved construction firm was selected, the project was underway.

The construction crews began the project in September of 1996.

The first task was to build the access roads to allow equipment to reach the stream.

During construction, the water flowing in the stream was pumped around the work |

area.

The crews then built the new channel as the equipment worked its way upstream or

downstream.

The equipment operators and construction crews reconfigured the channel shape
and size and installed the required bank protection measures and slope control

features.

Pools and riffles were built in the new streambed. These features, in several

locations replaced concrete channels that had been constructed years ago.

The rebuilt stream consist of a combination of sinuous or curved channels and rock

step pools.



‘Once the proper shape, size and pattern was constructed, the bank protection

measures were installed.

‘To prevent streambark erosion and provide aquatic habitat benefits, the following

measures were used in Spring Branch

'Root Wads - Root wads are the root fan of a tree with approximately 10’ to 12’
of the trunk attached. The trunk is inserted into the bank so the fan is against

the streambank. Root wads protect the streambank from erosion while

7 providing habitat for fish and other riparian critters. Once the streambanks are

7 planted with riparian vegetation, the root wads blend in with the vegetation and

‘provide a very natural looking stable streambank. In several places root wads

" could not be used due to the proximity of utility lines. In these instances, rock

boulders were placed along the streambank to provide erosion protection.

Vortex Rock Weirs - This structure is installed to create grade control and

7 prevent the stream from downcutting. The weirs also increase the depth of the

stream which provided for an efficient transport of sediments. The structure is
designed to allow the energy from the stream flow to be concentrated in the
center of the stream. This keeps the stress off of the banks which will prevent

- erosion.

2 7Step Pools - Step pools are rock structures that were placed in the steeper
“sections of Spring Branch. These structures dissipate energy from stormwater

runoff as the water cascades over the rocks.

3 Bioengineering - Various soil bioengineering techniques were applied to
stabilize the streambanks. These include live fascinés, live brush mattresses,

“and live branch layering



' The live fascines consist of Willow and Dogwood stems and branches. They
were tied together in long bundles and placed along the toe of the streambank.

Live fascines provide excellent erosion control protection.

The live brush mattresses also consist of Willow and Dogwood stem and
“branches, but are placed in a crisscross pattern on the slope of the streambank to

provide erosion protection from stormwater runoff.

The live branch layering was used on the streambanks in several locations to

provide erosion control

The live plantings are an excellent stabilization technique along streambanks.
Slopes are stabilized quickly and the vegetation provides a cost effective

approach while providing a natural and pleasing appearance.

Riparian Buffer Plantings - The area adjacent to the stream was planted with
trees and shrubs and a mix of forbs and grasses. All of the vegetation utilized is

native to the region and this particular watershed

‘The vegetation selected is primarily drought tolerant and disease resistant.
Vegetation was planted on County property approximately 25 feet on both sides
of the stream. This vegetated buffer is critical to the success of the stream

restoration project.

Stream buffers prdvide significant water quality and wildlife benefits, as well as
enhance the natural features of the community. The root system of the
vegetation will assist in controlling streambank erosion, stormwater runoff and

will reduce the amount of sediments and nutrients entering the stream.



The benefits of the Spring Branch project are many.

'Reduce nutrient and sediment loads to the Loch Raven Reservoir.
" A stable stream channel
‘Restore eroded stream banks

Protect adjacent property

Increase riparian habitat

‘Improve aesthetics - A natural looking environment
‘Improve water quality in our drinking water supply.

‘Improve aquatic life

The actions of the citizens is very important to the future success of the project.

Keep trash and grass clippings and ward waste out of the stream

Don’t use pesticides and fertilize.within 75’ of the stream

‘Don’t mow the vegetated stream side buffer zone
‘Don’t over fertilize
'Plant more trees, shrubs and ground cover

‘Divert downspouts to vegetated areas so the water can infiltrate into the ground.
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Growing gap: Surging water at the junction of Spring Branch and a lribulary has caused serious erosion of
lawns at Springside Drive. A meeting tonight will discuss a plan lo re-creale a natural meandering.

Patchwork straightening

of Spring Branch leads
to destructive torrents

_' By SHERIDAN LYONS
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| stream are skeptical — but hope-
ful — that a trickle-turned-torrent
behind their homes can be tamed
by an ambitious plan to restore it
to a natural state.

In a $500,000 project jointly
funded by the state and county,

the natural meander of Spring _

Branch would be restored. Boul-
ders and tree stumps would re-

place concrete chutes and years of
patchwork repairs along a two-
mile section. -

Plans for the stream — which
begins north of Timonium Road
and flows south, then east beside
Cinder Road and into Loch Raven
Reservoir — will be explained at a
meeting at 7:30 tonight at Dulaney
High School held by the county
Department of Environmental
Protection and Resource Manage-
ment.

The four-month  project,
planned to start in June, would be-
gin near Killoran Road and end at
Pot Spring Road and Deer Fox
Lane, passing about 150 homes
along Spring Branch and an un-
named tributary. These two
streams meet south of Hollow-
brook Road, between Springside
and Greenmeadow drives — creat-
ing the most troublesome section.

At this junction, erosion from
rushing storm water has carved a
gorge about 10 feet deep and 15
feet across, and torn away chunks
of lawn — along with shrubs and
trees. Pleces of fence and oll
drums lie among chunks of con-
crete that bear witnhess to previ-
ous, unsuccessful repairs.

On Springside Drive, Chandler
and Betty Freund and Richard
and Mary Ann Brown recalled

' ‘Housin glaws ignored

1

in area, Balto. group says

By DENNIS O'BRIEN
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moving in about 30 years ago,
when their children could walk

down a gradual slope at the rear of
their properties and hop across

the creek.
“It was a trickle, less than 1 foot

wide and 6 inches deep, when we
moved here — 33 years ago this
April,” Mrs. Freund said.
Daniel Freeman, an engineer
who moved in about three years

ago, expressed concern about
safety because water undercuts
the stream bank behind his prop-

erty, leaving dangerous over-
hangs.

“Our bank’s probably the worst

ne,” Mr. Freeman said. “A few

years ago, we had a 6-to 8-foot
section drop all at once off the
yard.” |

Mr. Brown met John J. Smi-
alkowski Sr. of Greenmeadow
Drive as they commiserated over
the widening gap between their
two back yards, and tried to get
the county to act. Mr. Smialkows-
ki has been writing to his council-
man since 1991 and went door to
door with a petition about the
problem several years ago.

Although reluctant to get his
hopes up, Mr. Smialkowski said,
“It’s gotten worse. Whatever they
can do to prevent it, I'm for it. I
think it’s a good idea not to use
concrete, to keep the regular habi-
tat.”

Lawsuits allege builders deny access to disabled

‘tion of the finer points of the falr by county building officials, who

housing law to know that thisis a
problem,” said Mr. Levy as his
wheelchair rested in the street,
several steps below the Lions

Gate sales office.
AAe T nerer calrd Biviar el oarte ¢ m

Effort launched to tame stream
in Timonium, restore meandermg

SUN STAFP
Candace L. Szabad, a county
natural resources specialist, said

several concrete channels would
be removed in an attempt to get

the streambed’s depth and width
back to a natural proportion.
Storm water drains from as far
north as Padonia Road, she ex-
plained, “and when it rains and all
that water hits that concrete, it’s -
like a flume there where it hits thet
bend.”

She explained that the artificial
straightening of the stream in

years past increased the velocity

of the water, unlike “a natural me- 5
ander which slows the stream,”

she sald.
In addition to restoring that

meander, she said, a series of step

pools will be created for the water

flowing down the slope, and trees :
and shrubs will be planted to help |

stabilize the banks.

One who disagrees with the
plan is Robert Johnson, who has
lived for 25 years north of Hollow-
brook Road, where manicured
lawns slope gradually to one of the
straight concrete chutes. He said
he plans to attend the meeting
and denounce the plan as “a waste
of money.”

Ms. Szabad said six similar
projects are in the deslgn stage.
The most ambitious is White
Marsh Run, including the main,
north and south forks.

enforce housing codes.

“If the bullder’s architect and
the county inspector review the
plans and agree they're in compli-
ance, we're not in a position to dis-
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‘Move is victor

of Pulaski faci
measure is pel

By THOMAS W. WAl
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In avictory forE
incinerator owner
erman, a House of
mittee yesterday
that would have
more to ban new 1
cllities.

The vote by the
mental Matters Cc
kills the bill for tt
the legislature's !
with proponents p
a Senate bill that is

“I'm very disa)
Del. Peter A. Hai
more Democrat ar
of the bill. “This or
having another inc
timore City bringir
the entire East Coa

The House bill,
the three delegates
includes the Pulas
would have given t|
ty to ban the bulldi
tion of incinerators

The measure wc
fled a January dec

more County Cire
held that state law
mit the city to impo.

The measure re

votes In the Envirc
ters Committee, tw
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Nine delegates vot.
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The bill was str
by Mr. Hackerman
Pulaski incinerato
ing-Turner Cons
Lobbyist James J.
ban shortsighted.

Baltimore Der
Perry Sfikas, spor:
ate measure, clai

Hackerman wants
millilon East Balti

| cinerator,” large ex
trash from acros:
will disrupt neigh
will add to the city
pollution, he said.

But Mr. Doyle s
man “never really
where he finalized
do at the Pulaski s
to retrofit it with
technology and
waste-burning, er
operation.”

Mr. Doyle agdde
does would have t
all laws and regula!

Mr. Hackerman
laski incinerator f
1981. The plant cl
because the cost
to meet environm
would have been
lion. Though Mr.
city’s disposal net
under its contract
recovery and ene
company, Mr. D
that it has sufficie
pacity for the long!
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SPRING CLEANING

Spring Branch, a Loch Raven Reservoir tributary, runs through Timonium

B 300IHLSYS

. . SOURCE: BALTIMORE COUNTY Omvszgg‘migpggmzﬂn RES. -, ARCE PROTECTION

INFOGRAPHIC BY EILEEN STRAr
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- Spring is a tirrie of festoration but
" “the restoration of - Spring’ Branch

won't begin until fmid-June.
Meanwhile, Baltimore County’s

. Department of Environmental Pro-

tection and Resotirce Management is

. “asking for cooperation from adjacent
-~ property owners to get the job done
". more efticiently, quickly-and cheap-
. 'Time

Time and - ¢ircumstance ‘have
forced this Timonium tributary of

.- Loch Raven Reservoir to wander ’
" from its original course to the point

where it is eating away adjacent pri-
vate properties, according DEPRM.
““There are 10-foot vertical under-

* The Spring Branch project, which

- will cost at least $500,000 and take:

at least four months, will begin in
mid-June, assuming the county can.
get the permits required by the state
and federal government, Lien says.
The work, which involves a two-

cuts in some places,” says Chin
Lien, supervisor for the department’s’: -
- capital improvements section. .
+ The branch is a hodgepodge of
"temporary repairs and measures that.
have caused problems rather than
_ solved them: - o

7 County Ew:i:m
B to restore stream

..BY LONI INGRAHAM

" mile stretch of the branch from just
_below between Killoran Road to the
culvert crossing for Pot Spring Road,
should restore the branch to its orig-
inal channet. X

The result should be a stream that
can handle the flow of water as well .
as support a wildlife habitat, he says.

During a public' meeting
Wednesday, March 27 at 7:30 p.m.
in the Dulaney High School cafete-
ria, DEPRM officials will present
théir--plan for:.the restoration in
detail. - .

They are hoping that" residents
who live next to the stream will
attend because they warit residents
will to the contractor permission to
gain access to the stream bed” via
private property. -

They are also seeking easements

* 7 for grading, for the planting of trees

. '—~"**for_whatever needs to be
- done,””.says Lien. ’ v
.The job still can be done without
the permission of adjacent property-
owners, ‘‘but we prefer to have their
permission,”’ says Lien. ““Without
it, the work could be more difficult.
1 will take more time and escalate
‘the cost.”’ L
- For further information, call
"DEPRM on 887-2904. . -
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York Road Gazette

with politics, but I'm getting a
| taste of it,” said John. He
added that it was “highly un-

'ease your nslz for hrgh blood pressure heart drsease
5, drabetes obesttyvand other health problems

1llTRlTl0N CONSULTATION

EEN:PIERRE RD.
8615 g

<egrsteredDretman hcensedNumngmst
Evaluation Includes: -
+Com uterized Nutritional Analysis

oA Style Evaluation « Nutrfonal Rk rofile .~
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GRAND RE-OPENING

'SPECIAL!

VCR HEAD

y -Y. B ANNRE

“I haven t had much to do '

usual” and welcome when ‘he

'. Cl‘eek (contmued fromp 1) e CR ..

called the county last month to
complain about a fallen tree
and someone came to remove
it wrthm aweek. .-
Fundmg
Thompson also sard he was
" curious about where the
money went that was allocated
for correcting erosion, flood-
ing, and pest problems caused
by the creek in its present con-
dition.’ He said that 40:to 45
homes have been affected, and
that although there has been 2

lot of talk and sympathy com-
ing from the county, he is strll .

wartrng for action.
‘Both’ Smialkowski- and
'Ihompson are aware that the
difficulties existed long before
the current’budget crunch.
Problems with the creek con-
tinued to build through the
- low-keyed Donald P. Hutchin-
son administration and the ex-
travagant years of 1986-90
when former County’ Execu-
tive Dennis’F. Rasmussen
spent millions refurbishing the
county courthouse, including
sandblasting, tearing out grey

- marble walls and- replacing
‘them with red marble, digging -

-up the courthouse lawn three
times, curving straight cement

’ wallavays -and ordering the

-planting of exotic' and expen-
mrveblooms‘mm ks

- Although the county NOW

~has severe financial con-
“straints.due to the cutoff of
large amounts of state funding,
*Councilman Doug Riley (R4),
who was first elected to the
County Council two years ago,

somethm g about it [the creek].

project.”
Work Planned
Donald Outen Bureau

_Chief of Water Qualrty and

'Resource Management, said
- that work should begin on the
. Project no later than June of

said, “I'd really like to do

There is still money for this

November1992

11993, and that a very rough
advance notice cost estimate
would be $1/2 million. The
project will take two to three
years to complete. -~

“I hope the restoration of
.Spnng Branch Creek will be a
.prime .example of the new
‘methods of stream restoration.
‘As the county is at the leadrng
edge of new technology con-
cerning waterway improve-
‘ment programs, we are
proceeding in the most effec-
trve manner. .

“To be most effectrve, the

' work on the Essex creeks,

which lead into the
‘Chesapeake Bay and which
were started some time- ago,
.must be completed in se-
quence before we can start
work on Spring Branch Creek.
Approximately 37% cutbacks
in state funding both this year
-and last have contributed to
delays, and we want to make '
sure that when using the new,
environmentally ‘sensi-
tive,more natural, more
_ecological and more cost-ef-'
fective- methods, that every-
thing is done pr0perly,” said
Outen. © - - :v: B T

Both Kathleen Beadell,
President of the Yorkshlre
mmmtyzqﬁswné
Harold Thompson, VP, warn
neighbors not to put‘any grass
clippings, leaves, branches, or
anything into the stream, as
dumping will cause jamming,

flooding, and uitimately more
erosion.

“I believe Roger Hayden
and the county Dept. of En-
vironmental Protection and
Resource Management
(DEPRM), truly care about
-this issue and will do whatever
they can to help,” said Beadell.
“I hope Councilman Riley and
DEPRM officials will come to
our meeting on Nov. 17.” #
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Wetlands Engineering & River Restoration Conference 1998

'ABSTRACT

7Major Points of Interest

e Urban stream restoration using natural stream geometry approaches
® soil bioengineering to stabilize stream banks

® design issues in an urban environment

e construction management

e post construction monitoring

“Please consider this paper for the planned technical session on River Restoration; Rehabilitation
of Urban Rivers, Streams, and Waterways

'Spring Branch Stream Restoration - Using Natural Stream Geometry

Approaches (Maryland), J. Keith Bowers, Biohabitats, Inc., 15 W. Aylesbury Road,
Timonium, Maryland, 21093 (410)337-3659 e-mail: biohabitat.com

~ Urbanization, flood control, land clearing, and agriculture practices have extensively degraded and
disturbed aquatic systems throughout the Northeast. In particular, urban development profoundly
impacts the hydrology, morphology, water quality, and biodiversity of streams. Maryland,
recognizing the connection between healthy streams and a healthy Chesapeake Bay, developed a
comprehensive strategy to restore the tributaries of the Chesapeake Bay watershed.

Baltimore County has embarked on one of the most ambitious stream restoration programs to date.
The restoration of Spring Branch is a hallmark of their program. Located in the piedmont plateau
physiographic province, Spring Branch drains approximately 489 acres to the Loch Raven
reservoir, one of several drinking supply reservoirs for the Baltimore metropolitan region.

~ Recognizing the need to protect water quality and aquatic biodiversity, Baltimore County retained
Biohabitats to assess approximately two miles of Spring Branch and develop a plan to restore a
stable stream channel geometry, enhance water quality, and reestablish an aquatic habitat. In
1994, we began a two-year process of assessing the physical and biological conditions of Spring
Branch. Using an applied fluvial geomorphologic approach, we classified Spring Branch
according to channel geometry relationships (Rosgen Stream Classification system). After
conducting the field and assessment phases of the project, we concluded that Spring Branch had
desychronized, point source flow regimes; severe bank instability and subsequent erosion; failing
or threatened infrastructures; lack of a riparian buffer; and poor land use practices in and adjacent
to the stream. Despite the urban nature of the watershed, we believed that the recovery potential
for this system was high, if the stream was given some assistance. We recommended that
restoration efforts focus on restoring a stable channel morphology and correcting bank erosion.
We presented a wide array of solutions and techniques, however, a comprehensive restoration
approach that targeted the overall health of the stream system was selected as the preferred
restoration strategy. In general, our approach to stream restoration combines the disciplines of
fluvial geomorphology, civil engineering, and applied ecology. Using ratios and measurements



from reference stable stream reaches, hydraulic and hydrologic modeling, and design parameters
developed from years of research, principles, and theories reported by Ingles, 1942; Leopold and
Wolman, 1957; Langbein and Leopold, 1966; Leopold, Wolman, and Miller, 1964; and Rosgen,
1994 among others, we set out to meet our objectives. .

Once a stable stream cross section, profile, and pattern were designed, our attention turned toward
developing stream stabilization measures that not only supported natural stream geometry
objectives but also provided aquatic habitat benefits, The use of innovative soil bioengineering
techniques for stream rehabilitation support and compliment a holistic restoration approach such as
Spring Branch.

A holistic, ecologically sensitive approach 1o stream restoration has many benefits, including
replication of natural hydrological and ecological cycles, enhancement of riparian and in-stream
aquatic habitat, improved aesthetics, and significant cost savings over structural solutions. Our
objective is to create a stream system that is hydrologically stable, ecologically dynamic, and
biologically diverse. :

FABIO\MARKET\WCONFEREN\SPRING 1. ABS
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APPENDIX C

CHESAPEAKE BAY PROGRAM POLLUTANT LOAD
REDUCTION EFFICIENCIES
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Table 1. Nonpoint Source Best Management Practices that have been Peer-Reviewed and CBP-Approved for Phase 5.0 of the
Chesapeake Bay Program Watershed Model
Revised 1/12/06

Agricultural BMPs

How Credited

TN Reduction

TP Reduction

SED Reduction

Efficiency Efficiency Efficiency

Landuse Efficiency Efficiency Efficiency

Riparian Forest Buffers and Wetland Restoration - Agriculture®: conversion + applied to applied to applied to

efficiency 4 upland acres | 2 upland acres | 2 upland acres

Coastal Plain Lowlands Efficiency 25% 75% 75%
Coastal Plain Dissected Uplands Efficiency 40% 75% 75%
Coastal Plain Uplands Efficiency 83% 69% 69%
Piedmont Crystalline Efficiency 60% 60% 60%
Blue Ridge Efficiency 45% 50% 50%
Mesozoic Lowlands Efficiency 70% 70% 70%
Piedmont Carbonate Efficiency 45% 50% 50%
Valley and Ridge Carbonate Efficiency 45% 50% 50%
Valley and Ridge Siliciclastic Efficiency 55% 65% 65%
Appalachian Plateau Siliciclastic Efficiency 60% 60% 60%

Landuse Efficiency Efficiency Efficiency

Riparian Grass Buffers - Agriculture: conversion + applied to applied to applied to

efficiency 4 upland acres | 2 upland acres | 2 upland acres

Coastal Plain Lowlands Efficiency 17% 75% 75%
Coastal Plain Dissected Uplands Efficiency 27% 75% 75%
Coastal Plain Uplands Efficiency 57% 69% 69%
Piedmont Crystalline Efficiency 41% 60% 60%
Blue Ridge Efficiency 31% 50% 50%
Mesozoic Lowlands Efficiency 48% 70% 70%
Piedmont Carbonate Efficiency 31% 50% 50%
Valley and Ridge Carbonate Efficiency 31% 50% 50%
Valley and Ridge Siliciclastic Efficiency 37% 65% 65%
Appalachian Plateau Siliciclastic Efficiency 41% 60% 60%

! These peer-reviewed BMP efficiencies and/or landuse conversions will be refined with more recent data for use in Phase 5.0 of the Chesapeake Bay Program Watershed Model

based on results of the EPA CBPO FY2006 BMP Literature Synthesis project. Estimated Completion Date: TBD.
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Agricultural BMPs (continued)

How Credited

TN Reduction

TP Reduction

SED Reduction

Efficiency Efficiency Efficiency
Conservation Plans - Agriculture®
(Solely structural practices such as installation of grass waterways in Effici
areas with concentrated flow, terraces, diversions, drop structures, iclency
etc.):
Conservation Plans on Conventional-Till Efficiency 8% 15% 25%
Conservation Plans on Conservation-Till and Hay Efficiency 3% 5% 8%
Conservation Plans on Pasture Efficiency 5% 10% 14%
Cover Crops™: Efficiency
Cereal Cover Crops on Conventional-Till: Efficiency
Early-Planting - Up to 7 days prior to published first frost date Efficiency 45% 15% 20%
Late-Planting - Up to 7 after published first frost date Efficiency 30% 7% 10%
Cereal Cover Crops on Conservation-Till: Efficiency
Early-Planting - Up to 7 days prior to published first frost date Efficiency 45% 0% 0%
Late-Planting - Up to 7 after published first frost date Efficiency 30% 0% 0%
Commodity Cereal Cover Crops / Small Grain Enhancement on Effici
Conventional-Till: clency
Early-Planting - Up to 7 days prior to published first frost date Efficiency 25% 0% 0%
Late-Planting - Up to 7 after published first frost date Efficiency 17% 0% 0%
Commodity Cereal Cover Crops / Small Grain Enhancement on fici
Conservation-Till: Efficiency
Early-Planting - Up to 7 days prior to published first frost date Efficiency 25% 0% 0%
Late-Planting - Up to 7 after prior to published first frost date Efficiency 17% 0% 0%
Off-stream Watering with Stream Fencing (Pasture) Efficiency 60% 60% 75%
Off-stream Watering without Fencing (Pasture) Efficiency 30% 30% 38%
Off-stream Watering with Stream Fencing and Rotational Grazing Efficiency 20% 20% 40%

(Pasture)

! These peer-reviewed BMP efficiencies and/or landuse conversions will be refined with more recent data for use in Phase 5.0 of the Chesapeake Bay Program Watershed Model
based on results of the EPA CBPO FY2006 BMP Literature Synthesis project. Estimated Completion Date: TBD.
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Agricultural BMPs (continued)

How Credited

TN Reduction

TP Reduction

SED Reduction

Efficiency Efficiency Efficiency
Animal Waste Management Systems - Applied to model manure Reduction in
acre where 1 manure acre = runoff from 145 animal units: manure acres
Livestock Systems Reduction in 100% 100% N/A
manure acres
Poultry Systems Reduction in 100% 100% N/A
manure acres
Barnyard Runoff Control / Loafing Lot Management Reduction in 100% 100% N/A
manure acres
Conservation-Tillage® Landuse N/A N/A N/A
conversion
Land Retirement - Agriculture Landuge N/A N/A N/A
conversion
Tree Planting - Agriculture Landuge N/A N/A N/A
conversion
Carbon Sequestration / Alternative Crops Landuge N/A N/A N/A
conversion
Built into 135% of 135% of
Nutrient Management Plan Implementation - Agriculture . . modeled crop | modeled crop N/A
simulation
uptake uptake
Built into 115% of 115% of
Enhanced Nutrient Management Plan Implementation — Agriculture® - . modeled crop | modeled crop N/A
simulation
uptake uptake
Reduction in Reduction in
Alternative Uses of Manure / Manure Transport Built |nto. nutrler)t Mass nutrler]t mass N/A
preprocessing applied to applied to
cropland cropland
Reduction in
Poultry Phytase Built into N/A nutrient mass N/A
preprocessing applied to
cropland

! These peer-reviewed BMP efficiencies and/or landuse conversions will be refined with more recent data for use in Phase 5.0 of the Chesapeake Bay Program Watershed Model

based on results of the EPA CBPO FY2006 BMP Literature Synthesis project. Estimated Completion Date: TBD.
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Agricultural BMPs (continued)

How Credited

TN Reduction

TP Reduction

SED Reduction

Efficiency Efficiency Efficiency
Reduction in Reduction in
Built into nutrient mass | nutrient mass
: . . N/A
preprocessing applied to applied to
Dairy Precision Feeding / and Forage Management® cropland cropland
Reduction in
_ Built into N/A nutrient mass N/A
Swine Phytase preprocessing applied to
cropland
Continuous No-Till:
Below Fall Line Efficiency 10% 20% 70%
Above Fall Line Efficiency 15% 40% 70%
- 0
Water Control Structures Efficiency 33% N/A N/A
Urban and Mixed Open BMPs
Stormwater Management:: Efficiency
Wet Ponds and Wetlands® Efficiency 30% 50% 80%
Dry Detention Ponds and Hydrodynamic Structures® Efficiency 5% 10% 10%
Dry Extended Detention Ponds® Efficiency 30% 20% 60%
Infiltration Practices Efficiency 50% 70% 90%
Filtering Practices Efficiency 40% 60% 85%
Erosion and Sediment Control* Efficiency 33% 50% 50%

Urban and Mixed Open BMPs (continued)

How Credited

TN Reduction

TP Reduction

SED Reduction

! These peer-reviewed BMP efficiencies and/or landuse conversions will be refined with more recent data for use in Phase 5.0 of the Chesapeake Bay Program Watershed Model

based on results of the EPA CBPO FY2006 BMP Literature Synthesis project. Estimated Completion Date: TBD.
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Efficiency Efficiency Efficiency
Nutrient Management (Urban) Efficiency 17% 22% N/A
Nutrient Management (Mixed Open) Efficiency 17% 22% N/A
Landuse
Abandoned Mine Reclamation change Varies by Varies by Varies by
converted to | model segment| model segment model segment
efficiency
Landuse
Riparian Forest Buffers — Urban and Mixed Open conversion + 25% 50% 50%
efficiency
Wetland Restoration — Urban and Mixed Open Landu;e N/A N/A N/A
conversion
Load reduction
Stream Restoration — Urban and Mixed Open' converted to 0.02 Ibs/ft 0.0035 Ibs/ft 2.55 Ibs/ft
efficiency
Imperwoug Surface and Urban Growth Reduction / Forest Landuse N/A N/A N/A
Conservation conversion
Tree Planting — Urban and Mixed Open Landu;e N/A N/A N/A
conversion
Resource and Septic BMPs
Forest Harvesting Practices’ Efficiency 50% 50% 50%
Septic Denitrification Efficiency 50% N/A N/A
Septic Pumping Efficiency 5% N/A N/A
Septic Connections / Hook-ups Removal of N/A N/A N/A
systems

! These peer-reviewed BMP efficiencies and/or landuse conversions will be refined with more recent data for use in Phase 5.0 of the Chesapeake Bay Program Watershed Model
based on results of the EPA CBPO FY2006 BMP Literature Synthesis project. Estimated Completion Date: TBD.
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Table 2: Nonpoint Source Best Management Practices Requiring Additional Peer-Review

for Phase 5.0 of the Chesapeake Bay Watershed Model

Revised 1/12/06

(Note: Credit and Efficiencies are listed in parenthesis
since they have not received formal peer review)

Agricultural BMPs
Requiring Peer
Review

How Credited

TN
Reduction
Efficiency

TP
Reduction
Efficiency

SED
Reduction
Efficiency

CBP Lead
Status
Estimated Completion Date

Precision Agriculture

(Built into
simulation)

N/A

N/A

N/A

Tributary Strategy Workgroup
EPA CBPO FY2006 BMP Literature Synthesis project will
determine efficiency for Phase 5.0
Completion Date: TBD

Delaware Maryland Agribusiness Association plans to
work with CBPO to provide tracking data for this BMP.

Manure Additives

TBD

TBD

TBD

TBD

Agriculture Nutrient Reduction Workgroup
TBD
TBD

Ammonia Emission
Reductions

(Built into

preprocessing)

(Reduction
in ammonia
deposition)

N/A

N/A

Tributary Strategy Workgroup
EPA CBPO FY2006 BMP Literature Synthesis project will
determine efficiency
Completion Date: TBD

Precision Grazing

Efficiency

(25%)

(25%)

(25%)

Agriculture Nutrient Reduction Workgroup
Tributary Strategy Workgroup EPA CBPO FY2006 BMP
Literature Synthesis project will determine efficiency
Completion Date: TBD

Mortality Composters

Efficiency

(14%)

(14%)

N/A

Tributary Strategy Workgroup
EPA CBPO 2006/2007 project will determine efficiency
June 2008

Horse Pasture
Management

Efficiency

(20%)

(20%)

(40%)

Tributary Strategy Workgroup
EPA CBPO FY2006 BMP Literature Synthesis project will
determine efficiency
Completion Date: TBD
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Agricultural BMPs TN TP SED CBP Lead
Requiring Peer How Credited | Reduction |Reduction | Reduction Status
Review (continued) Efficiency | Efficiency | Efficiency Estimated Completion Date
Non-Urban Stream Load reduction
. converted to
Restoration .
efficiency
Non-Urban Stream Load reduction Tributary Strategy Workgroup
Restoration on (0.026 (0.0046 EPA CBPO FY2006 BMP Literature Synthesis project will
. . converted to (3.32 Ibs/ft) . -
Conventional-Till officienc Ibs/ft) Ibs/ft) determine efficiency
and Pasture y Completion Date: TBD
Non-Urban Stream Load reduction Tributary Strategy Workgroup
Restoration on (0.0035 EPA CBPO FY2006 BMP Literature Synthesis project will
. . converted to |(0.02 Ibs/ft) (2.55 Ibs/ft) . .
Conservation-Till, officienc Ibs/ft) determine efficiency
Hay y Completion Date: TBD
Urban and Mixed
Open BMPs
Requiring Peer
Review
. Tributary Strategy Workgroup
Non-Urban Stream Load reduction : . . :
Restoration on Mixed | converted to |(0.02 Ibs/ft) (?50235 (2.55 lbs/ft) EPA CBPO FYZOOS BMP'therfa;.tu.re Synthesis project will
Open efficiency s/ft) etermine efficiency
Completion Date: TBD
. . Tributary Strategy Workgroup
Dirt & Gravel Road Load reduction : . . :
Erosion & Sediment converted to |(0.02 Ibs/ft) (?50235 (2.55 lbs/ft) EPA CBPO FYZOOS BMP'therfa;.tu.re Synthesis project will
Control on Mixed Open| efficiency s/f) etermine efficiency
Completion Date: TBD
Urban Stormwater Workgroup (USWG)
USWG will meet with Departments of Transportation to
Roadway Systems TBD TBD TBD TBD identify roadway BMPs and efficiencies
TBD
Urban Stormwater Workgroup
Urban Street . . ; . -
Sweeping and Catch Efficiency (10%) (10%) (10%) EPA CBPO street sweeping project will provide efficiency

Basin Inserts

recommendations for the Urban Stormwater Workgroup
review in Fall 2007
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Urban and Mixed

Open BMPs _ ™ ™ SED_ CBP Lead
Requiring Peer How Credited Reqluptmn Redqctlon Re(_jqctlon _ Status _
Revi . Efficiency | Efficiency | Efficiency Estimated Completion Date
eview (continued)
Riparian Grass Buffers
— Urban and Mixed TBD TBD TBD TBD TBD
Open
Resource BMPs
Requiring Peer
Review
L oad reduction Tributary Strategy Workgroup
Non-Urban Stream (0.0035 EPA CBPO FY2006 BMP Literature Synthesis project will
Restoration on Forest conygrted to |(0.02 bs/it) Ibs/ft) (2.55 lbs/ft) determine efficiency
efficiency )
Completion Date: TBD
. . Tributary Strategy Workgroup
Dirt & Gravel Road Load reduction . : . .
Erosion & Sediment | converted to |(0.02 Ibs/ft) (?50?35 (2.55 Ips/ft) | EPA CBPO FY2006 BMP Literature Synthesis project il
Control on Forest efficiency s/ft) determ_me efficiency
Completion Date: TBD
Voluntary Air Emission (Reduction
Controls within Built into in nitrogen N/A N/A Nutrient Subcommittee
Jurisdictions (Utility, preprocessing | species TBD
Industrial, and Mobile) deposition) TBD

Table 3: Nonpoint Source Best Management Practices that have been Peer Reviewed and CBP Approved for the Chesapeake
Bay Water Quality Model

Revised 1/12/06

Shoreline BMPs How Credited N R_e(_jucnon TP R_eqluctlon SED Rgductlon
Efficiency Efficiency Efficiency

Structural Tidal Shoreline Erosion Control Watlte/lro(gglallty N/A N/A N/A

Non-Structural Tidal Shoreline Erosion Control Watlte/lro(gglallty N/A N/A N/A
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Table 4. Nonpoint Source Best Management Practices Requiring Additional Peer Review
for the Chesapeake Bay Water Quality Model

Revised 1/12/06

TN TP SED CBP Lead
Resource BMPs How Credited | Reduction |Reduction | Reduction Status
Efficiency | Efficiency | Efficiency Estimated Completion Date
. Sediment Workgroup
El‘gizti";‘]' Floodplain TBD TBD TBD TBD TBD
9 TBD
. : Living Resources Subcommittee
SAV Plan.tlng and Water Quality TBD TBD TBD TBD
Preservation Model
TBD
Oyster Reef . TBD
Restoration and Watl\eﬂroggla"ty TBD TBD TBD TBD
Shellfish Aquaculture TBD
Structural Shoreline Sediment Workgroup
Erosion Controls: TBD
TBD
Shoreline . Sediment Workgroup
hardening Water Quality | 5 TBD TBD TBD
Model
TBD
Resource BMPs TN TP SED CBP Lead
(continued) How Credited | Reduction |Reduction | Reduction Status
Efficiency | Efficiency | Efficiency Estimated Completion Date
Off-shore , Sediment Workgroup
breakwater Water Quality | 5 TBD TBD TBD
Model
TBD
. Sediment Workgroup
Headland control Wat&ro(dgglallty TBD TBD TBD TBD
TBD
. Sediment Workgroup
Breakwater Water Quality TBD TBD TBD TBD
systems Model TBD
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