APPENDIX A

Area G Action Strategies

This appendix presents the actions related to the goals and objectives presented in
Chapter 2 of the Area G SWAP. The Goals and Objectives are summarized in Table A-1.
A complete list of actions proposed for the watershed including timelines, performance
measures, unit cost estimates, and responsible parties is included in Table A-2. In many
cases, actions relate to multiple goals and objectives. Some of the key columns included
in Table A-2 are briefly described below.

Goals and Objectives

Table A-1 indicates the goals and objectives targeted for each action. Each is
further explained in Chapter 2 of the Area G SWAP.

Table A-1: Area G Goals and Objectives

Goal

| Objectives

CLEAN WATER

1. Improve and Maintain Stream
Conditions that create swimmable
waters in the Upper Jones Falls

1.

Meet TMDL goal to reduce bacteria by 92.4% for streams in the SWAP
planning area

2. Reduce sediment input to the

Meet TMDL goal to reduce sediment by 21.9% for the Jones Falls

Upper Jones Falls to support 2. Improve and maintain IBI scores of fair or better
healthy living resources in the
stream (i.e., biological
communities)
3. Reduce nitrogen and 1. Meet the Chesapeake Bay TMDL goal to reduce urban loads of nitrogen
phosphorus inputs to the Jones by 32.2% by 2025
Falls watershed to meet the 2. Meet the Chesapeake Bay TMDL goal to reduce urban loads of
Baltlmpre County allocated load phosphorus by 47% by 2025
reduction for the Chesapeake Bay 5 S ¢ ambient wat it ling efforts throuahout the J Eal
total maximum daily load . Support ambien .wa er quality sampling effo .s . roughout the Jones Falls
watershed. Identify and target areas to retrofit with stormwater
management practices and stream protection.
STREAM PROTECTION
4. Reduce and control stormwater | 1. Identify and target areas to retrofit with stormwater management practices
runoff to support Use Class Il and stream restoration
Designation (non-tidal, coldwater) | 2 Limit impervious cover in new development through continued
implementation of Environmental Site Design
3. Work with Bureau of Highways to review road de-icing practices to

minimize use of road salt impact on local waterways
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Goal

Objectives

5. Protect high quality streams to
support cold water fisheries

1.

Identify high quality trout streams and document trout populations in the
waters

2. Maintain and enhance current trout populations in the watershed
3. Identify high quality streams
4. Restore or sustain water temperatures in trout streams at 68° F
FOREST AND HABITAT
6. Support conservation of 1. Identify and protect areas in groundwater ‘recharge’ areas for forest
contiguous forested areas conservation
2. Support collaboration with watershed organizations and homeowners for
projects to plant native species
3. Work with local, state and other organizations to manage forests to limit
damage from invasive species, insects and deer
4. Improve and sustain native species and age diversity in forests
7. Protect and restore 100-ft 1. Target restoration efforts in headwater areas
riparian buffers 2. Continue to apply Baltimore County’s forest buffer regulation to enhance

and protect streams

AGRICULTURAL PRACTICES

8. Promote implementation of
conservation practices on
agricultural lands

Work with Conservation Districts and University of Maryland Extension to
inform agricultural land owners of conservation practices/best
management practices to include, but not limited to, improving existing
forest buffers on agricultural land

STEWARDSHIP AND EDUCATION

9. Engage the public in actions to
support a healthy watershed

1. Develop partnerships with a variety of stakeholders at diverse geographic
locations to adopt practices that reduce pollutant loads to streams and improve
stream biology

2. Promote community education and increase involvement in stream clean-up
activities

Actions

Actions developed to achieve watershed goals and objectives are grouped in Table A-
2 according to the type of activity. Actions are grouped according to the following
categories and subcategories:

e Restoration and Preservation

o Clean Water

o Stream Protection




o Forest and Habitat
o Agricultural Practices
o Stewardship

e Monitoring

e Funding

e Reporting

Basis for Performance Measure

This column describes the basis for performance measures developed for each
action. Performance measures were developed using the information in this column in
conjunction with the action timeline.

Timeline

This column denotes the timeline over which an action will be performed as part
of the Chesapeake Bay Program TMDL. By the 2025, 100% of pollution reduction
measures are required to be in place to meet the requirements of the TMDL. Table A-2
lists the recommended actions to achieve the 2025 milestone. Stream restoration and
stormwater retrofits will not be implemented within the first couple of years due to the
involved planning that needs to occur for these types of projects. Actions to be completed
first include assessment-type of activity and development of outreach materials. The
implementation committee will set goals in the context of Baltimore County’s Watershed
Implementation Plan in the future.

Performance Measure
This column describes how the success/completion of a given action will be

measured. In many cases, it is the numeric performance measure divided by the proposed
timeline.

Unit Cost

Unit costs are used to develop overall cost estimates for proposed watershed
action strategies (see Appendix C).



Responsible Party

Those responsible for ensuring the success/completion of a given action are
denoted by a numeric code in this column. Responsible parties are indicated by numerals
as follows:

Baltimore County (EPS)

Baltimore County Soil Conservation District
Blue Water Baltimore (BWB)

Area G SWAP Implementation Committee

=
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Table A-2: Area G Action Strategies

Goal | Objective | Type' | Action Basis for Performance Measure Timeline Performance Unit Cost Responsible
2025 Measure Party
RESTORATION AND PRESERVATION
Clean Water

2 1 P Conduct stormwater retrofit assessments at Assessment of stormwater retrofit 1 year Assessments Existing Staff 1
3 1,2 institutional sites and neighborhoods and work with opportunities. completed
4 1 property owners to identify options for
9 1 implementation of the recommended actions.
2 1 I Design and implement stormwater retrofits at all Field assessments identified 22 retrofits at 8 years 1-2 retrofits per year $3,200/acre 1
3 1,2 feasible sites. commercial, institutional, and neighborhood
4 1 sites to treat a maximum impervious area of

16.7 acres x 100% participation rate = 16.7

acres.
2 P Baltimore County shall continue to implement On-going. On-going # of ESD practices Existing staff 1
3 1,2 stormwater management regulations that use ESD. installed
4

Stream Protection
2 1,2 P Investigate stream restoration potential at priority Assessment of stream restoration 2 years Assessment Existing staff 1
3 1,2 sites. opportunities. completed
4 1
5 14
2 1,2 I Complete stream restoration projects at feasible sites Stabilize and restore 1.3 miles (7,000 linear 7 years Approx. 0.2 miles $400/linear foot | 1
3 1,2 based on recommendations from the SCA. feet) of unstable streams to provide water (1,000 linear feet) per
4 1 quality improvement x 100% participation.’ year
5 1,4
4 3 P Consult with Bureau of Highways on best practices Provide update on best practices or post On-going Review every S years | Existing staff 1
for road deicing. information on website.
Forest and Habitat

2 1,2 I Reforest existing impacted stream buffers with native | Reforest 588 acres of riparian open pervious 9 years Reforest 16 acres per | $15,000/acre 1,3
3 1,2 plants to include woody vegetation.? land x 25% participation = 147 acres. year
5 4
6 2.4
7 1
9 1
2 1,2 P Baltimore County shall continue to require riparian On-going, keep track of existing riparian On-going Inspection every 2-5 Existing staff 1
3 1,2 buffers and forest conservation for all new and buffer and forest preserved. years
4 2 redevelopment. The County shall also continue to
5 34 inspect and enforce existing forested buffers on
7 2 residential easements.
2 1 I Coordinate with Blue Water Baltimore to Plant trees Plant 68 acres with 200 trees/acre x 25% 9 years Plant 2 acres per year | $175/tree, 1,3
3 1,2 at institutional sites. participation = 17 acres.
6 24
9 1
5 4 I Maintain trees planted at stream buffer sites® Tree maintenance (watering, mowing, On-going Maintain 147 acres $1,300/acre for 1
6 34 weeding, etc.) is required for the first 5 years per year S years
7 2 to ensure successful growth; projected number

of acres to be reforested: 588 acres x 25%

participation = 147acres
6 34 I Maintain trees planted at institutional sites Tree maintenance watering, mowing, weeding, Maintain 68 acres per | $1,300/acre for 1

etc.) is required for the first 5 years to ensure On-going year S years

successful growth; project number of trees
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Goal | Objective | Type Action Basis for Performance Measure Timeline Performance Unit Cost Responsible
2025 Measure Party
planted: 68 x 25% participation rate = 17 acres.
6 34 P Support expansion of existing deer population More effective deer herd management. On-going Reduced impact of Existing staff 1
management programs for protection of natural deer on natural
resources. resources
4 2 P Continue support of downzoning for protection of Comment on zoning issues in support of On-going Downzoning Existing staff 1
natural resources. natural resources. supported
Agricultural Practices
8 1,2 P Convene an Agricultural - TMDL workgroup Promote coordination between the County and | Within one | Establish a Existing Staff 1,2
9 1 the agricultural community to reach TMDL year, then workgroup and meet
goals. On- going
Stewardship
3 1,23 P Utilize expert panel on urban nutrient management to | Conduct lawn maintenance education events 3 years 1 event every 3 years | $500/event 1
9 1 assess the extent of high risk lawns within the SWAP | targeting land owners identified with high risk
G planning area and develop education and outreach lawns.
for those land owners.
6 2,4 P Encourage citizens to adopt landscape practices to Conduct Bayscaping awareness events 3 years 1 event every 3 years | $500/event 1,3
9 1 increase native vegetation and habitat, and decrease targeting 4 neighborhoods identified as
turf grass to include Bayscapes. potential candidates.
5 1,4 P Coordinate with Blue Water Baltimore to increase Maintain existing buffers and remove invasive On-going 1 event every 3 years | $5,000/event 1,3
6 2,34 homeowner awareness of proper buffer management vegetation
7 2 in regulated areas (easements), remove invasive
9 1 vegetation and plant native plants
6 34 P Increase homeowner awareness of deer management Provide brochures to homeowners and On-going 1 announcement per Existing staff 1
9 1 programs and deer resistant landscaping. publicize the County’s website on deer herd year
management.
3 1,2 I Disconnect downspouts at institutional site. Work with property owners to disconnect 1 year Downspouts $15/downspout 1,3
4 1 approximately 4 downspouts to adjacent lawn disconnected disconnection
9 1 area.
3 1,2 P Promote awareness of the benefits of proper disposal Publicize several actions in E-News Stream On-going 1 announcement per Existing staff 1
9 1 of yard waste. and MD extension service's "Branching Out" year
and other media
1 1 P Inform citizens on the importance of septic system Conduct septic system maintenance awareness | 3 years 1 event every 3 years | $500/event 1
3 1,2,3 maintenance. events
9 1
1 1 I Coordinate with Blue Water Baltimore to engage Work with community groups or institutions to | 7 years 5 neighborhoods per $400/neighborh | 1,3
2 1 citizens in a storm drain marking program and install storm drain markers in the 35 year ood
3 1,2 conduct marking activities in the 35 recommended neighborhoods identified.
9 1 neighborhoods.
4 1 P Coordinate with Blue Water Baltimore and identify Conduct rain garden/rain barrel events 3 years 1 event every 3 years | $500/event 1,3
9 1 opportunities to partner with other local organizations
with existing programs to engage property owners in
downspout disconnection onto adjacent pervious
surfaces or into retrofitted rain barrels or rain
gardens.
9 1 P Develop awareness materials for commercial Awareness materials developed 1 years to Materials available $500 for 1
businesses on proper waste management and develop for distribution materials
disposal. materials, (handout and online)
then on-
going
9 1,2 P Promote awareness of the stream watch Adopt-a- Adopt a section of stream within Area G and On-going Host 2 events per $500/event 1
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Goal | Objective | Type'! | Action Basis for Performance Measure Timeline Performance Unit Cost Responsible
2025 Measure Party
Stream program and MD DNR Stream Waders solicit volunteers to sample sites through the year
program, with specific focus on filling in the gaps for | Stream Waders program
biological monitoring.
MONITORING
1 1,2 P Monitor 6 new bacteria sites to develop subwatershed | Monitor subwatersheds on a fixed site, fixed 2 years, Identify priority Existing staff 1
prioritization for bacteria source tracking. interval basis over the seasonal monitoring then on- subwatersheds
period for 2 successive years starting in 2015. going
2 1 P Conduct inspection of BMPs and provide on-going Assure that each facility is inspected every 3 On-going Inspections Existing staff 1
3 1,2 maintenance for all public facilities. years. completed
2 2 P Continue County biological monitoring program. Biological monitoring stations in Area G are Odd Stations monitored, Existing staff 1
5 1,2,3 monitored in odd numbered years and numbered summary in annual
summarized in the County’s annual report. years report
2 2 P Continue to monitor the fish populations in Annual monitoring. On-going Annual Monitoring Existing staff 1, DNR
5 1,2,3 coordination with DNR.
FUNDING
3 1,2 P Continue to make agricultural community aware of Publicize cost share opportunities. On-going Agricultural land Existing staff 1,2
cost share opportunities owner applications
for funding.
9 1 P Promote awareness of reforestation funding Publicize funding sources for reforestation on On-going Landowners apply Existing staff 1
opportunities for land owners. private property in E-News Stream and MD for funding
extension service's "Branching Out" and other
media.
REPORTING
All All P Area G SWAP Implementation Committee will meet Meet on a semi-annual basis. On-going 2 meetings per year Existing staff 4
to discuss implementation progress and assess any
changes needed to meet the goals.
All All P Report restoration progress. NPDES annual report. On-going NPDES annual report | Existing staff 1
All All P Develop a SWAP progress report template. Template created. 2 years SWAP Progress Existing staff 1
Report
All All P Update SWAP progress report. Update annually. On-going SWAP Progress Existing staff 1
Report

'Project type denotes programmatic (P) or implementation (1) projects. The programmatic elements are tracked on a calendar year (January 1st through December 31st). The implementation projects
are tracked on a fiscal year (July 1st through June 30t).
2Windshield surveys of the 1997 Stream Assessments identified additional potential opportunities for stream restoration that should be investigated and are not included in the 1.3 miles of unstable
stream miles listed here.
3Stream buffer acreage to reforest includes upland pervious area riparian tree planting.




APPENDIX B

U.S. Environmental Protection Agency
A Through I Criteria for Watershed Planning

The Clean Water Act (CWA) was amended in 1987 to establish Section 319 Nonpoint
Source Management Program, after recognizing the need for federal assistance with focusing
state and local nonpoint source efforts. Under this section, states, tribes, and territories can
receive grant money for the development and implementation of programs aimed at reducing
nonpoint source (NPS) pollution. NPS pollution comes from many different sources and is a
result of human activities on the land. It is caused by pollutants from human activities and
atmospheric deposition that are deposited on the ground and eventually carried to receiving
waters by stormwater runoff. Common NPS pollutants and sources include:

e Excess fertilizers, herbicides, and insecticides from agricultural lands and residential
areas

e Oil, grease, and toxic chemicals from urban runoff and energy production

e Sediment from improperly managed construction sites, crop and forest lands, and
eroding stream banks

e Salt from irrigation practices and acid drainage from abandoned mines

Bacteria and nutrients from livestock, pet wastes, and failing septic systems

CWA Section 319 grant funds can be requested to support various activities such as
technical assistance, financial assistance, education, training, technology transfer, restoration
projects, and monitoring to assess the success of specific nonpoint source implementation
projects. Watershed-based plans to restore impaired water bodies and address nonpoint source
pollution using incremental Section 319 funds must meet USEPA’s A through I criteria for
watershed planning:

This appendix will provide information on how the development of the Area G Small
Watershed Action Plan addresses the USEPA A through I criteria for watershed planning. It will
serve as a guide to the location within the document, including appendices, where each criterion
is addressed. Table B-1 provides the location information for each of the A through I
Criteria and describes how the document meets the Criteria.

The list below provides a description of each element of the EPA Watershed Planning
Criteria.
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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 the watershed plan

b) Estimates of pollutant load reductions expected through implementation of proposed
nonpoint source (NPS) management measures

c¢) A description of the NPS management measures that will need to be implemented

d) An estimate of the amount of technical and financial assistance needed to implement
the plan

e) An information/education component that will be used to enhance public
understanding and encourage participation

f) A schedule for implementing the NPS management measures
g) A description of interim, measurable milestones for the NPS management measures

h) A set of criteria to determine load reductions and track substantial progress towards
attaining water quality standards

i) A monitoring component to evaluate effectiveness of the implementation records over
time

Table B-1 is a guide to the location within the document, including appendices, where
each criterion is addressed.

Table B-1: Where to Locate Information for Each USEPA’s A-l Criteria Element

USEPA A-| Criteria
Chapter of the Report

A|(B|C|D|E|F|G|H]|I
Chapter 1. Introduction X
Chapter 2. Vision, Goals and Objectives X
Chapter 3. Restoration Strategies XX X
Chapter 4. Subwatershed Management Strategies X X X
Chapter 5. Plan Evaluation X XX [X]|X
Appendix A. Area G Action Strategies XXX |X[X X




USEPA A-| Criteria

Chapter of the Report
A B|(C|D|E|F|G|H]|I

Appendix B. U.S. Environmental Protection Agency A Through |
Criteria for Watershed Planning

Appendix C. Cost Analysis and Potential Funding Sources X
Appendix D. Chesapeake Bay Program Pollutant Load Reduction X

Efficiencies

Appendix E. Area G Watershed Characterization Report X X X
Appendix F. Stream Corridor Assessment Survey Data X

Appendix G. Uplands Survey Data X

Appendix H. Electronic Databases and Documents related to the X

SWAP

Appendix I. Total Maximum Daily Loads for Area G X

The following provides a discussion on how the development of the Area G Small
Watershed Action Plan addresses the US Environmental Protection Agency (USEPA) A through
I criteria for watershed planning. It serves as a guide to the location within the document,
including the appendices, where each criterion 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.

The Jones Falls watershed is listed as impaired in the Maryland 303(d) list of impaired
waters for several pollutants of concern including: sedimentation and siltation (1996 listing),
fecal coliform (2002 listing), water temperature (multiple listing for subwatershed), sulfates
(2010 listing), chlorides (2010 listing), channelization (2012 listing), zinc (1996 listing), copper
(1996 listing), lead (1996 listing), total phosphorous (1996 listing), and chlordane (1996 listing).
Impairments specific to Lake Roland include: PCB in fish tissue (2002 listing), chlordane (2000
listing) and mercury in fish tissue. Four TMDLs have been completed for the Jones Falls
watershed. These include sedimentation/siltation, fecal coliform, PCB in fish and chlordane.

A TMDL was developed for sedimentation/siltation that was approved by MDE in 2011
for the non-tidal portions of the Jones Falls watershed. Sources of sediment in Upper Jones Falls
include urban, agricultural, and stream erosion. While there is no numeric water quality standard
for sediment, excessive sedimentation can negatively impact aquatic health and recreational uses.
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Biological communities in Jones Falls are likely impaired due to flow and sediment related
stressors (MDE, 2011). An Index of Biotic Integrity (IBI) score of fair or good for the watershed
would indicate a healthy aquatic community. In order to meet water quality goals, a target
reduction of 21.9% was established for sediment.

The TMDL for fecal coliform bacteria was approved by MDE in 2008. Known sources of
bacteria include pet, human, livestock, and wildlife categories. In order to meet water quality
standards, bacteria levels measured at the monitoring station downstream of Area G must be
reduced by more than 90% in all areas of the Jones Falls watershed (MDE, 2009) that will be
implemented in stages.

The TMDL for PCB in fish tissue for Lake Roland was approved by MDE in 2014.
Tissue concentration from clam surveys found that a sampling site on the Deep Run tributary
within Area G had the highest mean PCB concentration in Jones Falls, indicating that this
subwatershed may be the main source of PCB to Lake Roland. However, the PCB concentration
in Lake Roland's fish tissue between 2000 and 2007 had declined from 79.88 ng/g to 43.48 ng/g,
which is a 54% decrease in that time period. Thus further data collection is needed to determine
if the levels are still exceeding the criteria. The TMDL for PCBs in Lake Roland is included as
Appendix L.

A TMDL for chlordane in Lake Roland was approved by MDE in 2001 and delisted in
Maryland’s 2012 Integrated Report. The impairment was based fish tissue sample data in 1983
and 1984. New fish tissue data collected in 2007 found that fish tissue concentrations for
chlordane were well below the fish tissue impairment of 242.8 parts per billion.

In addition, to further refine the sources of pollutants, upland source assessments and stream
corridor assessments were performed. The upland assessment results are presented in Appendix
E, Chapter 4. The stream corridor assessment results are presented in Appendix E, Chapter 3.

Further analysis of pollution sources are provided by a GIS analysis of potential landscape
indicators of pollution presented in Appendix E, Chapter 2. Further pollutant load analysis is
provided in Appendix E, Chapter 3.3.

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 nitrogen and phosphorus load reductions were based on the EPA - Chesapeake
Bay Program load reduction criteria used in their Phase 5.3 model for the water quality
impairments of the non-tidal Chesapeake Bay. These load reductions are presented in Appendix
D. Using the information in Appendix D, the nitrogen and phosphorus load reductions for the
various actions were calculated and summarized in Chapter 3 (Table 3-7 through 3-9).
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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 achieve the goals are
detailed in Appendix A. Information on the achievement of the phosphorus and nitrogen
reduction goals is provided in Chapter 3, Section 5. Chapter 4 details the management measures
for each subwatershed in the SWAP study area.

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.

Appendix C provides the cost analysis and the anticipated funding sources to implement
the actions. Appendix A details the anticipated cost for each action on an annual or unit basis and
details the organizations that will be responsible for implementation of the each action.

e. An information/education component that will be used to enhance public
understanding of the project and encourage their early and continued participation in
selecting, designing, and implementing the NPS management measures that will be
implemented.

The educational activities to enhance public understanding and encourage participation in
restoration implementation planning and the installation of best management practices are
detailed in Appendix A. Chapter 3, Section 4 details specific education/awareness focus areas,
and Chapter 4 details specific education/awareness activities for each subwatershed.

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

A schedule for each activity is provided in Appendix A. It is anticipated that the
restoration will occur over the course of 8 years, through to 2025. Some actions have a shorter
time frame based on sequencing of actions, or on the urgency of the actions. However, most
management measures have annual performance measures that will determine if the restoration is
on pace to be completed within the time frame. The limitations on the pace of the
implementation include staffing, and funding. Increases in staffing and funding will be used to
accelerate the restoration timeline. Chapter 5 presents an adaptive management approach to
implementation.

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

B-5



Appendix A provides the annual interim measurable milestones for determining the
implementation status of the NPS management measures. In addition, semi-annual meetings with
the implementation committee will update the status on implementation progress.

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 (Appendix D). 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.

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 5 details the monitoring that will occur to evaluate the effectiveness of

implementation. The monitoring results will be compared to the predicted load reductions
determined under item (%) above.
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APPENDIX C

Cost Analysis and Potential Funding Sources

Cost estimates and potential funding sources for the implementation of proposed restoration
BMPs for the Area G SWAP are described below.

Cost Analysis

The cost analysis is based on the actions detailed in Appendix A. Table C-1 presents cost
estimates based on the implementation scenario described in Chapter 3 with the goal of
achieving the 32.2 percent reduction in total nitrogen and 32 percent reduction in total
phosphorus loads from urban runoff, also described in Chapter 3. For this scenario, estimates
represent total cost estimates for the anticipated implementation timeframe for the Chesapeake
Bay total maximum daily load (TMDL) of 2025, assuming 100% participation. Unit costs are
based on a combination of local information and previous SWAPs completed for other local
watersheds (e.g., Upper Gwynns Falls). BMP costs are not annualized over the implementation
timeframe and do not include costs of existing staff. Costs are also presented in dollars per pound
of nitrogen and phosphorus removal for those BMPs where pollutant removal calculations are
possible (refer to Chapter 3). This provides an additional tool for the assessment and selection of
BMPs. The total cost of maximum implementation (i.e., 100% participation) exclusive of
staffing costs is estimated at $14,950,800.00. The estimated cost for implementation given the
projected participation level for each BMP through 2025 is $5,909,200.00 and is provided in
Table C-2.

Potential Funding Sources

Funding sources for the implementation of the Area G SWAP include local government funding
for Baltimore County, monetary and time contributions from the Area G SWAP Implementation
Committee, and various grants as described below.

Baltimore County uses general funds and the stormwater remediation fee to support staff, whose
responsibility is to monitor and improve water quality through implementation of various
programs including capital restoration projects. Baltimore County has a Watershed

Restoration Capital Program that is funded by a combination of general funds, bonds, stormwater
remediation fee, metropolitan funds, and grants. Approximately $16 million per year is allocated
for environmental restoration projects throughout the county. Additional general funds and
stormwater remediation fee funds are used by the Baltimore County Department of Public Works
to support stormwater infrastructure remediation, street sweeping, stormdrain system cleaning,
and retrofitting county property subject to the general industrial stormwater discharge permit.
Baltimore County provides grants to local watershed organizations through its Watershed
Association Citizen Restoration Planning and Implementation Grant Program. These funds
provide staffing for restoration project implementation, and education and outreach programs.
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Baltimore County also aggressively seeks grant funding from federal and state funding sources
to supplement our restoration efforts.

In order to implement all of the actions listed in Appendix A and to meet the anticipated funding
needs summarized in Table C-1, additional funding from grants will be required. Table C-2
presents potential funding sources to support the implementation of the Area G SWAP including
funding source, applicant eligibility, eligible projects, funding amount, cost share requirements,
and grant cycle. The anticipated major grant funding sources include the following:

e The Chesapeake and Atlantic Coastal Bays Trust Fund: The Trust Fund was
established to provide financial assistance to local governments and political subdivisions
for the implementation of nonpoint source pollution control projects. These are intended
to achieve the state’s tributary strategy developed in accordance with the Chesapeake
2000 Agreement and to improve the health of the Atlantic Coastal Bays and their
tributaries. The BayStat Program directs the administration of the Trust Fund, with
multiple state agencies receiving moneys, including Maryland Department of
Environment (MDE), Department of Natural Resources (DNR), Maryland Department of
Agriculture (MDA), and Maryland Department of Planning (MDP).
http://www.dnr.maryland.gov/ccs/funding/trust fund.asp

e 319 Non-point Pollution Grants: Federal money for restoration implementation is
available annually through MDE.
http://www.mde.state.md.us/programs/Water/319NonPointSource/Pages/Programs/Water
Programs/319nps/factsheet.aspx

e Bay Restoration Fund (MDE): This is a dedicated fund, financed by wastewater
treatment plant users, to upgrade Maryland’s wastewater treatment plants with enhanced
nutrient removal technology. In addition, a similar fee paid by septic system users is
utilized to upgrade onsite systems and to pay for cover crops to reduce nitrogen loading
to the bay. Proposed modifications to the fund will allow the fund to be used for
implementation of stormwater restoration projects.
http://www.mde.state.md.us/programs/Water/BayRestorationFund/Pages/index.aspx

e Water Quality Revolving Loan Fund (MDE):
Provides low interest loans to local governments to finance waste water treatment plant
upgrades, non-point source projects, and other water quality and public health
improvement projects.
http://www.mde.state.md.us/programs/Water/QualityFinancing/Pages/Programs/WaterPr
ograms/water_quality finance/index.aspx

e Linked Deposit (MDE): The Linked Deposit mechanism was designed to provide a
source of low interest financing to encourage private landowners to implement capital
improvements that will reduce delivery of nutrients to the Chesapeake Bay and its
tributaries.
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http://www.dnr.maryland.gov/ccs/funding/trust_fund.asp
http://www.mde.state.md.us/programs/Water/319NonPointSource/Pages/Programs/WaterPrograms/319nps/factsheet.aspx
http://www.mde.state.md.us/programs/Water/319NonPointSource/Pages/Programs/WaterPrograms/319nps/factsheet.aspx
http://www.mde.state.md.us/programs/Water/BayRestorationFund/Pages/index.aspx
http://www.mde.state.md.us/programs/Water/QualityFinancing/Pages/Programs/WaterPrograms/water_quality_finance/index.aspx
http://www.mde.state.md.us/programs/Water/QualityFinancing/Pages/Programs/WaterPrograms/water_quality_finance/index.aspx

http://www.mde.state.md.us/programs/Water/QualityFinancing/LinkedDeposit/Pages/Pro
orams/WaterPrograms/Water Quality Finance/link deposit/index.aspx

Innovative Nutrient and Sediment Reduction Program (National Fish and Wildlife
Foundation): The National Fish and Wildlife Foundation (NFWF), in partnership with
U.S. Environmental Protection Agency (USEPA) and the Chesapeake Bay Program, will
award grants on a competitive basis to support the demonstration of innovative
approaches to expand the collective knowledge about the most cost-effective and
sustainable approaches to dramatically reduce or eliminate nutrient and sediment
pollution to the Chesapeake Bay and its tributaries.

Chesapeake Bay Stewardship Fund: The goal of the Chesapeake Bay Stewardship
Fund is to accelerate local implementation of the most innovative, sustainable and cost-
effective strategies to restore and protect water quality and vital habitats within the
Chesapeake Bay watershed. The Stewardship Fund offers four grant programs: the
Chesapeake Bay Small Watershed Grant Program; the Chesapeake Bay Targeted
Watersheds Grant Program; the Chesapeake Bay Conservation Innovation Grant
Program; and the Innovative Nutrient and Sediment Reduction Program. Major funding
for the Chesapeake Bay Stewardship Fund comes from the USEPA, the U.S. Department
of Agriculture Natural Resources Conservation Service (NRCS), the U.S. Department of
Agriculture Forest Service (USFS), and the National Oceanic and Atmospheric
Administration (NOAA).

http://www.nfwf.org/chesapeake/Pages/home.aspx

MD State Highway Administration (SHA) Transportation Alternatives Program
(TAP): As part of the Federal Highway Administration Surface Transportation
Program, the TAP is a reimbursable, federal-aid funding program for transportation-
related community projects designed to strengthen the intermodal transportation system.
The program assists in funding projects that create bicycle and pedestrian facilities,
restore historic transportation buildings, convert abandoned railway corridors to
pedestrian trails, mitigate highway runoff, and other transportation related enhancements.
The program requires a sponsor to fund 20% of the project cost. TAP funding can be
requested for up to half of a project’s total estimated cost.
http://roads.maryland.gov/index.aspx?pageid=144

Chesapeake Bay Trust: Provides grants through a variety of grant programs that focus
on environmental education, urban greening, fisheries, and remediation of water quality
issues. Specifically, the Targeted Watershed Grant Program provides funding for on-the
ground solutions that address the most pressing nonpoint source pollution challenges
facing a small watershed, and that result in measurable improvements in water quality
and wildlife habitat. The program also seeks to support cost effective approaches to
Chesapeake Bay restoration actions at the small watershed scale and establish a replicable
model of restoration that can be transferred and used throughout the region.
http://www.cbtrust.org/site/c.miJPKXPCJInH/b.5457271/k.C58E/Grants.htm
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Natural Resources Conservation Service: The US Department of Agriculture Natural
Resources Conservation Service (NRCS) provides financial assistance to landowners to
protect and conserve natural resources. The programs are voluntary to eligible
landowners and agricultural producers. NRCS delivers conservation technical assistance
through its voluntary Conservation Technical Assistance Program (CTA). CTA is
available to any group or individual interested in conserving our natural resources and
sustaining agricultural production in this country
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/

Maryland Department of Agriculture: The Maryland Agricultural Water Quality Cost-
Share (MACS) Program provides farmers with grants to install BMPs on their farms to
prevent soil erosion, manage nutrients and safeguard water quality in streams, rivers and
the Chesapeake Bay. More than 30 BMPs are currently eligible for MACS grants.
http://mda.maryland.gov/resource_conservation/Pages/macs.aspx
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Table C-1: Maximum Estimated Costs for Area G SWAP Implementation

BMP or Action Cost Unit Quantity Project Total Cost Project TN Project Cost/lb Project TP Project Cost/lb of
Load of TN Removal Load TP Removal
Reduction (lbs) Reduction (lbs)
Urban BMP
Promote Bayscaping $500 | /event 3 $1,500.00 n/a n/a n/a n/a
Stream Restoration $400 | /linear feet 7,000 $2,800,000.00 515.0 $5,436.89 467.0 $5,995.72
Adopt-a-Stream Program Events $500 | /event 18 $9,000.00 n/a n/a n/a n/a
SWM Retrofits (incl. RSC dry) $3,200 | /acre 16.7 $53,440 190.7 $280.23 18.0 $2,968.89
Urban Stream Buffer Reforestation $15,000 | /acre 588 $8,820,000.00 7,168.5 $1,230.38 288 $30,625.00
Institutional Tree Planting $175 | Itree 13,600 $2,380,000.00 596.7 $3,988.60 17.5 $136,000.00
Institutional Downspout $15 | /disconnection 4 $60.00 n/a n/a n/a n/a
Disconnection
Stream Buffer Maintenance $1,300 | /acre 588 $764,400 n/a n/a n/a n/a
Institutional Tree Maintenance $1,300 | /acre 68 $88,400 n/a n/a n/a n/a
Septic System Maintenance $500 | /event 3 $1,500.00 n/a n/a n/a n/a
Events
Exotic Species Removal Event $5,000 | /event 3 $15,000.00 n/a n/a n/a n/a
Citizen Storm Drain Marking $400 | /neighborhood 35 $14,000.00 n/a n/a n/a n/a
Promote Residential Downspout $500 | /event 3 $1,500.00 n/a n/a n/a n/a
Disconnection
Lawn Maintenance Education $500 | /event 3 $1,500.00 n/a nla nla nla
Events
Develop Awareness Materials for $500 | /materials 1 $500.00 n/a n/a n/a n/a
Commercial Properties on Proper
Waste Disposal
TOTAL $14,950,800.00

" Regenerative Stormwater Conveyance (RSC) - dry is reported as a stormwater retrofit BMP to Chesapeake Bay Program




Table C-2: Projected Estimated Costs for Area G SWAP Implementation for 2025 Accounting for Projected Participation

BMP or Action Cost Unit Projected Cumulative 2025 Project TN Project Project TP Project
Par- Projected Project Total Load | Cost/lb of Load Cost/lb of
ticipation | Quantity 2025 Cost Reduction | TN Removal | Reduction | TP Removal
(Ibs) (Ibs)
Urban BMP Projected 2025 Milestone Implementation
Promote Bayscaping $500 | /event 100% 3 $500.00 n/a n/a nia n/a
Stream Restoration $400 | /linear feet 100% 7,000 | $2,800,000.00 515.0 $5,436.89 467.0 $5,995.72
Adopt-a-Stream Program Events $500 | /event 100% 18 $9,000.00 n/a n/a n/a n/a
SWM Retrofits (incl. RSC dry) $3,200 | /acre 100% 16.7 $53,440 190.7 $280.23 18.0 $2,968.89
Urban Stream Buffer $15,000 | /acre 25% 147 | $2,205,000.00 1,792.1 $1,230.38 72.0 | $30,625.00
Reforestation
Institutional Tree Planting $175 | Jtree 25% 3,400 $595,000.00 149.2 $3,988.60 4.4 | $136,000.00
Institutional Downspout $15 | /disconnection 100% 4 $60.00 n/a n/a n/a n/a
Disconnection
Stream Buffer Maintenance $1,300 | /acre 25% 147 $191,100.00 n/a n/a n/a n/a
Institutional Tree Maintenance $1,300 | /acre 25% 17 $22,100 n/a n/a n/a n/a
Septic System Maintenance $500 | /event 100% 3 $500.00 n/a n/a n/a n/a
Events
Exotic Species Removal Event $5,000 | /event 100% 3 $15,000.00 n/a n/a n/a n/a
Citizen Storm Drain Marking $400 | /neighborhood 100% 35 $14,000.00 n/a n/a n/a n/a
Promote Residential Downspout $500 | /event 100% 3 $1,500.00 n/a n/a n/a n/a
Disconnection
Lawn Maintenance Education $500 | /event 100% 3 $1,500.00 n/a n/a n/a n/a
Events
Develop Awareness Materials for $500 | /materials 100% 1 $500.00 n/a n/a n/a n/a
Commercial Properties on Proper
Waste Disposal
TOTAL | $5,909,200.00

1 Regenerative Stormwater Conveyance (RSC) - dry is reported as a stormwater retrofit BMP to Chesapeake Bay Program




Table C-3: Area G SWAP Potential Funding Sources

Managing Agency Funding Source Applicability Eligible Projects Funding Amount Funding Amount | Cost Share Project Period
Eligibility In-Kind
American Forests Slgg?;nsik?;rican Qﬂ;;ﬂggg;; Eublic Lands Restqratipn Erojects which | Average funding ;():Ig\rﬁifgtg)ests 1 year
Forests) lands !ncludellocal organllzatlons,.use . amount $3,000 to
innovative restorative practices with 30,000 .
;?:f; gg\‘:smm:g: potential for general application; In-Kind: Yes
g minimum 20 acre project area 200 to 700
trees/acre
planted
Chesapeake Bay ;I'e.lr.ge.ted Watershed Non.-pr.ofits 501(c) Involvel local organizati9n§; adgjress $50 to $20.000 No cost-share 1- 2 years
Trust nitiative Grant In§t|tut|ons non-point source pol!ut|on, propcts .
Program Soil/Water related to water quality and habitat In-Kind: Yes
Conservation restoration
Districts
Local government
Chesapeake Bay ngpagity Building Non-profit 501(c) with | Strengthen an organjzation through $15,000/year No cost-share 3 years
Trust nitiative Grant a bpard on management opera.t|c.)ns, technology, .
Program which half the governance, fundraising and In-Kind: No
members participate | communications
meaningfully and at
least one paid staff (or
a part-time paid
volunteer)
Stewardship Grant Non-profits 501(c) Raise awareness about watershed No cost-share 1 year
?:Je;apeake Bay Program Schools/universities restoration; design plans which educate 22508830
Soil/Water citizens on things they can do to aid : In-Kind: No
Conservation Districts | watershed restoration; educate students
Local government about local watersheds, projects geared
State government towards watershed restoration and
protection
Clean Water Action Non-profits 501(c) Located in a Category | and Category Il 40% Annual
B:?j:lm F?g;c?tfrces Plan Nonpoint Source | Universities watershed as outlined in the MD unified 22008830
Program 319 Grant Soil/Water watershed assessment; establish cover :
Conservation Districts | crops; address stream restoration and
Local government riparian buffers
Maryland Department Bay Restoration Fund Local governments Eu.r;.d priC;JSrilt)izSe§ uEgrgd'e's a:s AfoIIows: Income-based Ur? to 50% cost Annual
of Environment Nitrogen-Reducing 1a| g in the Critical Areas grant funding share
Septic Upgrade ) Failing OSDS outS|delthe Cr|t|ca.I _
Program Areas ; 2 ) Non-conforming OSDS in the In-Kind: No

Critical Areas; 3) Non-conforming OSDS
outside the Critical Areas; 4)
Other OSDS in the Critical Areas
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including new construction ; 5) Other
OSDS outside the Critical Areas,
including new construction

National Fish and Chesapeake Bay Non-profits 501(c) Community-based projects that improve | $20,000 to 25% 1-5 years
Wildlife Foundation Small Watersheds Local qovernment the condition of local watersheds while $200,000
Grant Program g building stewardship among citizens,
watershed restoration, conservation and
planning
. . Chesapeake Bay Non-profits 501(c) . . $400,000 to 25% 2-3 years
Ngtpnal Fish an_d Targeted Watersheds | Universities Innovatly © demonstranon type $1,000,000
Wildlife Foundation restoration projects .
Grant Program Local government In-Kind: Yes
State government
Targeted Watersheds | Non-profits 501(c) N $400,000 to 25% 2 years
USEPA Grant Program — Universities lF; ré)arr\?vz:r?::éza:?t::ri;/]?lngg\]/tig $800,000
Capacity Building Local government L P PS; In-Kind: Yes
Grant Program State goverment training and assistance to local
watershed groups
Targeted Watersheds | Non-profits 501(c) , . $600,000 to 25% 3-5 years
USEPA Grant Program — Universities V\!g.tg(rj:.egr(rf;t:ct)srargﬁQtailggl,ucérep;otecnon $900,000
Implementation Grant | Local government %ojn itori’n c<J> moonent In-Kind: Yes
Program State government g P
i i 0 0
Maryland Department é%gﬁltj):tlérit_\/\éaﬁg:e /:: |?1F(;F|)\|/I|3?Jr;tl may be Grants to cover up to 87.5 percent of the #}2 t(?ogt765f/§l\7|; 12.5% Annual
of Agriculture (MACS) Program artnershi ’ cost to install conservation measures
g Eo rorat oﬁ’ trust. or known as best management practices
ochr businéss ' (BMPs) on their farms to prevent soil
enterorise where an erosion, manage nutrients and
owneFr) landlord. o safeguard water quality in streams,
tenant’ pa rticipaies in rivers and the Chesapeake Bay
the operation of a
farm.
Variety of financial Eligibility is program . . Varies by Varies by program | Varies by program;
gsausr::vz?ixuéﬁjice and technical specific and generally TfOChrglﬁsl %Szlﬁ:g;r (I::nzni(rj] Zgits;?\?;ﬁon program; AMA: 75% Maximum 10-year
assistance programs | open to private land prog . . $300,000 for six- | WHIP: 75% enrolment for EQIP with
easements, install erosion control Eno .
owners and year term for CREP: 50% six-year terms, CREP

agricultural produces

practices, enhance wildlife and fish
habitat, develop conservation plans to
protect water quality

WHIP, AMA up to
$50,000

10-15 years




APPENDIX D

Chesapeake Bay Program Pollutant Load
Reduction Efficiencies

The effectiveness estimates for best management practices (BMPs) that are implemented
and reported by the Chesapeake Bay partners, as well as those planned for future
implementation, were obtained from the Documentation for Scenario Builder Version 2.4, which
was revised January 2013 (U.S. EPA, 2013). These estimates are the most recent at the time of
SWAP development. The BMP effectiveness estimates are extracted from Tables 8-4 and 8-5
from this documentation. In addition, recommendations from the Chesapeake Bay Program BMP
Expert Panels which provide updated efficiencies for Urban Nutrient Management and urban
stream restoration were used in this SWAP. The revised BMP effectiveness estimates from two
other Expert Panel reports, Urban Stormwater Retrofit Expert Panel and New State Stormwater
Performance Standards, were not applied given the detailed information on individual BMPs
needed to estimate the value, and therefore values in Tables 8-4 and 8-5 were used. The values in
these tables are considered “default” effectiveness estimates and are still applicable to estimate
nutrient and sediment pollutant load reductions.

Recommendations of the Urban Stormwater Retrofit Expert Panel (approved
October 2012)

The Panel developed a protocol whereby the removal rate for each individual retrofit project is
determined based on the amount of runoff it treats and the degree of runoff reduction it provides.
The Panel conducted an extensive review of recent BMP performance research and developed a
series of retrofit removal adjustor curves to define sediment, nitrogen and phosphorus removal
rates. The Panel then developed specific calculation methods tailored for different retrofit
categories.

Runoff reduction is defined as the total post development runoff volume that is reduced through
canopy interception, soil amendments, evaporation, rainfall harvesting, engineered infiltration,
extended filtration or evapo-transpiration. Retrofit projects that achieve at least a 25% reduction
of the annual runoff volume are classified as providing Runoff Reduction (RR), and therefore
earn a higher net removal rate. Retrofit projects that employ a permanent pool, constructed
wetlands or sand filters have less runoff reduction capability, and their removal rate is
determined using the Stormwater Treatment (ST) curve.

In order to determine the runoff volume treated by a retrofit practice, the designer must first
estimate the Runoff Storage volume (RS) in acre-feet. This, along with the Impervious Area (IA)
in acres, is used to determine the amount of runoff volume in inches treated at the site. Once the
amount of runoff captured by the practice is determined, the retrofit removal adjustor curves
make it easy to determine pollutant removal rates for individual stormwater retrofits. The
designer first defines the runoff depth treated by the project (on the x-axis), and then determines
whether the project is classified as having runoff reduction (RR) or stormwater treatment (ST)
capability. The designer then goes upward to intersect with the appropriate curve, and moves to
the left to find the corresponding removal rate on the y-axis.
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For more information, the report is available at:
http://stat.chesapeakebay.net/?q=node/130&quicktabs_10=3.

Recommendations of the New State Stormwater Performance Standards Expert
Panel (approved October 2012)

The Panel developed a protocol whereby the removal rate for each individual BMP is determined
based on the type of BMP, a runoff reduction (RR) or stormwater treatment (ST) practice, and
the amount of runoff it treats and the degree of runoff reduction it provides. The Panel conducted
an extensive review of recent BMP performance research and developed a series of BMP
performance removal adjustor curves to define sediment, nitrogen and phosphorus removal rates.
The Panel then developed specific calculation methods tailored for different retrofit categories.

Runoff reduction is defined as the total post-development runoff volume that is reduced through
canopy interception, soil amendments, evaporation, rainfall harvesting, engineered infiltration,
extended filtration or evapo-transpiration. Stormwater practices that achieve at least a 25%
reduction of the annual runoff volume are classified as providing RR, and therefore earn a higher
net removal rate. Stormwater practices that employ a permanent pool, constructed wetlands or
sand filters have less runoff reduction capability, and their removal rate is determined using the
stormwater treatment ST curve. The removal rates determined from the new BMP removal rate
adjustor curves are applied to the entire site area, and not just the impervious acres.

The protocol is used to account for nutrient reduction associated with the implementation of
more BMPs for redevelopment projects. The general approach to estimate the pollutant load
reduction is similar to new development with some modifications. For example, the area treated
is limited to impervious acres, rather than the total site. Overall, the stormwater standards for
redevelopment tend to be lower than for new development.

For more information, the report is available at:
http://stat.chesapeakebay.net/?q=node/130&quicktabs 10=3.

Recommendations of the Urban Nutrient Management Expert Panel (approved
March 2013)

The Panel recommended three types of nutrient reduction credits. The first is an automatic state-
wide P reduction credit starting in 2013 that reflects declines in P fertilizer application rates due
to recent state phosphorus fertilizer legislation and the gradual industry phase out of P in
fertilizer products. The exact reduction varies by state, but is about 25% for states that have
adopted legislation and 20% for those that have not.

The automatic credit expires in three years, and will be replaced by a more verifiable and
variable credit based on declines in unit area P application rates derived from improved non-farm
fertilizer sales statistics. States may also be eligible for a state-wide N reduction credit in 2014 if
they can document declines in unit N fertilizer applications relative to the current application rate
benchmark employed in the CBWM. States that implement N fertilizer regulations that satisfy
certain verification requirements may also qualify for an automatic N credit.
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The second credit is a removal rate for the acreage of pervious land covered by qualifying Urban
Nutrient Management (UNM) practices, based on the site risk for N and P export. For low risk
lawns, the UNM load reductions for TN and TP are 3 and 6% respectively. The load reductions
increase when UNM practices are applied to high risk lawns (20% TN, 10% TP). These
reductions may be applied by local jurisdictions in Maryland for unfertilized lawns.

A third credit is applicable only to Maryland and is based on the Fertilizer Use Act 2011.
Maryland is the only Bay state that is currently eligible for an automatic N reduction credit based
on the provisions of its law. A credit for acres of turfgrass fertilized by commercial applicators
are eligible for a 9% TN reduction and a 4.5% TN reduction is eligible for “do-it-yourself”
fertilizer applicators.

A summary of the urban nutrient management credits is provided in the table below. For more
information, the report is available at:
http://stat.chesapeakebay.net/?q=node/130&quicktabs_10=3.

Recommendations of the Stream Restoration Expert Panel (approved May 2013,
updated February 2014)

The Panel crafted four general protocols that can be used to define the pollutant load reductions
associated with individual stream restoration projects. The following protocols apply for smaller
0 — 3™ order stream reaches not simulated in the Chesapeake Bay Watershed Model (CBWM).
These protocols do not apply to sections of streams that are tidally influenced, which will be
included in either the Shoreline Erosion Control Expert Panel or a pending future Expert Panel
for tidal wetlands:

Protocol 1: Credit for Prevented Sediment during Storm Flow -- This protocol provides
an annual mass nutrient and sediment reduction credit for qualifying stream restoration
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practices that prevent channel or bank erosion that would otherwise be delivered
downstream from an actively enlarging or incising urban stream.

e Protocol 2: Credit for Instream and Riparian Nutrient Processing during Base Flow --
This protocol provides an annual mass nitrogen reduction credit for qualifying projects
that include design features to promote denitrification during base flow within the stream
channel through hyporheic exchange within the riparian corridor.

e Protocol 3: Credit for Floodplain Reconnection Volume-- This protocol provides an
annual mass sediment and nutrient reduction credit for qualifying projects that reconnect
stream channels to their floodplain over a wide range of storm events.

e Protocol 4: Credit for Dry Channel RSC as an Upland Stormwater Retrofit-- This
protocol provides an annual nutrient and sediment reduction rate for the contributing
drainage area to a qualifying dry channel RSC project. The rate is determined by the
degree of stormwater treatment provided in the upland area using the retrofit rate adjustor
curves developed by the Stormwater Retrofit Expert Panel.

An individual stream restoration project may qualify for credit under one or more of the
protocols, depending on its design and overall restoration approach. The results of stream
restoration BMPs will be reported to the CBP as TN, TP, and TSS total load reduction. However,
the interim rate in Table 8-5 will continue to be applied to historic projects and new projects that
cannot conform to recommended reporting requirements. In addition, the interim rate will
continue to be used for planning purposes and will be the efficiency used in the Maryland
Assessment Scenario Tool. For more information on the protocols, the report is available at:
http://stat.chesapeakebay.net/?q=node/130&quicktabs_10=3.

Recommendations of the Urban Filter Strip/Stream Buffer Upgrade Expert Panel
(approved June 2014)

The Expert Panel determined that a modification to the methods presented in the State
Stormwater Performance Standards report was needed to quantify the nutrient and sediment load
reduction from urban filter strips. Pollutant removal efficiencies are given to urban filter strips as
a runoff reduction (RR) and a stormwater treatment (ST) practice.

The Panel reviewed the Chesapeake Bay Watershed Model assumptions to simulate the impact
of grass and forested filter strips and buffers and make recommendations to quantify and qualify
these BMPs as well as information to verify their performance after implementation. The expert
panel did not address or provide recommendations for the existing urban forest buffer BMP.

For more information, the report is available at:
http://stat.chesapeakebay.net/?q=node/130&quicktabs_10=3.



http://stat.chesapeakebay.net/?q=node/130&quicktabs_10=3

BMP Efficiencies from the Documentation for Scenario Builder 2.4

Table 8-4: Maximum and minimum BMP efficiencies

Phosphoru  Phosphoru
Nitrogen Nitrogen H H Sediment Sediment
Effectivene Effectivene Effectivene Effectivene Effectivene Effectivene
ss ss ss ss ss ss
Minimum Maximum  Minimum Maximum  Minimum Maximum
Agricultu
re Barnyard Runoff Control 20 20 20 20 40 40
Agricultu | Commodity Cover Crop Early
re Arial Rye 8 10 ] 0 0 0
Agricultu | Commodity Cover Crop Early
re Arial Wheat 6 7 0 0 0 0
Agricultu | Commodity Cover Crop Early
re Drilled Barley 13 17 0 0 0 0
Agricultu | Commodity Cover Crop Early
re Drilled Rye 19 25 0 0 0 0
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Urban

Wet Ponds and Wetlands 20 20

45

45

Table 8-5: Unit load reduction BMPs

Nitrogen Phosphorus Sediment
Reduction Reduction Reduction
Factor Factor Factor Interim
Dirt & Gravel Road Erosion & Sediment Control - Driving
Agriculture | Surface Aggregate + Raising the Roadbed feet | NULL NULL 2.96 | N
Agriculture | Dirt & Gravel Road Erosion & Sediment Control - Outlets only | feet | NULL NULL 1.76 | N
Agriculture | Dirt & Gravel Road Erosion & Sediment Control - with Outlets feet | NULL NULL 36| N
Agriculture | Non Urban Stream Restoration feet 0.02 0.0025 2N
Agriculture | Non Urban Stream Restoration (interim) feet 0.2 0.068 310 | Y
Agriculture | Shoreline Erosion Control feet 0.02 0.0025 2N
Dirt & Gravel Road Erosion & Sediment Control - Driving
Forest Surface Aggregate + Raising the Roadbed feet | NULL NULL 2.96 | N
Forest Dirt & Gravel Road Erosion & Sediment Control - Outlets only feet | NULL NULL 1.76 | N
Forest Dirt & Gravel Road Erosion & Sediment Control - with Outlets | feet | NULL NULL 36| N
Forest Non Urban Stream Restoration feet 0.02 0.0025 2|N
Forest MNon Urban Stream Restoration (interim) feet 0.2 0.068 310 | Y
Forest Shoreline Erosion Control feet 0.02 0.0025 2|N
Dirt & Gravel Road Erosion & Sediment Control - Driving
Urban Surface Aggregate + Raising the Roadbed feet | NULL NULL 2.96 | N
Urban Dirt & Gravel Road Erosion & Sediment Control - Outlets only | feet | NULL NULL 1.76 | N
Urban Dirt & Gravel Road Erosion & Sediment Control - with Outlets feet | NULL NULL 3.6 |N
Urban Regenerative Stormwater Conveyance feet 0.02 0.0025 2| N
Urban Shoreline Erosion Control feet 0.02 0.0025 2| N
Urban Street Sweeping 25 times a year-lbs Ibs 0.00175 0.0007 1[N
Urban Street Sweeping Pounds Ibs NULL NULL 1|N
Urban Urban Stream Restoration feet 0.02 0.0025 2| N
Urban Urban Stream Restoration (interim) feet 0.2 0.068 310 | Y
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CHAPTER 1.0
Introduction

1.1 Purpose

The Upper Jones Falls Watershed Characterization Report has two primary objectives.
First is to summarize the geomorphic, hydrological and biological natural resources in the
watershed and to describe the current condition of these resources. The second objective is to
describe the various human factors affecting these resources and identify restoration and
preservation strategies which will help achieve the goals of the watershed. The information
provided here will help to develop a Small Watershed Action Plan (SWAP) for the watershed.

1.2 Watershed Location and Scale

Upper Jones Falls (Planning Area G) lies in the Piedmont region of Maryland and is
located in central Baltimore County. It is situated between I-795 and I-83 with the Baltimore
Beltway (I-695) to the south and crossing its southeastern edge as shown on  Figure 1-1. It
encompasses 13,187 acres (20.6 square miles). This planning area was divided into four smaller
drainage areas known as subwatersheds listed in Table 1-1 and shown on  Figure 2-1.

Upper Jones Falls is part of the larger Jones Falls watershed and is one of three planning
areas in the watershed. For the purposes of this study, only the northern portion of the Jones Falls
watershed was analyzed. The southern and southeastern portions of the Jones Falls watershed are
included in the Area M and Area H SWAPs. Streams in the Upper Jones Falls subwatersheds
drain to mainstem Jones Falls and eventually to the Baltimore Harbor.

Analysis was conducted at both the watershed (Upper Jones Falls) and subwatershed
level. Analysis at the subwatershed level generally provides the detail required to make decisions
about prioritizing restoration and preservation efforts. Restoration efforts are also more easily
monitored at the subwatershed scale. This characterization report provides information at both
levels, with analyses at the subwatershed level referring only to those portions of the
subwatersheds within Upper Jones Falls.

Table 1-1: Subwatershed Acreages

Subwatershed Acres Square Miles

Deep Run - Jones Falls 1,436.8 2.2
Dipping Pond Run 1,758.4 2.8
Jones Falls 54474 8.5
Jones Falls (North Branch) 45448 7.1
Total 13,187.4 20.6




Upper Jones Falls Watershed Characterization Report August 2015

Figure 1-1: Upper Jones Falls Location
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1.3 Report Organization
This report is organized into five chapters:

Chapter 1 explains the location of the study area and the purpose and scope of the
characterization.

Chapter 2 summarizes watershed and subwatershed characteristics that may have an
effect on water quality of streams, downstream receiving waters, groundwater, and other natural
resources. This chapter includes information on climate, soils, geology, forest cover and streams
within the watershed. It also includes information on human factors influencing these natural
resources such as current land use, population, impervious cover, wastewater and storm water
infrastructure.

Chapter 3 discusses water quality and quantity conditions based on available monitoring
and stream assessment data.

Chapter 4 includes the upland assessment conducted to identify sources of pollution and
potential restoration opportunities for neighborhoods, institutional land uses, pervious areas
(open grass areas), and hotspots.

Chapter 5 summarizes potential preservation and restoration strategies appropriate for
accomplishing watershed goals developed by the watershed stakeholders.
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CHAPTER 2.0
Landscape and Land Use

2.1 Introduction

This chapter discusses land cover and land use in the Upper Jones Falls watershed,
describing characteristics of both the natural land surface as well as development activities
taking place within the watershed. Natural characteristics, such as soil type, and development
related features, such as impervious cover, strongly influence the quantity and quality of
watershed runoff. For example, the infiltration capacity of soils on pervious ground affects the
amount and rate at which precipitation will be absorbed into the ground surface; impervious
surfaces such as buildings and paved areas impede rainfall infiltration, which can lead to
flooding, erosion, and eventually a decrease in groundwater supply. In addition, the type and
extent of pollutants carried by stormwater is affected by land use characteristics. Residential or
agricultural areas may contribute fertilizers and pesticides to stormwater runoff. Depending on
the land use activities taking place, developed areas may transmit pollutants such as trash,
bacteria from livestock and pet waste, and chemicals directly to receiving water bodies because
there is often inadequate vegetative buffer to filter out the pollutants before the runoff reaches
the water. The information presented in this chapter provides the physical setting and
background necessary to evaluate other watershed elements including water quality, natural
resources, restoration and management.

This chapter will be presented in two parts: the first will document the natural
characteristics of the watershed landscape, and the second will describe human activities that
have altered the natural landscape.

2.2 The Natural Landscape

The natural landscape has characteristics relevant to watershed processes which are
discussed in the following sections. These include climate, topography, geology, soils, forest
cover, wetlands and the stream system within the watershed.

2.2.1 Climate

Climate influences soil formation and erosion processes, stream flow patterns and a
significant part of the geomorphology of a watershed. Precipitation not only provides water to
streams and plants, but the intensity, frequency and amount of precipitation can greatly influence
watershed characteristics. Climate is a major factor determining the types of terrestrial and
aquatic species that are present.

The climate of the region encompassing Upper Jones Falls is best described as humid
continental with four well-defined seasons (USDA, 1976). The proximity of the Appalachian
Mountains to the west and the Chesapeake Bay to the east provides a temperate climate with
precipitation spread evenly throughout the year. Based on data from the National Oceanic and
Atmospheric Administration (NWS, 2011), the average monthly rainfall is 3.5 inches in
Baltimore with an average annual rainfall of approximately 42 inches per year. Snowfall
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generally occurs between January and March, with the heaviest snows occurring in January and
February. The long-term average of snowfall per year is approximately 20 inches.

Climate change will have an effect on watershed management in the future and may be
included in future revisions of the SWAP.

2.2.2 Watershed Delineation

In order to implement a watershed approach to evaluate aquatic resources and water
quality conditions it is necessary to delineate a boundary for the watershed, or drainage area.
This is accomplished by selecting a specific water body or point along a stream and drawing a
boundary that would encompass all land that would contribute runoff to the selected point.
Watersheds vary greatly in size depending on the location of the point of interest. Watersheds
can be nested within other drainage areas and can vary from a few acres for a headwater stream
to several thousand square miles for large rivers and basins, such as the Chesapeake Bay.

Maryland divides its watersheds into 138 state-defined watersheds (also called 8-digit
watersheds) averaging 75 square miles in size. Jones Falls is the 8-digit watershed that includes
Upper Jones Falls. Baltimore County has further divided the 8-digit watersheds into 191
subwatersheds. Upper Jones Falls includes the Deep Run — Jones Falls, Dipping Pond Run, Jones
Falls and Jones Falls (North Branch) subwatersheds.
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Figure 2-1: SWAP Planning Area
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2.2.3 Topography

Topography describes the shape and features of the land surface, such as the elevation,
steepness and concavity. Topography affects the flow of surface water, which in turn can have an
effect on soil erosion and suitability for development. Steep and strongly sloping areas are
generally associated with higher rates of erosion, with soil type and land use/land cover also
playing a role. Topography also affects how pollutants are carried in a watershed, with steep
slopes and erodible soils generally having a greater potential to carry more pollutants more
rapidly to streams than flat slopes.

The most prominent topographic characteristic of the Upper Jones Falls watershed is
Green Spring Valley, a broad level or gently sloping area that bisects the watershed from east to
west. There is a second nearly level area in Jones Falls (North Branch). Both areas are underlain
by Cockeysville Marble. The southern boundary of the Valley is bordered by steep slopes rising
to a plateau dividing the watershed from Lower Jones Falls.

Topography in the remainder of Upper Jones Falls watershed typically follows what is
generally seen in the Piedmont Physiographic Province, with rolling uplands and steep stream
valleys. For the three tributaries, the steepest slopes are associated with stream valleys.

Slopes were determined using SSURGO soils data for Baltimore County (USDA, 2010)
and classified into the following five categories:

Nearly Level (0 — 3% slopes)

Gently Sloping (3 — 8% slopes)

Strongly Sloping (8 — 15% slopes)

Moderately Steep (15 — 25% slopes)

Steep (>25% slopes)

Table 2-1 summarizes the percentage of area in each subwatershed for each slope
category.  Figure 2- 2 provides a visual display of the slope categories within the watershed.

Table 2-1: Upper Jones Falls Subwatershed Slope Characterization

Slope Category (%)
Sl E s Nearly Gen.tly Stroqgly Moderately Steep
Level Sloping Sloping Steep (>25%)
(0-3%) (3-8%) (8-15%) (15-25%)

Deep Run-Jones Falls 13.2 39.9 26.8 10.4 9.7
Dipping Pond Run 13.8 40.6 26.3 11.9 7.3
Jones Falls 16.9 424 24.6 8.2 7.9
Jones Falls (North Branch) 211 31.3 29.7 13.1 4.7
Total Watershed 17.5 38.1 26.8 10.6 6.9

As shown on Table 2-1 and

Figure 2- 2, over half of the watershed is level or gently

sloping (55.6 percent), with the most common category being gently sloping (38.1 percent).
Strongly sloping (26.8 percent) and nearly level (17.5 percent) are the next most prevalent slope

categories.

Deep Run — Jones Falls has the highest percentage of steep slopes (9.7 percent), while
Jones Falls (North Branch) has the highest percentage of moderately steep, strongly sloping and
nearly level land, which accounts for approximately 64 percent of the subwatershed. Jones Falls
has the highest amount of gently sloping land. The lowest levels of gently sloping and nearly
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level land are found in Jones Falls (North Branch), Deep Run — Jones Falls and Dipping Pond
Run.
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Figure 2- 2: Upper Jones Falls Slope Classification
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2.2.4 Geology

The geologic formations underlying a watershed have a significant effect on the water
resources. Geology is a major determinant of the type of topography and surface features,
discussed earlier. The chemical composition and minerals of the parent rock or unconsolidated
sediments determines in large part the soil characteristics, including erodibility and infiltration
rates. The underlying geology is a major factor in groundwater availability, which will be
discussed in further detail in Section 2.3.4.

Upper Jones Falls lies within the Piedmont Physiographic Province, which is primarily
underlain by metamorphic rock, that is, rock that has been changed over time due to heat and
pressure. Five geologic formations are found in Upper Jones Falls, all of them of metamorphic
origin. The oldest formation is Baltimore Gneiss, which is among the oldest rock in the eastern
United States. Overlying this is the Cockeysville Marble, a karst formation derived from
carbonate rock. Karst can be a source of sinkholes and groundwater issues. This formation is
covered by another series of metamorphic rock formations, which in this location is identified as
Loch Raven Schist (USDA, 1976). A small portion of Loch Raven Schist is covered by Setters
Gneiss. The Loch Raven Schist comprises the greatest majority of the area and underlies a large
part of the northern portion of the watershed. Both the Loch Raven Schist and the Cockeysville
Marble underlie each of the four subwatersheds in Upper Jones Falls. Baltimore Gneiss, Setters
Gneiss and Slaughterhouse Gneiss formations underlie only one of the four subwatersheds —
Jones Falls.

Table 2-2 shows the geologic composition in the four subwatersheds. This information is
also displayed on  Figure 2- 3.

Table 2-2: Upper Jones Falls Geologic Composition by Subwatershed

Geology (%)
Baltimore | Cockeysville | Loch Raven | Setters | Slaughterhouse
Subwatershed Gneiss Marble Schist Gneiss Gneiss

Deep Run-Jones Falls 0.0 19.8 80.2 0.0 0.0
Dipping Pond Run 0.0 21.9 78.1 0.0 0.0
Jones Falls 26.5 39.7 23.3 6.5 4.0
Jones Falls (North Branch) 0.0 26.2 73.8 0.0 0.0
Total Watershed 11.0 30.5 54.2 2.7 1.7

10
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Figure 2- 3: Upper Jones Falls Watershed Geology

11
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2.2.5 Soils

Soil conditions are an important factor when evaluating water quantity and quality in
streams and rivers. Soil type and moisture conditions greatly impact the amount and quality of
runoff. Soils also affect how land may be used and its potential for vegetation and habitat. Soils
are an important consideration in targeting projects aimed at improving water quality or habitat.
The SSURGO soils data for Baltimore County was used for the soils data analysis (USDA,
2010).

All of the soils in Upper Jones Falls are derived from the parent metamorphic rock.
Piedmont soils in upland areas are typically very erodible, with moderate infiltration rates.
Piedmont alluvial soils, which are eroded soils deposited by flowing water, are found in stream
valleys washed down from the upland areas and tend to be silts and clays which are far less
permeable.

2.2.5.1 Hydrologic Soil Groups

The Natural Resources Conservation Service (NRCS) classifies soils into four hydrologic
soil groups based on the soil’s runoff potential which is a measure of how much precipitation
will be converted to overland flow that runs off of the landscape downslope. Runoff potential is
the opposite of infiltration capacity, which is the ability of the soil to absorb precipitation. Soils
with high infiltration capacity will have low runoff potential, and vice versa. Infiltration rates are
highly variable among soil types and are also influenced by disturbances to the soil such as cuts
and fills associated with land development that can reduce infiltration and increase runoff
potential. The four hydrologic soil groups are A, B, C, and D where Group A soils generally
have the lowest runoff potential (highest infiltration) and Group D soils have the greatest runoff
potential (lowest infiltration).

Each hydrologic soil group is described below. Additional information on hydrologic soil
groups can be found in the Natural Resource Conservation Service’s publication, Urban
Hydrology for Small Watersheds, often referred to as Technical Release 55, or TR-55 (USDA,
1986):

« Group A soils are sand, loamy sand, or sandy loam soil types. These soils have high
infiltration rates and low runoff potential even when thoroughly wetted. They consist
mainly of deep, well-to excessively-drained sands or gravels with a high rate of water
transmission.

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

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

« Group D soils include clay loam, silty clay loam, sandy clay, silty clay, or clay soil
types. These soils have a very low infiltration rate and high runoff potential when
thoroughly wet. They consist mainly of clays with high swell potential, soils with a
permanent high water table, and soils with a claypan or clay layer at or near the surface
and shallow soils over nearly impervious material. These soils have a very low rate of
water transmission.

12
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One other classification is included in Table 2-3. There are small areas of open water or

impermeable barren rock which are not included with the other hydrologic soil groups.

As shown on Table 2-3 and  Figure 2- 4, the majority of soils in Upper Jones Falls are
classified as Group B (68.8 percent) and C soils (21.8 percent), with moderate to low infiltration

rates and moderate transmission of water through the soil. Only two subwatersheds, Dipping
Pond Run and Jones Falls, contain a small percentage of Group A soils. The small fraction of
Group D soils in Upper Jones Falls with high runoff potential is associated with streams.

Table 2-3: Upper Jones Falls Hydrologic Soil Categorization

Hydrologic Soil Group (%)

Water
Subwatershed A B C D [Impermeable
Deep Run-Jones Falls 2.3 70.1 22.2 4.7 0.7
Dipping Pond Run 0.0 63.3 35.8 0.7 0.1
Jones Falls 2.9 70.1 17.0 7.3 2.7
Jones Falls (North Branch) 0.0 69.0 21.9 8.6 04
Total Watershed | 1.4 68.8 21.8 6.6 14

13
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Figure 2- 4: Upper Jones Falls Hydrologic Soil Groups

August 2015
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2.2.5.2 Soil Erodibility

Soil erodibility is a measure of the soil’s susceptibility to erosion. The Universal Soil
Loss Equation (USLE) developed by the United States Department of Agriculture (USDA)
Agricultural Research Service is a model used to describe soil erosion processes. In the USLE,
erodibility is described quantitatively using the K factor, which represents both the susceptibility
of soil to erosion and its contribution to the rate of runoff. For example, clay soils have low K
values because they are resistant to detachment. Coarse soils such as sand can also have low K
values because even though they are easily detached, they infiltrate well and are therefore less
susceptible to runoff. Silts have the highest K values because they detach easily and produce
high rates of runoff (Institute of Water Research, 2002).

Subwatersheds with the largest percentage of highly erodible soils offer the greatest
potential for addressing soil conservation with best management practices (BMPs) aimed at
maintaining topsoil, such as cover crops and riparian buffer forestation. Combining this indicator
with other information, such as cropland, slope steepness and distance to streams would help to
determine where to retire highly erodible land from farming, a type of BMP. Additionally, a high
K value helps to identify areas where urban development near streams, such as road construction
or utility placement may have particularly adverse watershed impacts.

Soil erodibility was divided into three categories to match the classes used to classify
sensitive areas in the Baltimore County Buffer Protection and Management Ordinance
(Baltimore County, 2003).

« Low Erodibility (K factor < 0.24)
«  Medium Erodibility (K factor 0.24 — 0.32)
« High Erodibility (K factor > 0.32)

Table 2-4 presents the soil erodibility categories based on K factors for subwatersheds in
Upper Jones Falls.

Table 2-4: Upper Jones Falls Subwatershed Soil Erodibility Categories

Subwatershed Soil Erodibility Cateqory (%) :
No Data Low Medium High
Deep Run-Jones Falls 0.2 2.8 82.2 14.8
Dipping Pond Run 0.1 0.8 83.3 15.8
Jones Falls 04 6.6 80.4 12.6
Jones Falls (North Branch) 04 0.0 82.4 17.1
Total Watershed 0.4 3.1 81.7 14.8

As shown on Table 2-4 and  Figure 2- 5, medium erodibility soils make up 81.7 percent
of the watershed, with an additional 14.8 percent of highly erodible soils and 0.4 percent low
erodible soils. All of the Upper Jones Falls subwatersheds have similar total amounts of medium
and highly erodible soils. Jones Falls (North Branch) and Dipping Pond Run have the highest
percentages of highly erodible soils, with approximately 17.1 and 15.8 percent, respectively.
Jones Falls and Deep Run — Jones Falls have the highest percentage of low erodible soils with
approximately 6.6 and 2.8 percent, respectively.
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Figure 2- 5: Upper Jones Falls Soil Erodibility Based on the K Factor

August 2015
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2.2.6 Forest Cover

Among land cover types, forest cover provides the greatest protection for soil and water
quality. The entire Chesapeake watershed at the time of European settlement consisted primarily
of old growth forest. In this type of pristine system, forest and soils co-evolve and shape the
entire hydrologic cycle; these systems operate within a natural range of variability, assuring
healthy habitat and water quality. In human-impacted systems, forest cover can still provide
these same benefits and can help to protect water quality if judiciously planned and protected.

Table 2-5 shows the percentage of forested acres for each subwatershed in Upper Jones
Falls.  Figure 2- 6 shows the distribution of forest cover.

Table 2-5: Upper Jones Falls Subwatershed Forest Cover

Forested
Subwatershed Total Acres Acres Forested (%)
Deep Run-Jones Falls 1,436.8 559.3 38.9
Dipping Pond Run 1,758.4 663.3 37.7
Jones Falls 54474 1,553.4 28.5
Jones Falls (North Branch) 4,544.8 1,885.3 415
Total Watershed 13,187.4 4,661.4 35.3

Since European settlement, forest cover in Upper Jones Falls has been greatly reduced
through development for human uses. Over 4,600 acres of forest remain in Upper Jones Falls,
just over 35 percent of the total area. Forest cover ranges from a low of 28.5 percent (Jones Falls)
to a high of 41.5 percent (Jones Falls North Branch). Data represented in the table and figure is
derived from Baltimore County’s forest GIS layer which differs from the Maryland Department
of Planning’s (MDP) 2010 land use/land cover data (which also contains forest data) presented in
Section 2.3.1 Land Use and Land Cover. This layer was chosen because it was delineated from
current higher resolution aerial photography and as a result is a more accurate representation of
forest cover.

17
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Figure 2- 6: Upper Jones Falls Subwatershed Forest Cover

August 2015
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2.2.7 Stream Systems

Streams are the flowing surface waters within a watershed which are connected to
groundwater through both baseflow and recharge as well as providing input to other water bodies
such as ponds, lakes and wetlands. The stream system is an intrinsic part of the landscape and
closely reflects conditions on the land. Streams are a fundamental natural resource with
numerous benefits for plants, animals and humans.

2.2.7.1 Stream Characteristics

As mentioned previously, Upper Jones Falls is part of the 8-digit Jones Falls watershed
and part of the Chesapeake Bay basin. There are approximately 97 miles of stream in this area
that drain to Jones Falls and eventually the Baltimore Harbor. A summary of stream mileage and
density in the subwatersheds is shown in Table 2-6.  Figure 2- 7 shows the streams and the four
subwatersheds comprising Upper Jones Falls. Stream lines were photogrammetrically derived
from 1:2,400 scale aerial photography captured in 2008.

Table 2-6: Upper Jones Falls Stream Mileage and Density

Stream

Stream Density

Subwatershed Area (mi?) Miles (mi/mi?)
Deep Run-Jones Falls 2.2 10.0 4.5
Dipping Pond Run 2.7 13.2 4.8
Jones Falls 8.5 44.6 5.2
Jones Falls (North Branch) 7.1 29.3 4.1
Total Watershed 20.6 97.0 4.7

The greatest stream lengths are located in Jones Falls (44.6 mi) and Jones Falls (North
Branch) (29.3 mi). Stream density is highest in Jones Falls with 5.2 miles per square mile of
subwatershed (mi/mi?).
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Figure 2- 7: Upper Jones Falls Stream System and Subwatersheds

August 2015
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2.2.7.2 Stream Riparian Buffers

Riparian buffers are the vegetated areas adjacent to streams that serve the role of
protecting water bodies from pollutant loads and providing bank stabilization and habitat for all
types of stream life, including fish. Forested buffers along streams play a crucial role in
improving water quality. Leaf litter from trees provide a needed energy source for soil microbes
to decompose the organic matter where nutrients are consumed, taken up by plants and released
back to the atmosphere, thus reducing the amount of nitrates available for runoff. Buffers
mitigate flooding by reducing surface runoff, stabilizing stream banks, and trapping sediment.
Tree roots capture and remove pollutants, such as excess nitrogen from shallow flowing water.
The tree root structure also slows soil erosion and water flow thus reducing sediment load and
flooding. Tree canopy shades streams, providing cooler water temperatures required for stream
life, particularly cold-water species such as trout.

In smaller streams, such as those found at the subwatershed level, terrestrial plant
material falling into the stream is the primary source of food for stream life. Seasonally, trees
provide food in the form of leaves and plant parts for stream life at the base of the food chain
(such as insects). Fallen tree branches and trunks provide a more consistent, slow-release food
source throughout the year. Tree roots, snags and in-stream woody debris also provide important
habitat for fish, insects and other aquatic life. Maintaining healthy streams and forest buffers are
important for reducing the nutrient and sediment loads to Jones Falls and the Inner Harbor. When
stream riparian buffers are converted from forest to agriculture or other development, many of
these benefits are lost and stream health declines. Riparian buffer zones can be replanted or
preserved as a type of BMP to reduce impacts of developed land use.

The vegetative condition of the riparian buffer in Upper Jones Falls was analyzed based
on a 100-foot buffer on either side of the stream system; the actual width of the buffer may vary
depending on the stream classification or designation (i.e., Class I, I-P, III etc.). Three land cover
categories were used to classify stream buffer conditions: forested, open pervious (e.g. lawns,
fields, cropland) and impervious (e.g. road and buildings). GIS was used to overlay the 100-foot
stream buffer with impervious areas. Forested areas were determined in a similar manner (using
Baltimore County’s forest GIS layer). Remaining areas were classified as open pervious. Table
2-7 shows the percentages and acreages for stream buffer conditions. Figure 2- 8 shows the
100-foot stream buffer classification distribution.

Table 2-7: Upper Jones Falls Land Cover in the 100-foot Stream Buffer

Forested Open Pervious Impervious Total
Subwatershed Acres % Acres % Acres % Acres %
Deep Run-Jones Falls 159.4 60.4 89.9 34.1 9.9 3.8 263.8 10.9
Dipping Pond Run 204.8 66.8 94.6 30.8 8.5 2.8 306.8 12.7
Jones Falls 4315 411 556.6 53.0 14.6 1.4 1,050.1 435
Jones Falls (North Branch) 462.6 58.3 313.0 39.5 1.5 0.2 793.3 32.9
Total | 1,258.4 52.1 1,054.1 43.7 43.3 1.8 | 2,414.0 | 100.0

Overall, stream buffers in Upper Jones Falls are in good condition with 52.1 percent
forested. Only 1.8 percent of the 100-foot stream buffer is impervious cover, primarily in the
eastern portion of the Jones Falls subwatershed. Open pervious area makes up the remaining 43.7
percent. It should be noted that a portion of the open pervious area consists of the stream system
itself because the stream is classified as open pervious area. An example is shown along the
mainstem in Jones Falls (North Branch) between Park Heights Avenue and Greenspring Avenue
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(see Figure 2- 8), where the stream is wide and the yellow line in the center of the stream
buffer is the stream itself. Other areas of open pervious area are candidates for buffer forestation.
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Figure 2- 8: Upper Jones Falls 100-foot Stream Buffer Land Cover
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2.3 The Human Modified Landscape

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

2.3.1 Land Use and Land Cover

Land use has pronounced impacts on water quality and habitat with land uses that
generate different types and amounts of pollutants. As discussed previously, a forested watershed
has the capacity to absorb pollutants and slow the flow of water into streams. Conversely,
impervious surfaces such as roads, parking lots and roofs in developed areas block the natural
seepage of runoff. These impervious surfaces tend to concentrate stormwater runoff, accelerate
flow rates, and direct stormwater to the nearest stream. In addition, increased impervious cover
transmits nutrients, pollutants, and increases water temperature in the 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 (Schueler et al., 2009). Additionally, agricultural land, if
not properly managed, can cause increases in sediment, nutrients and pathogens in streams.

The Maryland Department of Planning develops land use/land cover data for the entire
state every five years. This data is created from aerial photography and satellite imagery. The
most recent update available and the source of the data presented in this section is from 2010.

Upper Jones Falls contains 13,187 acres (20.6 square miles) of land consisting primarily
of low-density residential uses and deciduous forest (39.3 percent and 17.5 percent,
respectively). Cropland and other agricultural uses (agricultural facilities, orchards and pasture)
are the next most prevalent making up another 15.1 percent of the watershed area, with cropland
highest in Jones Falls (North Branch) and pasture and orchards highest in Dipping Pond Run.
Very low density residential uses, both forested and agricultural, collectively account for 11
percent of the watershed. Other residential land uses (medium- and high-density) combined
make up another 3.7 percent while open urban areas, including Caves Valley Golf Club,
Baltimore Country Club, Meadowood Regional Park, Green Spring Valley Golf Course,
Chestnut Ridge Country Club, and Maryland National Veterans Cemetery, make up nearly eight
percent of the total watershed area. Commercial and institutional areas combined make up 5.1
percent of the total area. The remaining land uses (transportation and wetlands) each comprise
less than one percent of the total area.

Land use/land cover distribution within each subwatershed is dominated by low-density
residential development. Deciduous forest is the second-most dominant land use in Deep Run —
Jones Falls, Dipping Pond Run and Jones Falls. In Jones Falls (North Branch) cropland is the
second-most dominant land use category. Deep Run — Jones Falls has the highest percentage of
open urban land use (13 percent), largely due to Baltimore Country Club.

A summary of the land use/land cover percentages by subwatershed is presented in Table
2-8, and shown in  Figure 2- 9.
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Table 2-8: Upper Jones Falls Land Use/Land Cover Classification (%)
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Deep Run-Jones Falls 0.0 5.4 0.0 1.1 09| 447 1.2 2.3 9.2 14.6 0.0 0.0 12.7 6.0 0.0 2.0 0.0
Dipping Pond Run 0.8 74 1.6 7.2 5.1 35.6 0.0 0.0 54 241 0.0 0.0 10.2 0.0 0.0 2.6 0.0
Jones Falls 0.0 9.6 0.0 3.2 6.9 36.8 2.9 4.7 7.0 15.2 0.0 0.1 4.1 1.9 0.0 6.4 1.2
Jones Falls (North
Branch) 0.0 19.9 0.0 0.0 28 | 421 0.4 0.0 5.1 18.7 0.1 0.0 9.4 0.3 0.2 1.0 0.0
Total Watershed 0.1 12.4 0.2 24 4.6 39.3 1.5 2.2 6.4 17.5 0.0 0.0 7.7 1.5 0.1 3.6 0.5

* The area of forested land shown in Section 2.2.6 is based on data provided by Baltimore County forest cover data and differs from the MDP data used in this table.
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Figure 2- 9: Upper Jones Falls Land Use/Land Cover
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2.3.2 Population

Population data provide another way to evaluate the intensity of land use. For example, a
higher population density (i.e. persons per acre) represents a more intense use of the land and
increases the potential for environmental degradation. Much of the degradation from intensive
land uses is related to the extent of impervious cover needed to support higher population
densities, which results in the loss of land uses such as forest that protect water resources.

Smart growth principles are aimed at directing future growth to areas of existing services
and to where development has already occurred. This will result in less land conversion to
residential and supporting commercial areas, resulting in conservation of land uses with lower
environmental impact such as forest and agriculture.

Population density in the watershed was estimated based on 2010 US Census data (U.S.
Census Bureau, 2010). Table 2-9 summarizes the population data by subwatershed. Total
population is provided as well as the calculated population density per acre and per impervious
acre. Population density distribution is shown on  Figure 2-10.

Table 2-9: Upper Jones Falls Population Data

Total Population Population
Population Total Area | Density (per | Impervious Density (per
Subwatershed (2010 Census) (acres) acre) Area (acres) | impervious acre)

Deep Run-Jones Falls 1,373.7 1,436.8 1.0 146.5 9.37
Dipping Pond Run 1,045.1 1,758.4 0.6 123.2 8.48
Jones Falls 7,252.5 5,447.4 1.3 621.2 11.67
Jones Falls (North Branch) 2,913.7 4,544.8 0.6 295.3 9.87
Total Watershed 12,584.9 13,187.4 1.0 1,186.2 10.6

Population density across the watershed and within each subwatershed is relatively low,
with an average of 1 person per acre across the watershed. The parcels shown on the figure in the
northern portion of the watershed with higher population density (yellow and orange parcels) are
not actually highly populated acres but show up as high density because of the small size of the
census blocks. The most densely populated area in the watershed lies in the southwestern edge of
the Jones Falls subwatershed. The highest population density per impervious acre is also in Jones
Falls with an estimated 11.7 people per impervious acre. The lowest is in Dipping Pond Run with
an estimate of 8.5 people per impervious acre.
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Figure 2-10: Upper Jones Falls Population Distribution (based on 2010 census data)
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2.3.3 Impervious Surfaces

Impervious surfaces are materials that impede or prevent infiltration of water into the
soil. While there are some naturally occurring impervious surfaces such as rock outcroppings,
most impervious surfaces are man-made, and include roofs/ buildings, streets, sidewalks and
parking areas.

The accelerated, concentrated runoff created by impervious surfaces can cause stream
erosion and habitat destruction. Runoff from impervious surfaces picks up and washes off
pollutants and is usually more polluted than runoff generated from pervious areas. In general,
undeveloped watersheds with small amounts of impervious cover are more likely to have better
water quality in local streams than urbanized watersheds with greater amounts of impervious
cover. Impervious cover is a primary factor when determining pollutant characteristics and
loading in stormwater runoff. Research has been conducted to link the degree of urbanization (as
measured by the amount of impervious cover) with various watershed-based indicators of water
quality such as the diversity and abundance of aquatic and terrestrial life (Schueler et al., 2009).

The Center for Watershed Protection (CWP) compiled stream research conducted in
various parts of the country and developed a simple impervious surface model that relates stream
quality to percentage of impervious surfaces in a watershed. This model has been updated and is
shown in Figure 2-11. The relationship is represented as a white ‘cone’ that is widest at low
levels of impervious cover and decreases as impervious cover increases. This indicates that at
low levels of impervious cover, other watershed metrics besides impervious cover such as forest
cover, road density, riparian buffer and agricultural practices influence stream health and the
resulting quality is more variable. As impervious cover increases, the relationship is stronger and
the ‘cone’ is narrower indicating that the resulting stream quality is less variable and is most
often degraded. Studies used to develop the impervious cover model measured stream quality
based on a variety of indicators such as the number of aquatic insect species, stream temperature,
channel stability, aquatic habitat, wetland plant density, and fish communities.
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Figure 2-11: Impervious Cover Model (Schueler et al. 2009)

Based on the research compiled, CWP determined the following general categories to
classify and predict stream quality in terms of impervious cover represented by bands in
Figure 2-11. These ‘bands’ are colored in a gradation from least (light gray) to most (darker
gray) amount of impervious cover.

e Sensitive — watersheds with less than 10 percent impervious cover are referred to as
sensitive and typically have high quality streams with stable channels, good habitat
conditions, and good to high water quality. Sensitive watersheds are susceptible to
environmental degradation with urbanization and increases in impervious cover.

e Impacted — watersheds with between 10 and 25 percent impervious cover show clear
signs of degradation such as erosion, channel widening and decline in stream habitat.
Stream restoration to a somewhat natural functioning system is still possible in these
watersheds.

e Non-supporting — watersheds with between 25 and 60 percent of impervious cover are
characterized by fair to poor water quality, unstable channels, severe erosion, and the
inability to support aquatic life and provide habitat. Many streams in this category are
typically piped or channelized.

e Urban drainage — in watersheds where impervious cover exceeds 60 percent, a watershed
is classified as severely damaged which means that most of the natural stream system is
gone, most often buried to flow in storm drains.

Management of damaged and severely damaged streams may focus on decreasing
pollutant loads to downstream receiving waters but the ability to restore natural functions is
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unlikely. Restoration efforts may also focus on making the remaining stream systems stable,
aesthetically pleasing and an amenity to the community.

The roads and buildings GIS data layers from Baltimore County were used to determine
the total impervious area within subwatersheds of Upper Jones Falls. Table 2-10 presents the
results of this analysis and  Figure 2-12 shows the distribution of impervious area in the study

area.

Table 2-10: Upper Jones Falls Estimated Impervious Surfaces

Total Area Buildings Impervious
Subwatershed (ac) Roads (ac) (ac) Area (ac) % Impervious
Deep Run-Jones Falls 1,436.8 101.1 454 146.5 10.2
Dipping Pond Run 1,758.4 84.8 38.4 123.2 7.0
Jones Falls 54474 417.6 203.6 621.2 114
Jones Falls (North Branch) 4,544.8 1971 98.2 295.3 6.5
Total 13,187.4 800.6 385.6 1,186.2 9.0

Impervious surfaces cover nine percent of the total land surface in Upper Jones Falls,
with two of the four subwatersheds (Dipping Pond Run and Jones Falls North Branch) below the
ten percent of impervious area threshold to qualify as sensitive watersheds ( Figure 2-13), and
the two remaining subwatersheds qualifying as impacted, according to CWP’s impervious cover
model. This is a relatively low level of impervious area, especially when compared to more
developed subwatersheds in Baltimore County.
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Figure 2-12: Upper Jones Falls Impervious Surfaces
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Figure 2-13: Upper Jones Falls Impervious Cover Ratings
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2.3.4 Drinking Water

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

2.3.4.1 Public Water Supply

Environmental impacts associated with public supply of water include the potential for
increased residential development, associated impervious cover effects and the potential for leaks
from the system. Upper Jones Falls lies outside of the area served by the Baltimore Metropolitan
water supply, so the potential for leaks from the system are not an issue in this watershed.
However, the effects associated with impervious cover and development in the watershed do
have an impact on water quality and habitat in local streams.

2.3.4.2 Groundwater

Water supply in Upper Jones Falls is provided largely by groundwater wells. The
underlying geology can cause well yield and water quality to be highly variable even in this
small area. Wells in the Cockeysville marble, which underlie approximately 30 percent of the
watershed have some of the highest yields in Baltimore County due to fractures and cavities that
have high capacities to hold and conduct water. Wells in areas underlain by Loch Raven schist,
approximately 54 percent of the watershed primarily in the central and northern portions, have
been identified by the county as critical yield areas due to a lower degree of fracturing in the rock
and may yield less flow than wells in other geology.

Groundwater quality is also affected by geologic formations. For example, naturally
occurring radionuclides have been detected in groundwater at levels above the US EPA Drinking
Water Standards in areas underlain by the Baltimore, Setters, and Slaughterhouse Gneiss,
(http://resources.baltimorecountymd.gov/Documents/Environment/radionuclidehomeownersguid
erev011012.pdf) which underlie 14 percent of the watershed. Hardness may be a problem in
areas underlain by marble due to higher concentrations of calcium and magnesium. In addition,
groundwater may be more acidic when obtained from aquifers in gneiss and schist while in
marble formations ground water is usually alkaline (Baltimore County DEPRM, 2011). In
potential karst terrain, such as the Green Spring Valley, runoff, spills, or fertilizers from lawns
and farms can leach through the many spaces in the rock, unfiltered by the soil, enter the
groundwater system, and potentially flow into water sources.

(Source: MGS, http://www.mgs.md.gov/geology/geohazards/sinkholes_in_maryland.html)

2.3.5 Wastewater

Wastewater produced through human use must be treated. This is accomplished either
through public conveyance to a wastewater treatment facility or through individual wastewater
treatment systems such as septic systems. Residential wastewater consists of all water typically
used by residents including wash water, bathing water, human waste disposal water, and any
other rinse water (e.g., paint brush, floor washing, etc.). Industrial and commercial facilities must
also dispose of any water used as part of their operations. Depending on the operation, the water
could contain any number of contaminants, including metals, organic compounds, detergents, or
synthetic compounds. All of these wastes have the potential to harm the natural environment and
drinking water sources.
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2.3.5.1 Septic Systems

Properly functioning septic systems provide treatment for pathogens and phosphorus
present in wastewater, but can discharge nitrogen in the form of nitrates. Depending on the
location of the system, the nitrates may either be reduced or eliminated through denitrification as
the water passes through riparian buffers, particularly forested riparian buffers. Failing and
improperly maintained systems can release nitrogen, phosphorus, and other chemicals,
contaminating the aquatic environment. They can also result in increased bacterial contamination
of nearby streams and are therefore a human health concern.

Public sewer in Upper Jones Falls is provided only in the southern portions of the
watershed and therefore septic systems are numerous. According to Baltimore County Bay
Restoration Fund tracking there are 2,686 septic systems in Upper Jones Falls. Table 2-11 shows
the distribution of these septic systems among the four subwatersheds.

Table 2-11: Approximate Number of Septic Systems in Upper Jones Falls

Number of Septic Systems
Subwatershed (estimated)
Deep Run - Jones Falls 365
Dipping Pond Run 349
Jones Falls 808
Jones Falls (North Branch) 1,164
Total 2,686

2.3.5.2 Public Sewer

A public sewer system conveys wastewater from individual residences and businesses to
a facility that treats the wastewater prior to discharge. The system itself consists of the piping
system and cleanouts on the individual properties that are owned by the property owner. 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
pressurized mains. There are no pumping stations in the Upper Jones Falls watershed.

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 failure, or rainwater inflows exceeding the capacity of the pipe. However, since
most of Upper Jones Falls lies outside of the area served by the Baltimore County public sewer
system, these issues are not applicable in most of the watershed.

Since the southern portion of the watershed lies within the public sewer district, these
impacts could occur. Information on sewer lines in the watershed is provided in Table 2- 12 and
Table 2-13. The density of public sewer is much lower in this watershed than the adjacent
Northeastern Jones Falls and other similar watersheds with sewer service within the URDL.
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Table 2- 12: Public Sewer Piping Length in Upper Jones Falls
Pressurized
Main Gravity Main
Pressurized | Abandoned | Gravity Main | Abandoned
Subwatershed Main (ft) (ft) (ft) (ft) Total (ft)

Deep Run - Jones Falls 2,067.5 - 9,679.7 11,747.2
Dipping Pond Run - - - - -
Jones Falls 11,981.9 - 85,288.0 334 97,303.2
Jones Falls (North Branch) - - - - -
Total 14,049.3 - 94,967.7 33.4 109,050.4

Table 2-13: Sewer Pipe Length per Square Mile

Pressurized | Gravity Main

Subwatershed Main (ft/mi2) (ft/mi?)
Deep Run - Jones Falls 920.9 4,311.7
Dipping Pond Run - -
Jones Falls 1,407.7 10,020.2
Jones Falls (North Branch) - -
Total 681.8 4,608.9

2.3.6 Stormwater

Stormwater is surface water or snowmelt resulting from precipitation. Stormwater that
does not infiltrate into the ground, evaporate, or transpire through plants becomes surface runoff
that flows directly to streams, with or without being directed to a storm drainage system.
Stormwater runoff is affected by the amount and intensity of rainfall, soil characteristics, surface
slope and land use/land cover. Runoff is higher in areas with greater impervious surfaces and on
agricultural land than on undeveloped land. Certain types of agricultural uses such as row crops
can dramatically increase runoff especially compared to low density development. This can lead
to flooding and stream erosion, resulting in the destruction of habitat and a reduction of a
stream’s natural ability to remove pollutants.

Stormwater runoff can also carry various contaminants and contribute to thermal impacts
on streams. Pollutants deposited on impervious surfaces and other developed lands from daily
human activities are washed off into stream systems by stormwater. Runoff from agricultural
operations and residential areas can carry pollutants such as nutrients, pathogens, and chemicals
to receiving water bodies.

2.3.6.1 Storm Drainage System

The storm drainage system commonly consists of curb and gutter with associated inlets
(road drains), and a piping system, or drainage swales (e.g., roadside ditches) which may or may
not be connected to storm drain pipes. The purpose of these systems is to remove water quickly
from roadways to prevent flooding and potentially hazardous situations. However, the
environmental impacts from the two systems are different. The curb and gutter system quickly
and efficiently removes water from impervious surfaces and routes that water to low spots in the
topography, usually directly to the stream. This type of system delivers not only increased
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volumes of water, but pollutants associated with impervious surfaces are carried untreated
directly to the stream system or other receiving water body (bypassing any existing buffer).

Grass drainage swales do not move the water as quickly as curb and gutter systems and
may allow the water to slow somewhat prior to entering the stream system, or in some cases
storm drain pipes. Drainage swales also allow some infiltration into the soil thus reducing the
amount of water eventually delivered to the receiving water body. The infiltration and slower
movement of water also provide some filtering of pollutants.

Table 2-14 shows the components of the storm drain system by subwatershed. There are
seven major (> 3 feet in diameter) storm drain outfalls in Upper Jones Falls. The minor (< 3 feet
in diameter) storm drain outfalls and corresponding pipe lengths are also shown. Table 2-15
shows the percentage of area served by the storm drain system.

Table 2-14: Upper Jones Falls Storm Drain System Components

Major (>3ft) Minor (<3ft) All Outfalls
Total Total Total
Outfalls | Inlets | Pipe | Outfalls | Inlets Outfalls | Inlets | Piping
Subwatershed (#) (#) (ft) (#) (#) Pipe (ft) (#) (#) (ft)
Deep Run-Jones Falls 1 6 | 1,300 9 14 2,710 10 20 4,010
Dipping Pond Run 1 711,680 8 15 2,205 9 22 3,885
Jones Falls 4 18 | 4,370 67 193 32,570 7 211 36,940
Jones Falls (North
Branch) 1 9 ] 1,050 56 194 27,240 57 203 28,290
Total 7 40 | 8,400 140 416 64,725.0 147 456 73,125
Table 2-15: Upper Jones Falls Stormwater System Coverage
Stormwater Area Covered by
System Drainage Stormwater Number of Inlet Density
Subwatershed Area (acres) System (%) Inlets (#) (#/ mi2)
Deep Run-Jones Falls 59.4 4.1 20 8.9
Dipping Pond Run 77.5 4.4 22 8.0
Jones Falls 593.9 10.9 211 248
Jones Falls (North Branch) 559.7 12.3 203 28.6
Total 1,290.5 9.8 456 22.1

2.3.6.2 Stormwater Management Facilities

Starting in the mid-1980s the Maryland Department of Environment (MDE) began
requiring new development to implement stormwater management to control the quantity of
stormwater runoff. This continues to be a significant consideration for development across the
state. Stormwater management systems, such as stormwater ponds, can reduce erosion,
sedimentation, pollution, and flooding. Increased importance of water quality and water resource
protection led to the development of the Maryland Stormwater Design Manual in 2000 (MDE,
2000, revised 2009) which provided BMP design standards that endeavored to mimic natural
hydrologic processes to preserve pre-development conditions. The subsequent Maryland
Stormwater Management Act of 2007 expanded on the 2000 manual regulations by requiring
that environmental site design (ESD) techniques be implemented in new development via
nonstructural BMPs and/or other better site design techniques. Full implementation of onsite
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ESD can in some cases eliminate the need for downstream stormwater management (SWM)
facilities.

There are many types of BMPs available for managing stormwater runoff and providing
stormwater quality treatment, all with differing pollutant removal capabilities. Several
considerations are taken into account when selecting appropriate stormwater treatment measures
such as space, maintenance, cost, and community acceptance.

Table 2-16 and  Figure 2-14 summarize and display the location of the 147 public and
private stormwater management facilities for all land uses in Upper Jones Falls. Jones Falls has
the highest number of facilities (67) followed by Jones Falls (North Branch) with 41 facilities.
Deep Run has 29 facilities and Dipping Pond Run has the least with 10. Filtration practices are
the most numerous in two of the four subwatersheds: Deep Run and Jones Falls (North Branch).
In Jones Falls and Dipping Pond Run, extended detention practices are the most numerous. With
the exception of the detention ponds, designed for peak flow control, these stormwater
management facilities provide water quality treatment.

Table 2-16: Upper Jones Falls Stormwater Management Facilities

Jones
Deep Run- Falls
Jones Dipping Jones (North
SWM Facility Type Falls Pond Run Falls Branch) Total
Detention (#) 5 1 9 6 21
Drainage Area (ac) 104.8 65.0 144.0 155.8 469.5
Extended Detention (#) 10 7 29 5 51
Drainage Area (ac) 97.1 53.4 422.9 161.3 734.7
Filtration (#) 12 2 21 10 45
Drainage Area (ac) 53.2 1.2 25.8 40.1 120.2
Infiltration (#) 1 8 17 26
Drainage Area (ac) 255 22.3 217 69.5
Proprietary (#) 1 1
Drainage Area (ac) 1.1 1.1
Wet Ponds and Wetlands (#) 1 2 3
Drainage Area (ac) 1.5 48.1 49.6
Total (#) 29 10 67 41 147
Total Area Treated (ac) 282.0 119.5 614.9 428.1 1,444.6

Table 2- 17 shows the percentage of urban land use area treated by stormwater
management. This was calculated by locating SWM facilities in the following MDP land uses:
very-low, low-, medium-, and high-density residential, commercial, industrial, institutional, open
urban and transportation and calculating the area treated by each of these SWM facilities. Table
2- 17 shows that 9 percent of the urban land uses in Upper Jones Falls are treated by SWM, with
Jones Falls receiving the highest area of urban land treated at 492 acres, or nine percent. Deep
Run has the highest percentage of its urban areas treated by SWM with 16.9 percent treated.
Locations of urban land use where there is no current stormwater management are good
candidates for implementing BMPs. Locations for implementing BMPs will be further discussed
in Chapters 3 and 4.
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Table 2- 17: Upper Jones Falls Urban Land Uses Treated by Stormwater Management

Urban Acres | Urban Land

Total Area | Urban Land Treated by Use Treated

Subwatershed (ac) Use (ac) SWM by SWM (%)
Deep Run-Jones Falls 1,436.8 1,134.4 242.7 16.9
Dipping Pond Run 1,758.4 1,036.8 96.2 55
Jones Falls 54474 3,923.6 492.0 9.0
Jones Falls (North Branch) 45448 2,785.2 356.5 7.8
Total 13,187.4 8,880.0 1,187.4 9.0
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Figure 2-14: Stormwater Management Facility Types
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2.3.7 NPDES Permits

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

There are 13 permitted facilities, ten of which are in the Jones Falls subwatershed
including two pools and a wastewater treatment facility.

Table 2-18: NPDES Permits in Upper Jones Falls

# Hydrostatic | # Stormwater #Wastewater | #Unknown /

Subwatershed Testing Discharge | #Pools | Treatment General # of Permits

Deep Run-Jones Falls 1 1
Dipping Pond Run 1 1
Jones Falls 1 1 2 1 5 10
Jones Falls (North Branch) 1 1
Total 1 1 2 1 8 13

2.3.8 Zoning

The Baltimore County Office of Planning (2013) defines zoning as “a system of land use
regulation that controls the physical development of land. It is a legal mechanism by which local
government is able to regulate an owner’s right to use privately owned land for the sake of
protecting the public health, safety, and/or general welfare.” Zoning controls development
patterns throughout the county over time.

The Comprehensive Zoning Map Process (CZMP) takes place every four years as
specified in the County Code. The most recent rezoning was completed and took effect
September 2012.

In 1967, Baltimore County established the Urban Rural Demarcation Line (URDL) as
part of its smart growth management policy. This line identified areas of Baltimore County that
had or would receive public water and sewer infrastructure, thus allowing for commercial and
residential development. Limits on infrastructure growth effectively ensured limited
development in areas outside of the URDL, including most of Upper Jones Falls.

The current zoning for the watershed is summarized in Table 2-19 and shown on
Figure 2-15, along with the location of the URDL. There are many zoning categories in
Baltimore County. Only those most applicable to this watershed are shown on the legend. The
majority of zoning categories within the watershed are resource conservation (‘RC’) categories.
There are also several properties that are in agricultural or conservation easements. These are
discussed later in section 2.3.8.1 Conservation Easements.

The greatest percentage of land in the watershed is zoned ‘RC 5’ or rural residential (50.0
percent), which provides for residential development in appropriate rural areas. Areas zoned ‘RC
2’, or agricultural protection (34.8 percent) is the next most common, this category is associated
with fostering and protecting agriculture. Of the remaining areas, 10.3 percent is zoned for
Density Residential uses (between 1 and 16 units per acre, zoning codes DR1 — DR16),
approximately two percent each for rural conservation and residential (‘RC6°) and resource
preservation (‘RC7’), and less than one percent each for all other zoning categories.
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Table 2-19: Upper Jones Falls Zoning (Baltimore County Office of Planning, 2013 and 2006b)

% of
Zoning Total Watershed
Code Zoning Description (Acres) Area

BL Business Local - Small-scale commercial 25.7 0.2
Business Local Restricted - permits a large range of retail and service uses;

BLR performance standards are required to protect adjacent residential communities 0.2 0.0

BM Business Major — Large-scale commercial 15.3 0.1

BR Business Roadside — Most permissive commercial classification 0.8 0.0

DR 1 712.5 54

DR 2 . o . . . . S 341.9 2.6
Density Residential - permit low, medium and high density urban residential

DR 3.5 . PR . . 2221 1.7
development. Numeral in each classification indicates maximum number of units

DR S.5 per acre. No standard unit lot size is required except for small tracts. 8.6 0.1

DR 10.5 19.1 0.1

DR 16 56.0 04

03 Office Park Zone - a zone to be used exclusively for office development 48.0 0.4
Office/Residential - permits development or limited enlargement of a single

OR1 medium-size office building or residential development potential to DR 5.5. 1.6 0.0
Office/Residential - permits development of office buildings with supportive

OR 2 accessory commercial uses or residential development potential to DR 10.5. 13.1 0.1

RC2 Agricultural Protection — Foster and protect agriculture 4,594.0 34.8

RC4 Watershed Protection — Protect the watersheds of the three regional reservoirs 0.7 0.0
Rural Residential — Provide for residential development in appropriate rural

RC5 areas 6,599.7 50.0
Rural Conservation and Residential — Provide greater protection for resource

RC6 areas 286.6 2.2
Resource Preservation — Protect cultural, historical, recreational and

RC7 environmental resources 232.0 1.8
Resource Conservation Commercial - provides commercial development at a

RCC scale appropriate to rural areas. 1.8 0.0

RO Residential Office — Permits house conversions to office buildings. 5.9 0.0
Residential Office — Permits house conversions to office buildings. Small

ROA conventional office buildings are permitted by special exception. 1.8 0.0

Total | 13,187.4 100.0
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Figure 2-15: Upper Jones Falls Zoning
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2.3.8.1 Conservation Easements

A conservation easement ensures the protection of significant natural resources on a
property. Placing a property under easement may allow the landowner to receive income, or
estate and property tax benefits while still maintaining ownership of the property.

Upper Jones Falls contains several conservation easements held under various
preservation programs. These include properties held in forest conservation and those under local
land trusts, Maryland Agricultural Land Preservation Foundation, and Maryland Environmental
Trust properties. These categories are discussed in more detail below. Table 2- 20 summarizes
the area within each subwatershed held in easement and  Figure 2-16 shows the location of
these properties.

Table 2- 20: Conservation Easements (Acres)
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Deep Run-Jones Falls 63.1 | 103.0 - - 103.0
Dipping Pond Run 10.2 | 331 59.2 241.1 3334
Jones Falls 140.7 | 176.9 144.7 498.4 820.0
Jones Falls (North Branch) 70.8 | 166.8 26.8 | 1,535.0 | 1,728.6
Total | 284.7 | 479.9 230.7 | 2,274.5 | 2,985.1

Forest Conservation easements in Baltimore County provide for the protection of forests
as required by the State of Maryland’s Natural Resources Article 5-1601-1613, Forest
Conservation Act. A forest, as defined by the County Code for this purpose, is an area 1-acre or
more in size with at least 50 percent of the trees having a 2-inch or greater diameter at 4.5 feet
above the ground. Forested buffers specifically refer to wooded areas that are adjacent to and
protect a stream. Buffers can include trees, shrubs or herbaceous vegetation and are not restricted
by minimum size requirements (Baltimore County Code Article 33 Title 5). Forest conservation
areas in the watershed often overlap other conservation easements. There are some areas of
forest that are held in both Forest Conservation and other easements. The 284.7 acres of Forest
Conservation easements shown in Table 2- 20 are those areas of forest that are not also held in
other easements, thus areas are not counted twice.

There are 479.9 acres of property held in local land trusts. Local land trusts are
preservation programs created in 1967 by the Maryland General Assembly to protect Maryland’s
natural environment. Larger properties (greater than 50 acres) are preferred for preservation
under these programs, but local land trusts are often willing to work with smaller properties
(EPS, 2014).

The Maryland Agricultural Land Preservation Foundation (MALPF) properties make up
230.7 acres of the watershed, with 144.7 acres in Jones Falls. The MALPF program was created
in 1979 and jointly funded by Baltimore County and the State of Maryland. The program is
dedicated to preserving farmland and promoting commercial agriculture. To qualify for this
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program, a farm must be a minimum of 50 acres or located adjacent to a preserved property.
Landowners receive cash payments for participating in this easement program (EPS, 2014).

The Maryland Environmental Trust (MET) was created by the Maryland General
Assembly in 1967 to protect Maryland’s natural environment. The MET seeks donated
easements on farms and in forests, wildlife habitats, natural areas, historic sites and other
valuable and scenic features. MET works with properties of any size but prefers donations of
lands greater than 50 acres. Landowners who donate land may qualify for a significant tax
deduction or credit.
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Figure 2-16: Upper Jones Falls Properties Under Easement

46



Upper Jones Falls Watershed Characterization Report August 2015

2.3.9 Historical Development

Historical development within the watershed began before 1900 with approximately 30
percent of development (of known data) occurring in the 1980s. Table 2- 21 provides a summary
of the number of units within each subwatershed and the decade built. Figure 2-17 and  Figure
2-18 shows the decade each parcel was developed using the GIS shapefile “HistoricalDevo2005”
provided by Baltimore County.

As discussed in section 2.3.6.2, in the mid-1980s the Maryland Department of
Environment (MDE) began requiring new development to implement stormwater management to
control the quantity of stormwater runoff. In 2007, the Maryland Stormwater Management Act
of 2007 expanded on the 2000 manual regulations by requiring that environmental site design
(ESD) techniques be implemented in new development via nonstructural BMPs and/or other
better site design techniques. As a result of the development patterns, most of the watershed was
built prior to the requirement for stormwater management.

Table 2- 21: Decade Built and Number of Units

©
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o & o
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Decade Built 2/ 8|8|8| 3| 2| 8| o e 8| 8| %/28
Deep Run-Jones
Falls 6 2| 4 5 3 34 57| 66 261 45 56 | 3| 182
Dipping Pond Run 17 171 8 7 18 72 57| 25 103 62 32 152
Jones Falls 53| 105 | 41| 50 47 | 239 | 392 | 307 680 | 200 | 102 | 7| 968
Jones Falls (North
Branch) 17 23] 34| 36 51| 124 99 | 242 415 ] 163 | 104 | 2| 409
Total | 93 | 147 | 87 | 98 | 119 | 469 | 605 | 640 | 1,459 | 470 | 294 | 12 | 1,11
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Figure 2-17: Number of Housing Units Built by Decade
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Figure 2-18: Decade Built

49



Upper Jones Falls Watershed Characterization Report August 2015

CHAPTER 3.0
Water Quality and Living Resources

3.1 Introduction

The Upper Jones Falls subwatershed (Area G) is part of the overall Jones Falls watershed
and includes Deep Run, Dipping Pond Run, North Branch, and the headwaters of the Jones Falls
mainstem. Area G is in the northern part of the watershed, northwest of Interstate 695 and west
of Interstate 83. The Area G subwatersheds (13,187 acres) represent half (50.8%) of the total
Jones Falls watershed drainage area that is located within Baltimore County (Table 3- 1).

Chapter 3 describes the water quality, living resources, and habitat for Area G based on
existing watershed conditions. In addition to water quality maintenance and improvement
strategies, the SWAP aims to provide a plan for the support of plants, animals, and their habitat.
Species living in natural communities require many habitat characteristics for survival including
land, water, and biological conditions that provide for their needs of food, water, shelter and
reproduction.

Water is an integral part of the habitat of all species. Animals and plants require water to
survive; their populations are intimately connected to water’s availability and its quality. They
respond to changes in water quality and habitat conditions in ways that reflect the health of water
bodies, the local geomorphology and activities occurring in the watershed. In some cases, water
quality is measured in terms of its ability to support living resources such as trout or shellfish.
Information on living resources is presented in this chapter as an indicator of water quality health
and of overall habitat conditions in the watershed. A baseline assessment such as this can help to
determine if current and future watershed management practices are adequately providing for the
needs of natural communities.

Existing water quality data was reviewed for the SWAP, including: impairments from
Maryland’s 303(d) listing, pollutant loadings analysis for total nitrogen and total phosphorus,
water quality monitoring data available to date, stream corridor assessments, and stormwater
management facility assessments.
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Table 3- 1: Percent of Area G Watershed Within the Jones Falls Watershed in Baltimore County

Subwatershed Total Area (Acres) % of Jones Falls Watershed
Deep Run 1,437 55
Dipping Pond Run 1,758 6.8
Jones Falls (North Branch) 4,545 17.5
Jones Falls Watershed (Baltimore County) 25,936 100
Jones Falls Mainstem 5,447 21.0
Area G Total 13,187 50.8

3.2 Designated Water Uses, 303(d) Listings and Total Maximum Daily Loads (TMDLs)

This section provides a summary of water quality impairments for the Jones Falls
watershed as reported by the Maryland Department of the Environment (MDE). Jones Falls and
all tributaries upstream of Lake Roland are designated as Use Class I1I, Nontidal Cold Water
(COMAR 26.08.02.08). The designated uses include water contact sports, leisure activities
involving direct contact with surface water, fishing, growth and propagation of trout and other
fish, aquatic life and wildlife, agricultural water supply, and industrial water supply, (COMAR
26.08.02.02).

Section 303(d) of the 1972 Clean Water Act requires states to develop, and periodically
update, a list of impaired waters that fail to meet applicable state water quality standards which
are defined by their designated uses. States must also establish priority rankings and develop
Total Maximum Daily Loads (TMDLs) for waters on this list, known as Category 5 waters and
historically called the 303(d) list. According to USEPA, a TMDL is a calculation of the
maximum amount of a pollutant that a water body can receive and still safely meet state water
quality standards. TMDLs can be developed for a single pollutant or group of pollutants of
concern (e.g. sediment, metals, bacteria, nutrients, and pesticides).

TMDLs have been completed and approved for the Jones Falls watershed (8-digit
watershed) for total suspended solids (TSS), fecal bacteria, and polychlorinated biphenyls
(PCBs) and chlordane in fish tissue in Lake Roland (Table 3- 2). The watershed has several
Category 5 listings, which will require a TMDL or other acceptable pollution abatement
initiative to be developed. These include impairments due to chlorides and sulfates in the 8-digit
watershed, and impairment due to exceeded water temperature criteria in three 12-digit
watersheds within the non-tidal segments of Jones Falls (MDE, 2014). These listings are
categorized as low priority for the development of a TMDL.

There are also several Category 2 listings, which are water bodies that meet some water
quality standards, but have insufficient data on other water quality standards. Category 2 listings
include zinc, lead, and phosphorus in the non-tidal 8-digit watershed, chlordane and mercury in
fish tissue in Lake Roland, and copper in one 12-digit basin and multiple segments of the 8-digit
watershed. Table 3- 2 provides a summary of the impairment listings and status. Impairment
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listings reflect the inability to meet water quality standards for the designated uses discussed

above.

Table 3- 2: Water Quality Impairment Listing and Status

Impairment Applicable Designated

(Year Listed) Water Type TMDL Status Use
Sedimentation/siltation or
Total Suspended Solids (TSS; 1996) Non-Tidal 8-Digit Watershed | TMDL Approved (2011) | Aquatic Life and Wildlife
Fecal Coliform (2002) Non-Tidal 8-Digit Watershed | TMDL Approved (2008) Water Contact Sports
PCB in Fish Tissue (Lake Roland; 2002) Impoundments | TMDL Approved (2014) Fishing

TMDL Approved (2001)
Relisted as Category 2
Chlordane (Lake Roland; 2000) Impoundments (2012) Fishing
Water Temperature
(021309041036, UTJones Falls) Non-tidal Segment(s) Category 5 | Aquatic Life and Wildlife
Water Temperature
(021309041036, UT N. Branch Jones Falls) Non-tidal Segment(s) Category 5 | Aquatic Life and Wildlife
Water Temperature
(021309041036, Slaughterhouse Branch) Non-tidal Segment(s) Category 5 | Aquatic Life and Wildlife
Sulfates (2010) Non-Tidal 8-Digit Watershed Category 5 | Aquatic Life and Wildlife
Chlorides (2010) Non-Tidal 8-Digit Watershed Category 5 | Aquatic Life and Wildlife
Channelization (2012) Non-Tidal 8-Digit Watershed Category 4c' | Aquatic Life and Wildlife
Water Temperature
(021309041036, Dipping Pond Run) Non-tidal Segment(s) Category 32 | Aquatic Life and Wildlife
Water Temperature
(021309041036, N. Branch Jones Falls) Non-tidal Segment(s) Category 32 | Aquatic Life and Wildlife
Zinc (1996) Non-Tidal 8-Digit Watershed Category 2 | Aquatic Life and Wildlife
Subwatershed

Copper (1996) (021309041032) Category 2 | Aquatic Life and Wildlife

! Category 4c listings are water bodies for which are impaired by a non-conventional pollutant
2 Category 3 listings are water bodies for which there is insufficient data and information to determine if

any water quality standard is being met
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Subwatershed, Multiple
Copper (1996) Segments Category 2 | Aquatic Life and Wildlife
Mercury in Fish Tissue (Lake Roland) Impoundments Category 2 Fishing
Lead (1996) Non-Tidal 8-Digit Watershed Category 2 | Aquatic Life and Wildlife
Total Phosphorus (1996) Non-Tidal 8-Digit Watershed Category 2 | Aquatic Life and Wildlife
Chlordane (1996) Impoundments Category 2 Fishing

With the completion of a number of TMDL analyses for impaired waters, target load
reductions for sediment and fecal coliform have been determined. Table 3- 3 summarizes the
reductions required for the Jones Falls watershed for each waterborne pollutant of concern.

Table 3- 3: TMDL Reduction Requirements for Urban Stormwater* (citation)

Watershed Sediment Fecal Coliform PCBs

Jones Falls 21.9% 92.4% 29.3%

*The Baltimore County TMDL Implementation Plans will provide a detailed explanation
of how these reduction requirements were derived

The load reduction of 21.9% for sediment is the reduction required for the entire Jones
Falls watershed in accordance with the local TMDL reduction requirements. The local sediment
TMDL was developed based on an impairment to the biological community, which was
identified by an evaluation of IBI scores at monitoring stations in the watershed. Reductions
necessary for this specific SWAP area will be determined by the IBI scores found at the various
monitoring stations in this SWAP area. Data collected by EPS shows that the Jones Falls
(mainstem) subwatershed, Jones Falls (North Branch) subwatershed, and Deep Run
subwatershed had less than fair IBI scores (see Section 3.4.2 for more detailed information).
Based on this assessment, sediment reductions to meet the local TMDL requirements will be
needed in the Jones Falls (mainstem) subwatershed, Jones Falls (North Branch) subwatershed,
and Deep Run subwatershed. Future monitoring will continue to assess the status of IBI scores at
watershed monitoring stations. The Bacteria reduction is based on bacteria inputs from bacteria
monitoring sites in the watershed. For this SWAP area, there is currently only one bacteria
monitoring station, which is located in the Jones Falls (mainstem). The reduction of 92.4% is the
reduction that must be measured at that particular monitoring station in order to reach water
quality standards for bacteria at that site. The PCB reduction is the requirement for the Lake
Roland Reservoir, which is outside of the SWAP area. One major source of PCBs is legacy
sediment at the bottom of Lake Roland that has been contaminated by past inputs of the toxin. It
is not yet known if there are significant traceable inputs to the reservoir that may be coming from
upstream. Because the SWAP area is upstream of the reservoir, the PCB reductions are
potentially a concern for this SWAP area, but it is not yet known exactly how much of that
29.3% reduction will need to come from the Upper Jones Falls SWAP area. Further investigation
into the existing inputs of PCBs to Lake Roland will need to be performed.
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3.2.1 Sediment

A TMDL for total suspended solids (TSS) was approved in 2011 for the non-tidal
portions of the 8-digit watershed including Area G. Sources of sediment in Upper Jones Falls
include urban, agricultural, and stream erosion. While there is no numeric water quality standard
for sediment, excessive sedimentation can negatively impact aquatic health and recreational uses.
Biological communities in Jones Falls are likely impaired due to flow and sediment related
stressors (MDE, 2011). An Index of Biotic Integrity (IBI) score of fair or good for the watershed
would indicate a healthy aquatic community. In order to meet water quality goals, a target
reduction of 21.9% was established for sediment. The sediment TMDL is included as Appendix
L

3.2.2 Fecal Coliform

Fecal bacteria are microscopic single-celled organisms (primarily fecal coliform and fecal
streptococci) found in the wastes of warm-blooded animals. Excessive amounts of fecal bacteria
in surface water used for recreation are known to indicate an increased risk of pathogen-induced
illness to humans. MDE has identified the Jones Falls watershed as impaired for fecal coliform
bacteria (MDE, 2008). Target load reductions were over 90% in all areas of the Jones Falls
watershed, which is not a practicable or achievable goal. In this case, MDE recommended a
staged approach to reducing sources of fecal coliform (MDE, 2008). A TMDL developed for
fecal coliform was approved in 2008 and is included as Appendix 1.

The locations of future bacteria monitoring sites in Area G are shown in Figure 3- 1.
These sites will be used to develop subwatershed prioritization for bacteria source tracking.
These subwatersheds will be monitored on a fixed site, fixed interval basis over the seasonal
monitoring period (May 1% through September 30™) for two successive years, starting in 2015.

3.2.3 PCB in Lake Roland

PCBs are chemicals that were used in manufacturing of electrical transformers, plastics,
paints and lubricating oils that can persist for many years in lake and river sediments. A federal
ban was placed on the sale and production of PCBs in 1979, but PCBs are still allowed in large
scale transformers and capacitors. Consumption of PCBs has been linked to various types of
cancer and birth defects in humans. PCB’s tend to bioaccumulate or become more persistent as
they progress up the food chain to humans. In Maryland, the fish tissue concentration of PCBs
that is acceptable for human consumption is 39 ng/g (MDE, 2013). MDE has conducted studies
of PCB concentrations in the tissue of fish, non-native Asiatic clams (Corbicula fluminea), and
sediment and water column samples in the Jones Falls watershed to create baseline loads of
PCB’s. Tissue concentration from clam surveys found that a sampling site on the Deep Run
tributary within Area G had the highest mean PCB concentration in Jones Falls, indicating that
this subwatershed may be the main source of PCB to Lake Roland. However, the PCB
concentration in Lake Roland's fish tissue between 2000 and 2007 had declined from 79.88 ng/g
to 43.48 ng/g, which is a 54% decrease in that time period. Thus further data collection is needed
to determine if the levels are still exceeding the criteria. The TMDL for PCBs in Lake Roland is
included as Appendix L.
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Figure 3- 1: Area G Chemical Trend Monitoring and Future Bacteria Monitoring Site Locations
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3.2.4 Chlordane in Lake Roland

Lake Roland was placed on Maryland’s 1996 303(d) list of water quality limited segments
(WQLS) for chlordane; the lake was listed based exclusively on fish tissue sample data collected by
the Office of Environmental Programs (OEP) in 1983 and 1984. The Baltimore City Department of
Water and Wastewater requested that OEP test the fish in Lake Roland in 1983, after results from
surveys by Maryland’s fish tissue monitoring program indicated a potential for problems in selected
urban areas. The TMDL developed for chlordane was approved in 2001 and is currently listed as
Category 2. The TMDL is provided in Appendix I. The Lake Roland impoundment was delisted for
chlordane in Maryland’s 2012 Integrated Report as new fish tissue data collected in 2007
established that fish tissue concentrations for chlordane were well below the fish tissue
impairment threshold of 242.8 parts per billion (ppb). Maryland is also proposing an iterative
monitoring and evaluation process in the form of routine sediment and fish tissue monitoring, with
occasional stream and water column samples. Maryland is proposing triennial monitoring of fish and
surface sediments with yearly reevaluation regarding the sampling frequency.

3.2.5 Chesapeake Bay TMDL

As part of the Chesapeake Bay TMDL, contributing systems from all states draining to
the Bay have been assigned nutrient reduction requirements. The nitrogen and phosphorus
reductions for the Chesapeake Bay TMDL are to be met by 2025, with 60% of the reductions
achieved by 2017. These reductions have been separated out for the urban load and for the
agricultural load as shown in Table 3- 4.

Table 3- 4: TMDL Reduction Requirements for Urban Stormwater

Required Nitrogen Required Phosphorus
Reduction Reduction
Urban Load 32.2% 47.0%
Agricultural Load 32.0% 21.4%

These reductions are based on land use only and do not account for any reductions in
nitrogen and phosphorus from existing BMPs.

3.2.6 Water Quality Analyses (WQA)

The non-tidal portions of the Jones Falls 8-digit watershed have historical listings for
impairments by chlordane (1996), copper (1996), lead (1996), zinc (1996), nutrients (1996),
suspended sediments (1996), fecal coliform (2002), PCBs in fish tissue (in Lake Roland
impoundment only; 2002), and evidence of biological impacts (2002). A water quality analysis
(WQA) found that aquatic life criteria for copper and lead are being met in Jones Falls, except
for in the lower-most 12-digit basin (basin code 02130901032). Therefore, the WQA supported
the removal of the 8-digit watershed from the 303(d) list for lead and copper (MDE, 2004). A
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WQA for zinc also indicated that a TMDL was not necessary, and that Jones Falls should be
removed from being listed as impaired by zinc (MDE, 2002). As discussed above, TMDLs for
PCBs and chlordane in Lake Roland and sediments and fecal coliform in the 9-digit watershed
have been developed and approved.

3.3 Pollutant Loading Analysis - Total Nitrogen and Total Phosphorus

3.3.1 Land Use Pollutant Loading

Land use analyses have been performed for each of the Maryland designated 8-digit
watersheds located entirely or in part within Baltimore County. As part of these analyses,
Baltimore County derived watershed-specific pollutant loading rates for nitrogen, phosphorus,
and sediment based on the Chesapeake Bay Program (CBP) July 2011 Watershed Model. The
model derived segment-specific loading rates for urban and non-urban land uses, defined as the
Water Resources Element (WRE) land use. Pollutant loading rates corresponding to different
land use types in the Upper Jones Falls watershed are summarized in Table 3- 5. This
information is used to help prioritize subwatersheds and identify strategies to reduce pollutant
loadings presented in the SWAP (see Chapters 3 and 4).

Table 3- 5: Annual Pollutant Loading Rates for Upper Jones Falls (Ibs/acrelyear)

Total Nitrogen | Total Phosphorus

WRE Land Use Per Acre Per Acre

Urban Impervious 17.4 1.5
Urban Pervious 11.6 0.3
Cropland 23.1 1.3
Pasture/Orchards/Agricultural

Buildings 8.0 0.7
Livestock 162.7 23.9
Forest 2.8 0.04
Water 10.3 0.6

3.3.2 Septic System Pollutant Loading

Total nitrogen loads from septic systems were calculated for each subwatershed based on
distance of the septic system from a stream of either less than, or greater than 1,000 feet and
assumes 2.6 persons/septic system unit. This method is consistent with the approach taken to
define septic system loads in the County Watershed Implementation Plan. Table 3- 6 provides a
summary of septic systems in each subwatershed. The nitrogen load from septic discharge passes
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through the soil and reaches the stream through groundwater. A portion of the nitrogen load will
be attenuated by the soil. The pass-through rate is defined as the percent of the septic nitrogen
load that reaches the stream through groundwater (i.e., is not attenuated). Results are provided in
Table 3- 9.

Table 3- 6: Number of People and Septic Systems (OSDS) in Each Subwatershed

# 0OSDS # 0SDS
Subwatershed (<1,000 ft of stream) | (>1,000 ft of stream)
Deep Run - Jones Falls 105 260
Dipping Pond Run 105 244
Jones Falls 333 475
Jones Falls (North Branch) 517 647
Total 1,060 1,626

To determine the pollutant loading from each land use, the Maryland Land use/Land
cover categories were assigned to the WRE land cover categories (Table 3- 7). The large-lot
subdivision MDP land use categories do not have an obvious analogue in the CBP pollutant
loading rates, or WRE land use category. Therefore, the loading rate is derived using the relative
contributions of individual WRE land use categories (cropland, urban, forest and pasture) (Table
3-8). The total acreage for each WRE land cover category was calculated. These areas were
multiplied by the corresponding pollutant loading rates in Table 3- 5. The resulting annual
pollutant loads for total nitrogen and total phosphorus for Upper Jones Falls are summarized in
Table 3- 9.

Table 3- 7: Relationship Between MDP Land Use/Land Cover Categories to WRE Land Cover Categories

MDP Land Use/Land Cover Categories WRE Land Cover Categories
191 Large Lot Subdivision (Agriculture) See Table 3- 8
192 Large Lot Subdivision (Forest) See Table 3- 8
11 Low Density Residential Urban
12 Medium Density Residential Urban
13 High Density Residential Urban
14 Commercial Urban
15 Industrial Urban
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MDP Land Use/Land Cover Categories WRE Land Cover Categories
16 Institutional Urban
17 Extractive Urban
18 Open Urban Urban
21 Cropland Cropland
22 Pasture Pasture/Orchards/Ag. Building
23 Orchards Pasture/Orchards/Ag. Building
24 Feeding Operations Livestock
25 Row and Garden Crops Cropland
41 Deciduous Forest Forest
42 Evergreen Forest Forest
43 Mixed Forest Forest
44 Brush Forest
50 Water Water
60 Wetlands Forest
72 Bare Rock Urban
80 Transportation Urban
242 Ag. Buildings Pasture/Orchards/Ag. Building
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Table 3- 8: Recommended Load Group Composition for Large Lot Subdivision Type (Hirsch, 2011)

MDP Land Use/Land Cover Proportion of Area by Loading Rate Groups
Categories
Cropland Urban Forest Pasture
191 Large Lot Subdivision 14.2% 16.1% 27.6% 42.1%
(Agriculture)
192 Large Lot Subdivision 5.4% 9.6% 78.4% 6.6%
(Forest)
Table 3- 9: Total Annual Nutrient Loads from Area G
Nitrogen Phosphorus
Area Rate Rate Load
WRE Land Cover (Acres) (Ibs/acreslyr) Load (lbs/yr) (Ibs/acresl/yr) (Ibslyr)
Cropland 1,766 23.08 40,770 1.32 2,332
Forest 3,147 2.77 8,718 0.04 126
Pasture/Orchards/Ag. 669
Building 7.97 5,335 0.72 495
Impervious Urban 695 17.36 12,074 1.51 1,050
Pervious Urban 6,910 11.55 79,812 0.30 2,073
Livestock 0 162.7 0 23.92 0
Water 0 10.26 0 0.61 0
Septic Systems - - 20,929.2 - 0
Total 13,187 167,638.2 6,076
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Table 3- 10: Upper Jones Falls WRE Land Cover Categories (acres)

Jones
Falls
Deep Run - Dipping Jones (North
WRE Land Cover Jones Falls | Pond Run Falls Branch)
Cropland 87 148 597 935
Forest 317 523 1236 1,071
Pasture/Orchards/Ag. Building 30 213 358 69
Urban Impervious 102 61 371 161
Urban Pervious 902 813 2,885 2,309
Water - - - -
Totals 1,438 1,758 5,447 4,545

Table 3- 11: Annual Total Nitrogen Loads by Subwatershed

August 2015

Subwatershed Deep Run - Dipping Pond Jones Falls | Jones Total (watershed)
Jones Falls Run Falls
(North
Branch)
Total Area (acres)
1,436.8 1,758.4 54474 4,544.8 13,187.40
Cropland
1,997.8 3,415.5 13,776.8 21,579.8 40,769.94
Forest
878.0 1,448.6 3,424 1 2,967.4 8,718.17
< | Pasture/Orchards/Ag.
& | Building 238.9 1,696.2 2,851.1 548.9 5,335.10
_..g Urban Impervious
= 1,779.1 1,062.8 6,445.0 2,786.8 12,073.66
'-g Urban Pervious
't:v 10,420.9 9,394.7 33,325.9 26,670.5 79,812.06
2 | Water
2 - - - - -
Septic Systems
2,683.6 2,584.9 6,354.0 9,306.8 20,929.22
Total Nitrogen
(Ibslyr) 17,9984 19,602.8 66,176.9 63,860.2 167,638.16
Total Nitrogen 12.5 11.1 12.1 14.1 12.7
Loading Rate
(Ibs/acrelyr)
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Table 3- 12: Annual Total Phosphorus Loads by Subwatershed

Subwatershed Deep Run - | Dipping Pond Jones Jones Falls Total
Jones Falls Run Falls (North Branch) | (Watershed)
Total Area
(acres) 1,436.8 1,758.4 5447.4 4,544.8 13,187.4
1 Cropland 114.3 195.3 787.9 4,544.8 2,331.7
=
= | Forest 12.7 20.9 49.4 42.9 125.9
g
9 Pasture/Orchard
2 s/Ag. Building 222 157.5 264.7 51.0 4954
o
@ =) Urban
& 4| Impervious 154.7 924 560.6 242.4 1,050.2
© =
B o
E é Urban Pervious 270.7 244.0 865.6 692.7 2,073.0
T
£ S| Water 0.0 0.0 0.0 0.0 0.0
Septic Systems - - - -
Total Nitrogen
(Ibslyr) 574.5 710.2 2,528.3 2,263.2 6,076.2
Total Nitrogen
Loading Rate
(Ibs/acrelyr) 0.4 04 0.5 0.5 0.5

3.4 Water Quality Monitoring Data

Baltimore County conducts chemical, biological, and illicit discharge and elimination
monitoring within Area G. Section 3.4.1 summarizes the chemical data available for Area G.
Section 3.4.2 summarizes the biological monitoring program. Section 3.4.3 discusses the illicit
discharge detection and elimination program.

3.4.1 Chemical Data

Baltimore County initiated the trend chemical monitoring program in January 2011. Forty
sites were chosen throughout the County to be monitored once per month on approximately the
same day, regardless of weather. Sites were generally chosen to correlate with USGS gage
locations. The standard set of monitored pollutants includes total suspended solids (TSS), total
solids (TS), total Kjeldahl nitrogen (TKN), nitrate/nitrite, total phosphorus, ortho-phosphorus,
cadmium, copper, lead, zinc, biochemical oxygen demand (BOD), chemical oxygen demand
(COD), chlorides, sodium, hardness, magnesium and calcium as well as temperature and pH
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determined in situ. Figure 3- 1 shows the location of the trend monitoring site in Area G and the
future bacteria monitoring sites. Site JF11 is located within Area G on the mainstem of Jones
Falls, and Table 3- 13 shows the results for sediment at this site, while Table 3- 14 shows the
trend sampling results for nutrient.

Table 3- 13: Average Baltimore County Trend Sampling Results for Sediment (n=12)

Site Date Average Daily Flow | Annual TSS TSS
(cfs) (Ibs) (Ibs/acre/day)
JF11 2011 11.9 45,599.0 0.0157
JF11 2012 11.6 41,589.4 0.0143
JF11 2013 12.3 43,616.2 0.0150
JF11 Average 11.9 43,601.5 0.0150

Table 3- 14: Trend Site Nutrient Ratings
Site Total Nitrogen (mg/L) Nitrate/Nitrite (mg/L) Total Phosphorus (mg/L)

JF11 Moderately Elevated Elevated Very High

Nutrient data (i.e. nitrate/nitrite, TKN, TN and TP) were rated based on the rating system
detailed in Table 3- 15. Total nitrogen concentration data ratings are adapted from the Maryland
Department of Natural Resources (2005a) using loading coefficients reported by Frink (1991).
Total phosphorus ratings were developed by evaluating non-tidal phosphorus data from the
Chesapeake Bay Program (USGS, 1999). Table 3-5 provides a summary of the nutrient ratings
for the sampling site. It should be noted that some detection limits exist on the low end, and
samples below detection limits were scored by default at two times the low end detection limit.
These default scores may impact ratings. For example, the default score for Total Phosphorus
prior to 2009 1s 0.01, and after 2009 it is 0.025 based on the limitations of sampling equipment.
With these limitations, a site will score moderately elevated for Total Phosphorus prior to 2009 if
the equipment cannot detect a measurement for Total Phosphorus, and after 2009 a site will score
elevated if the Total Phosphorus is not detectable based on the limitations of the sampling
equipment.

There are no water quality standards for nutrients in Maryland but for purposes of this
analysis, the nutrient ratings used are provided in Table 3- 15. Individual site rankings based on
mean scores and the nutrient rating criteria are provided in Table 3- 14. On average, total
nitrogen is moderately elevated for site JF 11. Nitrate/nitrite was elevated, and Total Phosphorus
was very high. However, all but four of the samples for Total Phosphorus were below the
detection limit of 0.05 mg/L, and thus were assigned the value 0.025 mg/L, or half the detection
limit. Table 3- 16 shows a statistical summary for nutrients at Site JF 11.

63



Upper Jones Falls Watershed Characterization Report August 2015

Table 3- 15: Ratings by Mean Nutrient Concentrations

Rating Total Nitrogen (mg/L) | Nitrate/Nitrite (mg/L) ;r'z;allLl)’hosphorus

Low <1.0 <0.65 <0.01
Moderately elevated 1.0-<2.0 0.65-<1.0 0.01-<0.02
Elevated 20-<3.0 1.0-<20 0.02 - <0.03
High 3.0-<4.0 20-<4.0 0.03 - <0.04
Very High >4.0 >4.0 >0.04

Table 3- 16: Summary of Trend Monitoring Data for Area G

Site
Parameter (mg/l)
JF11
No. Samples 28
Max. 94.74
Chloride
Mean 45.73
St. Dev. 15.96
Median 4229
No. Samples 27
Max. 278
Nitrate/Nitrite
Mean 1.70
Median 161
Total Kjeldahl | O Samples 34
Nitrogen i -
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Site
Parameter (mg/l)
JF11
Max. 0.62
Mean 0.20
St. Dev. 0.13
Median 0.10

No. Samples 25

Min. 1.28

Max. 2.83
Total Nitrogen

Mean 1.84

St. Dev. 0.49

Median 1.77

No. Samples 35

Min. 0.03
Total Max. 0.18
Phosphorus Mean 0.04
St. Dev. 0.04
Median 0.03
No. Samples 36
Min. 4.00
Max. 22.30
Temperature
(*C) Mean 13.06
St. Dev. 5.49
Median 13.60
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The USEPA National Recommended Water Quality Criteria lists the chronic aquatic life
criterion for chloride as 230 mg/L and the acute toxicity limit is 860 mg/L (USEPA, 1988). None
of the samples at JF11 exceeded the chronic aquatic life criterion or the acute toxicity limit.
However, the mean and the median levels are only slightly below the 50 mg/L chloride level
determined by the Maryland Biological Stressor Identification Process (MDE, 2009) to be
detrimental to aquatic life. The Jones Falls watershed has a Category 5 (former 303(d) list)
impairment for chlorides, which necessitates the development of a TMDL or other mitigation
measure.

3.4.2 Biological Data

This section combines biological monitoring data from two different sources including
the Maryland Biological Stream Survey (MBSS) and Baltimore County Department of
Environmental Protection and Sustainability (EPS). The MBSS was initiated by the Maryland
DNR in 1993 and is intended to provide unbiased, statewide estimates of the biological resources
in streams and rivers (Kazyak 2001, Stranko 2007). It uses both a stratified random and targeted
sampling approach to evaluate benthic macroinvertebrate and fish communities. Random sites
are stratified by basin, ecoregion, and stream order, depending on the sampling round. Targeted
sites consist of sentinel sites sampled to assess natural annual variation in stream conditions, as
well as other sites dedicated to special studies. The EPS employs a similar approach in their
Random Point Monitoring Program to evaluate the benthic macroinvertebrate community using
the MBSS protocols.

Benthic macroinvertebrates are organisms without a backbone that live on the bottom of
streams and can be seen with the naked eye. They are an important part of stream ecosystems as
they are a source of food for other aquatic life, including fish. Both benthic macroinvertebrates
and fish are useful indicators of stream health, as they integrate stressors at a site over time. The
presence, numbers, and types of organisms convey important information about water quality.
Data from the MBSS is used to calculate a Benthic Index of Biotic Integrity (BIBI) and a Fish
Index of Biotic Integrity, which provide a summary of the biotic conditions at a site. Qualitative
ratings of stream health are based on IBI scores and range from good (4.0 — 5.0), denoting
minimally impacted conditions, to very poor (1.0 — 1.9), indicating severe degradation.

The MBSS and EPS have conducted numerous surveys within the Area G watershed.
The results of these surveys, including IBI scores are summarized below.

Maryland Biological Stream Survey

Five MBSS sites are located in the Jones Falls (mainstem) subwatershed, including both
fish and benthic macroinvertebrate data. Eight MBSS sites are located in the Jones Falls (North
Branch) subwatershed. Benthic data were collected at all eight sites, but fish data were collected
at all but JONE-107-R-2002. One of the sites in the Jones Falls (North Branch) subwatershed is a
sentinel site (JONE-315-S), sampled from 2003-2010. In the Dipping Pond Run subwatershed,
there are two MBSS sites that contain both fish and benthic data. One of the sites is a sentinel
site (JONE-109-S), sampled from 2000-2010. There are no MBSS sites located in the Deep Run
subwatershed. Figure 3- 2 and
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Table 3- 17 summarizes the MBSS results for benthic macroinvertebrates. Figure 3- 3
and Table 3- 18 summarize the MBSS results for fish.
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Figure 3- 2: MBSS Benthic Index of Biological Integrity Site Locations and Rankings
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Figure 3- 3: MBSS Fish Index of Biological Integrity Site Locations and Rankings
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Table 3- 17: MBSS benthic macroinvertebrate data collected in the watershed planning area for SWAP G

SaionlD | Year | it | Ranking | Soures | SEHOND | Year | | g | Source
JONES FALLS SUBWATERSHED JONES FALLS (NORTH BRANCH) SUBWATERSHED
Unnamed Tributary 1 to Jones Falls Jones Falls (North Branch)
JONE-109-R-2002 | 2002 4.33 Good MBSS | JONE-315-S-2003 | 2003 4.67 Good MBSS
Unnamed Tributary to Jones Falls JONE-315-S-2004 | 2004 4.00 Good MBSS
JONE-112-R-2008 | 2008 2.00 Poor MBSS | JONE-315-S-2005 | 2005 5.00 Good MBSS
Jones Falls JONE-315-S-2006 | 2006 4.00 Good MBSS
BA-P-002-319-95 1995 3.67 Fair MBSS | JONE-315-S-2007 | 2007 3.33 Fair MBSS
BA-P-002-303-96 1996 4.00 Good MBSS | JONE-315-S-2008 | 2008 3.33 Fair MBSS
JONE-213-R-2002 | 2002 4.33 Good MBSS | JONE-315-S-2009 | 2009 2.33 Poor MBSS
JONES FALLS (NORTH BRANCH) SUBWATERSHED JONE-315-S-2010 | 2010 2.67 Poor MBSS
Unnamed Tributary to Jones Falls (North Branch) DIPPING POND RUN SUBWATERSHED
JONE-109-R-2008 | 2008 3.33 Fair MBSS Dipping Pond Run
Unnamed Tributary 1 to Jones Falls (North Branch) BA-P-234-109-95 1995 4.67 Good MBSS
JONE-101-R-2002 | 2002 3.67 Fair MBSS | JONE-109-S-2000 | 2000 4.67 Good MBSS
JONE-204-R-2002 | 2002 3.33 Fair MBSS | JONE-109-S-2001 | 2001 5.00 Good MBSS
Jones Falls (North Branch) JONE-109-S-2002 | 2002 4.00 Good MBSS
BA-P-077-322-95 1995 4.33 Good MBSS | JONE-109-S-2003 | 2003 4.67 Good MBSS
JONE-322-S-2000 | 2000 5.00 Good MBSS | JONE-109-S-2004 | 2004 4.00 Good MBSS
BA-P-107-123-95 1995 2.67 Poor MBSS | JONE-109-S-2005 | 2005 4.67 Good MBSS
BA-P-077-315-96 1996 4.67 Good MBSS | JONE-109-S-2006 | 2006 3.67 Fair MBSS
JONE-107-R-2002 | 2002 3.33 Fair MBSS | JONE-109-S-2007 | 2007 3.67 Fair MBSS
JONE-315-S-2000 | 2000 4.00 Good MBSS | JONE-109-S-2008 | 2008 3.67 Fair MBSS
JONE-315-S-2001 | 2001 4.00 Good MBSS | JONE-109-S-2009 | 2009 4.00 Good MBSS
JONE-315-S-2002 | 2002 4.33 Good MBSS | JONE-109-S-2010 | 2010 4.33 Good MBSS
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3.4.2.1 Benthic Macroinvertebrate Sampling Results

The BIBI scores for sites in the Jones Falls (mainstem) subwatershed ranged from 2.00
(Poor) to 4.33 (Good), with an average BIBI of 3.67 (Fair). Three of the five sites were rated as
Good. Mayflies (Order Ephemeroptera), which are generally sensitive taxa, dominated at sites in
the Jones Falls subwatershed, contributing to its generally high rating. Sites with lower BIBI
scores were dominated by tolerant taxa. The Jones Falls (North Branch) subwatershed sites
ranged from 2.33 (Poor) to 5.00 (Good), with an average BIBI of 3.65 (Fair)’. The average BIBI
score includes a sentinel monitoring site, JONE-315-S that generally declined from Good to Poor
from 2006-2010. The benthic community at JONE-315-S was dominated by sensitive individuals
during years when it was rated as Good, but the presence of mayflies began to decrease in 2006,
and were nearly absent from 2009-2010 when it was dominated by non-biting midges (Family
Chironomidae). Non-biting midges are in general tolerant of poor conditions. The BIBI scores
for sites in the Dipping Pond Run subwatershed ranged from 3.67 (Fair) to 5.00 (Good), with an
average of 4.44 (Good)’. The average BIBI score includes a sentinel monitoring site, JONE-

109-S that represents data from 2006-2010. This site had an overall good score and was
dominated by Ephemeroptera (mayfly), Plecoptera (stonefly), and Trichopera (caddisfly) taxa
during most years. This category (EPT) of benthic macroinvertebrates is considered to be
sensitive or intolerant to poor water quality conditions.

Table 3- 18: MBSS fish data collected in the watershed planning area for SWAP G.

sutons | ver | £ | Nt | 098 | suniy | v | 7 Mot | on
JONES FALLS SUBWATERSHED JONES FALLS (NORTH BRANCH) SUBWATERSHED
Unnamed Tributary 1 to Jones Falls Jones Falls (North Branch)
JONE-109-R-2002 | 2002 233 Poor MBSS | JONE-315-S-2004 2004 3.67 Fair MBSS
Unnamed Tributary to Jones Falls JONE-315-S-2005 2005 4.33 Good MBSS
JONE-112-R-2008 | 2008 233 Poor MBSS | JONE-315-S-2006 2006 4.00 Good MBSS
Jones Falls JONE-315-S-2007 2007 4.00 Good MBSS
BA-P-002-319-95 1995 3.33 Fair MBSS | JONE-315-S-2008 2008 3.33 Fair MBSS
BA-P-002-303-96 1996 3.67 Fair MBSS | JONE-315-S-2009 2009 3.33 Fair MBSS
JONE-213-R-2002 | 2002 3.33 Fair MBSS | JONE-315-S-2010 2010 4.33 Good MBSS
JONES FALLS (NORTH BRANCH) SUBWATERSHED DIPPING POND RUN SUBWATERSHED
Unnamed Tributary to Jones Falls (North Branch) Dipping Pond Run
JONE-109-R-2008 | 2008 2.00 Poor MBSS BA-P-234-109-95 1995 1.67 Poor MBSS

3 Sentinel sites are averaged as one value, which is then averaged into the subwatershed value.
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Unnamed Tributary 1 to Jones Falls (North Branch) JONE-109-S-2000 2000 1.33 Poor MBSS
JONE-101-R-2002 | 2002 3.00 Fair MBSS | JONE-109-S-2001 2001 1.33 Poor MBSS
JONE-204-R-2002 | 2002 3.33 Fair MBSS | JONE-109-S-2002 2002 1.33 Poor MBSS
Jones Falls (North Branch) JONE-109-S-2003 2003 1.33 Poor MBSS
BA-P-077-322-95 1995 3.00 Fair MBSS | JONE-109-S-2004 2004 1.67 Poor MBSS
JONE-322-S-2000 | 2000 3.00 Fair MBSS | JONE-109-S-2005 2005 1.33 Poor MBSS
BA-P-107-123-95 1995 1.00 Poor MBSS | JONE-109-S-2006 2006 1.67 Poor MBSS
BA-P-077-315-96 1996 433 Good MBSS | JONE-109-S-2007 2007 1.67 Poor MBSS
JONE-315-S-2000 | 2000 5.00 Good MBSS | JONE-109-S-2008 2008 1.33 Poor MBSS
JONE-315-S-2001 2001 4.00 Good MBSS | JONE-109-S-2009 2009 1.67 Poor MBSS
JONE-315-S-2002 | 2002 4.67 Good MBSS
JONE-109-S-2010 2010 1.67 Poor MBSS
JONE-315-S-2003 | 2003 3.33 Fair MBSS
3.4.2.2 Fish Sampling Results

The FIBI scores for sites in the Jones Falls (mainstem) subwatershed ranged from 2.33
(Poor) to 3.67 (Fair), with an average FIBI of 3.00 (Fair). Brown trout (Salmo trutta) were
collected in the subwatershed in 2000 and 2002. The sites with Poor FIBI scores in the
subwatershed had high percentages of tolerant fish and low diversity. In the Jones Falls (North
Branch) subwatershed, FIBI scores ranged from 1.00 (Poor) to Good (5.00), with an average
FIBI of 3.54 (Fair). The sentinel site, JONE-315-S fluctuated from Good to Fair from 2000-
2010. Brown trout were found at the sentinel site in all years, with the exception of 2005 and
2006 where specific fish sampling data was lacking. Brown trout was one of the most abundant
species at this site in the majority of years it was sampled. The fish community at Dipping Pond
Run was consistently rated as Poor every year it was sampled. The fish community at Dipping
Pond Run consisted of a very low diversity and high percentage of tolerant species. During
several years, only blacknose dace (Rhinichthys atratulus), a tolerant species, were collected.
However, brown trout were found at JONE-109-S in Dipping Pond Run in 2004, and 2007-2010.

3.4.2.3 Baltimore County Biological Monitoring Programs

The EPS sampled 34 sites in the Jones Falls (mainstem) subwatershed; 17 sites in the
Jones Falls (North Branch) subwatershed; nine sites in the Dipping Pond Run subwatershed; and
13 sites in the Deep Run subwatershed. Figure 3- 4 and Table 3- 19 summarize the EPS benthic
macroinvertebrate results.
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Table 3- 19: EPS benthic macroinvertebrate data collected in the watershed planning area for SWAP G.

Station Year BIBI Narra?ive Data Station Year BIBI Narra@ive Data
ID Score Ranking Source ID Score Ranking Source
JONES FALLS SUBWATERSHED JONES FALLS (NORTH BRANCH) SUBWATERSHED

0803041 | 2003 1.30 Very Poor EPS 0803005 | 2003 4.30 Good EPS
0803047 | 2003 1.30 Very Poor EPS 0803045 | 2003 4.30 Good EPS
0803063 | 2003 2.30 Poor EPS 0807031 2007 233 Poor EPS
0803021 | 2003 2.30 Poor EPS 0807068 | 2007 2.67 Poor EPS
0803054 | 2003 3.30 Fair EPS 0807009 | 2007 2.67 Poor EPS
0803040 | 2003 3.30 Fair EPS 0807064 | 2007 3.33 Fair EPS
0803049 | 2003 3.30 Fair EPS 0807027 | 2007 4.00 Good EPS
0805247 | 2005 2.33 Poor EPS 0807060 | 2007 4.00 Good EPS
0805169 | 2005 2.67 Poor EPS 0807021 2007 4.00 Good EPS
0805165 | 2005 3.00 Fair EPS 0807057 | 2007 4.67 Good EPS
0805164 | 2005 3.00 Fair EPS 0809073 | 2009 283 Poor EPS
0805171 | 2005 3.00 Fair EPS 0809043 | 2009 317 Fair EPS
0805242 | 2005 3.00 Fair EPS 0811063 | 2011 2.67 Poor EPS
0805261 | 2005 3.33 Fair EPS 0811029 | 2011 3.33 Fair EPS
0805246 | 2005 3.33 Fair EPS DEEP RUN SUBWATERSHED

0805073 | 2005 3.33 Fair EPS 0803060 | 2003 1.30 Very Poor EPS
0805074 | 2005 3.67 Fair EPS 0803012 2003 3.30 Fair EPS
0807017 | 2007 1.67 Very Poor EPS 0803011 2003 3.30 Fair EPS
0807065 | 2007 1.67 Very Poor EPS 0805119 | 2005 3.00 Fair EPS
0807012 | 2007 267 Poor EPS 0805218 | 2005 4.00 Good EPS
0807001 | 2007 3.00 Fair EPS 0803060 | 2007 2.00 Poor EPS
0807054 | 2007 3.33 Fair EPS 0803060 | 2009 3.7 Fair EPS
0807071 | 2007 3.67 Fair EPS 0809062 2009 417 Good EPS
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Station Year BIBI Narra?ive Data Station Year BIBI Narra?ive Data
ID Score Ranking Source ID Score | Ranking Source
0807051 | 2007 3.67 Fair EPS 0811065 | 2011 2.67 Poor EPS
0809037 | 2009 217 Poor EPS 0811044 | 2011 3.00 Fair EPS
0809010 | 2009 2.50 Poor EPS 0803060 | 2011 4.00 Good EPS
0809055 | 2009 2.50 Poor EPS 0811045 | 2011 4.00 Good EPS
0809045 | 2009 2.83 Poor EPS 0811056 | 2011 4.33 Good EPS
0809038 | 2009 317 Fair EPS DIPPING POND RUN SUBWATERSHED
0809042 | 2009 317 Fair EPS 0803008 | 2003 3.30 Fair EPS
0809041 | 2009 3.50 Fair EPS 0803006 | 2003 3.30 Fair EPS
0811013 | 2011 2.33 Poor EPS 0807019 | 2007 3.33 Fair EPS
0811026 | 2011 3.00 Fair EPS 0807043 | 2007 4.00 Good EPS
0811039 | 2011 3.67 Fair EPS 0803008 | 2007 4.33 Good EPS
JONES FALLS (NORTH BRANCH) SUBWATERSHED 0803008 | 2009 3.83 Fair EPS
0803004 | 2003 1.30 Very Poor EPS 0811046 | 2011 3.00 Fair EPS
0803003 | 2003 2.30 Poor EPS 0811052 2011 4.00 Good EPS
0803033 | 2003 3.30 Fair EPS 0803008 | 2011 4.00 Good EPS
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Figure 3- 4: EPS Benthic Index of Biological Integrity Site Locations and Rankings
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The BIBI scores for sites in the Jones Falls (mainstem) subwatershed ranged from 1.67 (Poor) to
4.11 (Good), with an average BIBI of 2.97 (Poor). More than 50% of the sites were rated as Fair
in the subwatershed. The Jones Falls (North Branch) subwatershed sites ranged from 1.67 (Poor)
to 4.67 (Good), with an average of BIBI of 3.26 (Fair). Most of the sites were in the Good and
Fair ranges, with only one site rated as Poor. The BIBI scores for sites in the Dipping Pond Run
subwatershed ranged from 3.33 (Fair) to 4.33 (Good), with an average BIBI of 3.76 (Fair). BIBI
scores in the Deep Run subwatershed were 3.33 (Fair) on average, ranging from 1.44 (Very
Poor) to 4.33 (Good).

3.4.2.4 Trout and Non-Trout Species

Brook trout were present in the Dipping Pond Watershed prior to 1996, documented by
both MBSS and MD DNR Inland Fisheries data. During this project, no brook trout (Salvelinus
fontinalis) were collected at any site in the watershed planning area by MBSS or EPS. However,
brown trout were found by MBSS in the Jones Falls (mainstem), Jones Falls (North Branch), and
Dipping Pond Run subwatersheds. According to MD DNR Inland Fisheries data, Deep Run
contains a reproducing population of brown trout as well. The Cockeysville Marble geology
results in abundant ground water that supports the brown trout population in an urbanized
watershed. Fourteen (14) non-trout fish species were collected from the watershed planning area.
Species collected in the subwatersheds are listed in Table 3- 20, below.

Table 3- 20: List of fish species collected in watershed planning area

Common Name

Scientific Name

Blacknose dace Rhinichthys atratulus
Bluegill Lepomis macrochirus
Brown trout Salmo trutta

Creek cub Semotilus atromaculatus
Cutlips minnow Exoglossum maxillingua
Green sunfish Lepomis cyanellus
Largemouth bass Micropterus salmoides
Longnose dace Rhinichthys cataractae
Mosquitofish Gambusia holbrooki
Pumpkinseed Lepomis gibbosus
Redbreast sunfish Lepomis auritus

Rock bass Amblopites rupestris

Rosyside dace

Clinostomus funduloides

Tessellated darter

Etheostoma olmstedi

White sucker

Catostomus commersonii

3.4.2.5 Discussion

The results of the MBSS and EPS monitoring in the watershed planning area for SWAP
G were generally consistent, and show that overall conditions were generally fair. The Jones
Falls (mainstem) subwatershed supports a fair to poor benthic macroinvertebrate community on
average, based on MBSS and EPS sampling. MBSS fish sampling showed that the fish
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community is also fair on average. The Jones Falls (North Branch) showed fair fish and benthic
macroinvertebrate communities based on MBSS and EPS sampling. The MBSS did not sample
in the Deep Run subwatershed, but the EPS sampling showed that this subwatershed supports
fair benthic macroinvertebrate conditions on average. Although the Dipping Pond Run
subwatershed generally supports a good to fair benthic macroinvertebrate community, MBSS
fish sampling indicated that the fish community in the subwatershed is poor, which is not
consistent with benthic macroinvertebrate results. The streams sampled in this subwatershed had
very low diversity, containing only blacknose dace and brown trout. Although the FIBI was
designed to be applicable to streams of all sizes, problems with the FIBI can still occur in
streams with catchments less than 300 acres (Stranko, personal communication, September 11,
2014). Because the sites in the Dipping Pond Run subwatershed have less than 300 acres of
drainage area, it is likely that the low FIBI scores do not accurately depict the overall stream
health. Rather, the benthic macroinvertebrate results are a better indicator of the overall
condition of the Dipping Pond Run subwatershed.

3.4.3 licit Discharge and Elimination Data

An illicit discharge is a discharge into a municipal separate storm sewer, which is not
composed entirely of storm water (e.g. discharge of wastewater or gray water). Baltimore County
is responsible for establishing an illicit discharge detection and elimination (IDDE) program to
ensure that any potential illicit discharges are either permitted by MDE or eliminated under its
MS4 permit. Baltimore County tracks illicit discharges through a program of routine storm drain
outfall screening. A routine outfall screening consists of:

(1) A quantitative analysis of the effluent. This includes measuring the effluent flow rate,
temperature and pH, and field-testing with the LaMotte NPDES test kit (parts per million
tests for copper, chlorine, ammonia and phenol).

(2) A visual inspection of the effluent, the outfall structure and the receiving channel, noting
such conditions as water color, odor, vegetative condition, sedimentation, erosion,
structural damage, etc.

In Baltimore County, there are 3,431 total outfalls. There are two types of outfalls: major
and minor. Major outfalls are >36” in diameter and minor outfalls are <36”. There are 659 major
outfalls in our database and 595 have been prioritized. The minor outfalls are still at the
beginning of being prioritized, 380 have been completed so far. There are a greater number of
them (2,772), so they will be dealt with in phases.

Outfalls are chosen by their priority. The prioritization system works as follows: Outfalls
that have not yet been screened three times have not been prioritized. Outfalls that have been
screened three times are assigned one of three priority ratings. Outfalls with major problems that
require immediate correction and/or close monitoring, or outfalls with recurrent problems will be
assigned a Priority I (Critical) rating. Outfalls with moderate to minor problems that have the
potential to become severe are assigned a Priority 2 (High) rating. Outfalls with minor or no
problems that do not require close monitoring are given a Priority 3 (Low) rating. Outfalls
categorized as “Low Priority” are on a ten-year screening cycle, “High Priority” outfalls are
screened once each year, and “Critical” outfalls are screened four times each year. This system
allows for a more streamlined approach in selecting outfalls to screen, and provides a more
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efficient use of manpower. Outfall priority may be changed if it improves or degrades. Minor
outfalls will be prioritized after one screening. If a severe problem is found, an investigation
begins immediately. Table 3- 21 shows the distribution of storm drain outfalls by subwatershed.

Table 3- 21: Number of Storm Drain Outfalls by Subwatershed

Deep Run- Dipping Pond Jones Falls Total # of

Jones Falls Run Jones Falls (North Branch) Outfalls
Major Outfalls (=36”) 1 4 1 7
Minor Outfalls (<36”) 10 74 59 151
Total 11 78 60 158

Table 3- 22 provides the outfall prioritization results for Area G. The sampling and
prioritization of minor outfalls has only begun recently in areas with a higher degree of
urbanization targeted.

Table 3- 22: Storm Drain Outfall Prioritization Results

Deep Run-Jones Dipping Pond Jones Falls Total # of Outfalls
Falls Run Jones Falls (North Branch)

Priority 0
(not prioritized) 11 9 76 60 156
Priority 1
(critical) 0 0 0 0 0
Priority 2
(high) 0 0 0 0 0
Priority 3
(low) 0 0 2 0 2
Total 11 78 60 158

3.5 Stream Corridor Assessments

Stream corridor assessments (SCAs) were conducted for a subset of stream reaches in
Area G within the Deep Run and Dipping Pond Run subwatersheds. The majority of accessible
stream segments in these subwatersheds were surveyed. More than half of the streams in Area G
were assessed in Baltimore County’s 1997 Jones Falls Watershed Water Quality Management
Plan (Dames & Moore, 1997). Streams in the North Branch and Jones Falls mainstem
subwatersheds were reevaluated in 2014 from public right-of-way crossings. Highlights from the
1997 watershed study and results from the 2014 “windshield” surveys are discussed later in
section 3.5.5.

The stream survey method was based on Maryland DNR’s SCA Survey Protocols. The
SCA protocols were developed as a tool for environmental managers to quickly identify
environmental problems within a watershed’s stream network (Yetman, 2001). It is a rapid field
survey that creates an inventory of problem sites rather than a detailed scientific assessment. It is
intended to help target the need for more detailed monitoring, management, and conservation
efforts on the watershed and subwatershed scale.

The SCA survey is designed to be flexible and can be modified to suit the needs of the
individual project. The modifications to the Area G SCA survey included the deletion of the
accessibility and correctability ratings as well as the representative site forms. A channel
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condition evaluation was also included for erosion sites inventoried during the SCA surveys,
which is based on concepts presented in Simon and Hupp (1986) on channel evolution models.
The protocols and results of the SCA for Area G are described in the following sections.

3.5.1 Assessment Protocol

The SCA method is used to quickly assess physical conditions and identify common
environmental problems in a stream corridor. Two-person field crews walked the wadeable
streams within each of the selected subwatersheds and identified the following environmental
problems:

* Channelized or Altered Stream Sections (CA)

 Unusual Conditions or Comments (e.g., algal, odor, oil etc.) (UC-C)
* Erosion Sites (ES)

* Fish Migration Barriers (FB)

* Pipe Outfalls/Exposed Pipe (PO/ EP)

* Inadequate Stream Buffers (IB)

* Trash Dumping Sites (TD)

* In or Near Stream Construction (IC)

The field survey teams walked along the selected stream corridors noting the location of
problems on either field maps or a hand held Global Positioning System (GPS). At least one
photograph was taken at each site to document the conditions observed. After returning from the
field, all data was entered into a Geographic Information System (GIS). Each site was assigned a
unique identification (ID) number including a county map grid identification number. Figure 3- 5
shows the county grid boundaries within Area G and the streams surveyed in the 2014 SCA.

All problem sites were scored by the field survey team on a scale of one to five for
severity. The scores are intended to help prioritize potential restoration opportunities where a
score of five denotes a minor problem, or one that is easy to fix, and a score of one would be the
worst observed in a particular problem category. The criterion for scoring problem severity is
dependent on the problem type and is described in detail in the SCA manual (Yetman, 2001).
The severity rating is a measure of how bad a problem site is compared to other problems in the
same category. The most severe problems are those with a direct and wide impact on stream
resources.

For stream reaches with erosion sites, Channel Condition was evaluated based on existing
geomorphic characteristics of the stream channel and principles on channel evolution models
presented by Simon and Hupp (1986). There are four evolution descriptions for Channel
Condition: Stage | — Incision, Stage II — Widening, Stage III — Deposition, and Stage IV -
Recovery and Reconstruction (

Figure 3- 6).

The numbering sequence for the four categories follows an abbreviated version of Simon
and Hupp’s (1986) progression of change in channel evolution after some type of physical

79



Upper Jones Falls Watershed Characterization Report August 2015

disturbance. For Stage I — Incision, the channel is downcutting which liberates sediment. Storm
flow cannot access the floodplain where erosive energy could be dissipated. The channel cross
section becomes “U” shaped and woody vegetation is left high on the unstable banks. For Stage
IT — Widening, there are widespread bank failures as the banks are undercut by high storm flows
which can no longer access the floodplain. The channel tries to adjust to the new confined flow
regime. Significant sediment loads are generated; the most significant erosion hazard occurs
during this phase. Bank armoring is generally ineffective at this stage. For Stage III —Deposition,
the enlarged channel dimensions can now accommodate the higher stormwater volumes and
begins to develop an entrenched low flow channel from the deposition of liberated sediment.
Vegetation begins to appear near the water line. For Stage IV — Recovery and Reconstruction, a
new entrenched bankfull floodplain may be established. Woody vegetation and stable stream
habitat begin to appear and dynamic stability is re-established.

The data from the evaluation of channel condition were used in conjunction with SCA
ratings for erosion, and local geology/land use in order to prioritize unstable stream segments for
further investigation and/or restoration. All the SCA survey data are shown as tables in Appendix
H.
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Figure 3- 5: Grid Identification System and Stream Surveys

81



Upper Jones Falls Watershed Characterization Report

August 2015

Stage | Incision

e Downcutting liberates sediment
e Loss of perched bankfull floodplains
e “U” shaped channel

trees

e Woody vegetation high on bank with many “surfer”

Stage Il Channel Widening

height or were undercut by toe scour

e Channel adjusts to new flow regime

erosion hazard in this phase

e Bank armoring generally ineffective

e Widespread bank failures as banks exceed critical

e Significant sediment loads generated; most significant

Stage |11 Deposition

e Deposition begins from liberated sediment

e Vegetation establishes near water line

Stage 1V Recovery and Reconstruction

liberated sediment
e Woody vegetation establishes near water line

e Stability re-established

e Bankfull floodplains may be reconstructed from

Figure 3- 6: Four Stages of Channel Evolution

3.5.2 Summary of Sites Investigated

The SCA targeted streams in the Deep Run and Dipping Pond Run subwatersheds. As
indicated in Table 3- 23 the SCA evaluated a total of 14.5 stream miles in the assigned
subwatersheds. The stream lengths and locations evaluated in the SCA survey were provided in
the form of a GIS geo-database from Baltimore County. The GIS layer was compiled by Sanborn
Mapping Company using stereophotogrammetry from 2005 orthophotography for stream lines.
This method of delineating streams can create an over estimate of total stream mileage when
compared to field observations. The method is also known to delineate a number of ephemeral

and intermittent stream channels that do not conform under SCA protocols.
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Table 3- 23: Area G Miles of Stream Assessed

2014 Survey
Stream Stream Percent of Total
Area | Miles Miles Not Total Stream Miles
Subwatersheds Surveyed | Surveyed Miles Surveyed
Deep Run 7.0 2.0 9.0 77.8
Dipping Pond Run 7.5 4.4 11.9 63.0
Totals 14.5 6.4 20.9 69.4

3.5.3 SCA General Findings

Within the 14.5 miles of streams surveyed within the Area G watershed, 517 potential
problems were identified. Table 3- 24 summarizes the number of potential problems identified in
each category for the streams assessed.

Table 3- 24: Area G SCA Survey Results — Number of Potential Problems

Fish Barriers
Inadequate Buffers
In or Near Stream
construction
Pipe Outfalls
Trash Dumping
Unusual Conditions
Comment Sheets

Exposed Pipes

Totals

Channel Alterations
Erosion Site

Subwatershed

N
»
—_

8 0 27 4 0 279

N

6 125 4 39

—_

Deep Run

Dipping Pond
Run 4 143 3 20 35 0 19 7 22 1 254

Totals 20 268 7 59 63 0 46 11 48 11 533

% of Total 3.8 50.3 1.3 11.1 11.8 0.0 8.6 2.1 9.0 2.1 100.0

Erosion sites were the most frequent problem observed (268) followed by inadequate
buffers (63), fish barriers (59), unusual conditions (48), and pipe outfalls (46). All of the other
potential problem types combined amounted to only 49 of the observations. No in or near stream
construction sites were observed. Comment sheets are provided in Appendix K and were used to
document observations made in the field that were not identified as a potential problem. A
summary of the lengths of channel alterations, erosion and inadequate buffers are summarized in
Table 3- 25. A description of each potential problem category is provided in the following
sections.
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Table 3- 25: Area G SCA Survey Results — Length of Potential Problems

Length of Channel | Length of Erosion | Length of Inadequate

Subwatershed Alteration (ft) (t) Buffer (ft)
Deep Run 1,421 7,934 10,366
Dipping Pond Run 134 9,258 11,773
Totals 1,555 17,192 22,139

3.5.3.1 Channel Alterations

Channel Alteration refers to stream sections where the banks or channel are significantly
modified from their naturally occurring structure or condition. This includes channelized stream
sections where a stream channel has been dredged, widened, straightened, and/or covered with
concrete. Channelized streams are typically intended to convey more water and to prevent
flooding but often create adverse environmental impacts such as impairing habitat and increasing
water temperature. Table 3- 26 summarizes the number and length of channel alteration sites in
each subwatershed and their associated severity rating. Locations of channel alteration sites are
shown on Figure 3- 7. Appendix H provides tables of channel alterations site data ranked by
severity.

Table 3- 26: Area G SCA Survey Results — Channel Alterations

Severity Rating Inventory Length

Percent of
Very Low Total Length

Subwatershed | Severe | Severe | Moderate | Severity | Minor Total (ft) (mi) Surveyed
Deep Run 0 0 2 3 11 16 1,421 0.27 3.9
o Pbing Fond 0 1 0 1 2 4| 134|003 04

un

Totals 0 1 2 3 13 19 1,555 0.29 2.0

A total of 19 channel alteration sites were documented during the Area G survey for a
total length of 1,555 feet or 2.0% of the stream length surveyed. One out of the 14 sites ranked
severe in the severity rating. Of the 18 remaining sites inventoried for channel alterations, two
were ranked as moderate, three as low severity, and 13 as minor. The channel alteration sections
identified in this survey consist of relatively short stream lengths and would not represent major
opportunity for water quality improvements. Many are small areas of riprap or gabion associated
with road crossings. Several restoration projects were noted, mostly in the form of bed and bank
armoring. Many channel alterations are expensive and challenging to correct. Channel alterations
were not identified as a significant issue impacting water quality or stream health in the Deep
Run or Dipping Pond Run subwatersheds based on the results of the SCA surveys.
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Figure 3- 7: Deep Run and Dipping Pond Run Subwatersheds, Channel Alteration
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Figure 3- 8 illustrates severe and low severity channel alterations identified in the
Dipping Pond Run and Deep Run subwatersheds. The figure on the left, site 059C1-07CA, is
associated with failed gabions below a road crossing causing a scour hole and bank erosion in
Dipping Pond Run. The figure on the right, site 060A2-97CA, shows a low severity channel
alteration associated with a road crossing and outfalls in Deep Run.

Figure 3- 8: Examples of Channel Alteration Sites

3.5.3.2 Unusual Conditions

The unusual conditions form was used to document the location of anything out of the
ordinary or to provide additional comments on a specific problem. An unusual condition was
ranked as very severe if the potential problem was considered to have a direct and wide-reaching
impact on the stream’s aquatic resources. A site was rated as minor if it was considered to have
no significant impact on the streams aquatic resources. Table 3- 27 summarizes the number of
unusual conditions sites and their severity rating. Locations of unusual conditions sites are shown
in  Figure 3- 9. Appendix H provides tables of unusual conditions site data ranked by severity.

Table 3- 27: Area G SCA Survey Results — Unusual Conditions

Severity Rating Inventory
Very Low
Subwatershed Severe | Severe | Moderate | Severity [ Minor Total
Deep Run 0 7 7 7 5 26
Dipping Pond
Run 0 2 4 7 9 22
Totals 0 9 11 14 14 48
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Figure 3- 9: Deep Run and Dipping Pond Run Subwatersheds, Unusual Conditions
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Nine unusual condition sites rated as severe. Of these, seven were headcuts of two feet or
greater. Although headcuts are associated with erosion or degradation of the channel bed, these
problems were identified as unusual conditions to provide greater emphasis for environmental
managers to include with more detailed investigations of problems in Area G for potential
restoration opportunities. In Dipping Pond Run, a roadside ditch was downcutting and cracks
were forming on the road. One of the severe sites in Deep Run was a debris jam with the
potential to release a large amount of sediment if the grade control is compromised. The stream
was already cutting around the debris jam at high flows. Eight of the sites with a moderate
severity rating were associated with channel bed headcuts between one and two feet in height,
and one was a headcut associated with an adjacent wetland drainage channel. The remaining
moderate sites were a stormwater pond in need of repair or retrofit and a large scour pool caused
by a debris jam. There were also a total of 14 low severity and 14 minor unusual conditions
noted. These sites included manmade structures in the channel, headcuts of less than one foot in
height, meander cutoffs, and bamboo stands, among others.

Figure 3- 10 shows two severe unusual condition sites. The figure on the left, site 060A1-
UCS8S, shows a fallen log holding grade in Deep Run, which has the potential to release sediment
should it fail. The figure on the right, site 059C3-87UC, shows an eroding ditch with cracking
along the adjacent road in Dipping Pond run.

Figure 3- 10: Examples of Unusual Conditions
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3.5.3.3 Erosion Sites

Erosion can destabilize stream banks, impact habitat, and cause sediment pollution
problems downstream. Significant erosion problems are a result of changes to stream hydrology
or sediment supply, which is often attributed to land use changes in a watershed (e.g.,
urbanization, increased impervious cover). Since erosion is also a natural process, it was not the
purpose of the SCA survey to identify every occurrence of erosion. Erosion was documented for
unstable stream reaches with significant amounts of erosion along the stream’s banks such as
vertical stream banks and where vegetative roots along a reach were unable to hold soil onto the
banks. The type of erosion, possible cause, adjacent land use, and whether there was a threat to
infrastructure was noted for each erosion site. Locations of erosion sites are shown on Figure 3-
11. Table 3- 28 summarizes the number of erosion sites identified in the targeted subwatersheds
and their severity rating. Appendix K provides tables of erosion site data ranked by severity.

Table 3- 28: Area G SCA Survey Results — Erosion Sites

Severity Rating Inventory Length Percent of
Total
Very Low Length
Subwatershed | Severe | Severe | Moderate | Severity | Minor Total (ft) (mi) Surveyed
Deep Run 0 0 23 62 40 125 7,934 1.50 214
Dipping Pond
Run 0 4 35 88 16 143 9,258 1.75 23.3
Totals 0 4 58 150 56 268 17,192 3.25 224

Erosion was the most documented problem from the SCA surveys. A total of 268 erosion
sites were identified with 77 percent were rated in the minor to low severity categories. No very
severe and only four severe erosion sites were observed. The length of stream channel identified
with erosion totaled 17,192 linear feet and corresponded to approximately 63,978 square feet of
erosion when factoring bank height. The majority of erosion in Deep Run was due to widening,
but widening and incision were found more equally in Dipping Pond Run. Most of the erosion
identified on lower order tributaries was classified as incision, while erosion on the mainstem of
each subwatershed was more frequently identified as widening. The moderate and severe
severity sites were split almost equally between widening and incision. While some of this type
of erosion could be described as a natural process, streams in the incision stage have the most
potential for prolonged degradation and may contribute large amounts of sediment downstream
through the channel evolution process.

Figure 3- 12 shows example erosion sites. The figure on the left is of site 060A3-34ES, a
moderate erosion site that is associated with mowed grass to the top of bank in Deep Run. The
figure on the right is of site 060A2-101ES, an incising headwater stream that originates at an
outfall in Dipping Pond Run. Erosion on both banks in this area was rated as severe.
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Figure 3- 11: Deep Run and Dipping Pond Run Subwatersheds, Erosion Sites
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Figure 3- 12: Examples of Erosion Sites

Table 3- 29 summarizes the channel condition or evolutionary stage evaluated during
identification of the erosion sites. Stage II- Channel Widening and Stage 1- Incision represented
the majority of channel conditions observed in the Deep Run and Dipping Pond Run
subwatersheds. Widening was the most common channel condition in Deep Run, accounting for
3,985 linear feet, or 50 percent of erosion in the subwatershed by length. In Dipping Pond Run,
incision (4,305 linear feet or 47 percent) was only slightly more common than widening (4,065
linear feet or 44 percent) in Dipping Pond Run. Stage III- Deposition accounted for 17 percent of
the length of erosion in Deep Run, and 9 percent in Dipping Pond Run. Very few reaches with
Stage IV- Recovery and Reconstruction were observed in Deep Run, and none were observed in
Dipping Pond Run.
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Table 3- 29: Area G SCA Survey Results — Channel Condition
Length of Percent Percent
Length of Erosion Number of Stage Stage
Subwatershed | Stability Stage | Erosion (ft) (mi) Reaches Lengths Reaches
| Incision 2,555 0.48 48 32.2 38.4
Il Widening 3,985 0.75 55 50.2 44.0
Deep Run Il Deposition 1,349 0.26 20 17.0 16.0
IV Recovery and
Reconstruction 45 0.01 2 0.6 1.6
Totals 7,934 1.50 125 100.0 100.0
I Incision 4,305 0.82 74 46.5 51.7
I Widening 4,065 0.76 55 43.9 38.5
Dipping Pond 1l Deposition 888 0.17 14 9.6 9.8
Run
IV Recovery and
Reconstruction 0.00 0.00 0 0.0 0.0
Totals 9,258 1.75 143 100.0 100.0

3.5.3.4 Fish Migration Barriers

Chapter 1: A fish migration barrier denotes anything in the stream that significantly
interferes with the upstream movement of fish. Unimpeded upstream movement is important for
various species that move up and downstream during different parts of their life cycle such as
spawning. Fish barriers can reduce the fish population and diversity in stream sections. Fish
barriers include manmade structures such as dams or road culverts and natural features such as
waterfalls. Fish barriers caused by headcuts, or erosion of the channel bed, were assigned the
type "Other," and an unusual condition was added at the same location to distinguish the
headcut. Three main factors were considered in the field when identifying blockages: 1) the
vertical drop was too high for fish to swim over (e.g. vertical drop greater than 6 inches); 2) the
water depth was too shallow (e.g., water spread over a large area at channelized sections or road
crossings); and 3) the water was moving too fast (e.g., steep culvert pipe discharging high
velocity flow). The severity was rated based on the location of the barrier in the stream network
and whether the blockage was total, partial, or temporary. A fish migration barrier was
considered very severe when a structure completely blocked a large stream or river. A minor
rating was assigned to temporary and/or natural fish barriers and barriers that block little in-
stream habitat. Locations of fish migration barrier sites are shown on  Figure 3- 13. Table 3- 30
summarizes the number of fish migration barrier sites identified in the targeted subwatersheds
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and their severity rating. Appendix K provides tables of fish migration barrier site data ranked by

severity.

Table 3- 30: Area G SCA Survey Results - Fish Migration Barriers

Severity Rating Inventory
Very Low
Subwatershed Severe | Severe | Moderate | Severity [ Minor Total
Deep Run 0 1 3 6 29 39
Dipping Pond
Run 0 1 5 6 8 20
Totals 0 2 8 12 37 59

Fish migration barriers are relatively abundant in the Deep Run and Dipping Pond Run
subwatersheds. It should be noted that the criteria for this metric were originally designed to
evaluate problems for many fish found in Maryland which are relatively weak swimmers and
cannot jump over vertical barriers. Area G is in the Piedmont physiographic region where most
resident fish species live in freshwater their entire life and are more adapted to moving through
stream flow with higher velocities. Therefore, ratings of moderate or lower may not have as
significant of an impact on migration of trout species. That being said, there were only two fish
barrier sites that ranked as severe. Many of the fish migration barriers in Deep Run were caused
by erosion of the channel bed, or headcuts.
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Figure 3- 13: Deep Run and Dipping Pond Run Subwatersheds, Fish Barriers
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Figure 3-14 shows two severe fish migration barrier sites located at dams. On the left is
site 060A 1-63FB, which is an approximately 12 foot total drop over two steps in Deep Run. On
the right is site 060A2-108FB, which is an approximately 10 foot drop in Dipping Pond Run.

Figure 3-14: Examples of Fish Migration Barriers

3.5.3.5 Pipe Outfalls and Exposed Pipes

Pipe outfalls included pipes or small manmade channels that discharge into the stream.
Pipe outfalls are considered a potential problem since they can carry untreated runoff and
pollutants such as oil, heavy metals, and nutrients to a stream system. Pipe outfalls can also
create significant erosion problems in the receiving channel if adequate scour protection is not
incorporated for the discharge. All pipe outfalls were inventoried and assessed; a higher severity
rating was given if discharge was present with indicators of pollution (e.g. color and odor).
Locations of pipe outfalls are shown on Figure 3- 15. The pipe material type and size were also
recorded. Table 3- 31 summarizes the number of pipe outfalls associated in the Deep Run and
Dipping Pond Run subwatersheds and their severity rating. Appendix K provides a table of pipe

outfall data ranked by severity.

Table 3- 31: Area G SCA Survey Results - Pipe Outfalls

Severity Rating Inventory

Very Low
Subwatershed Severe | Severe | Moderate | Severity [ Minor Total
Deep Run 0 0 6 4 17 27
Dipping Pond Run 1 2 2 6 8 19
Totals 1 2 8 10 25 46
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Figure 3- 15: Deep Run and Dipping Pond Run Subwatersheds, Pipe Outfalls
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There were 46 pipe outfalls observed in the Deep Run and Dipping Pond Run
subwatersheds. One outfall rated very severe, and two rated severe. These sites were associated
with failing infrastructure and/or significant impacts to the stream. A total of eight outfalls were
rated as moderate. One of the moderate outfalls was discharging from the head of the stream,
while the remaining five were discharging from the streambanks. All six moderate pipe outfalls
were used to convey stormwater, though only one was discharging at the time of observation.
Five outfalls not labeled as stormwater pipes had an unknown source. There was no odors
observed at any pipe outfalls and all observed discharges were clear.

Figure 3- 16 shows examples of severe and very severe pipe outfall sites. The photo on
the left is site 060A2-104PO a severe site associated with a failing outfall and erosion below.
The photo on the right is site 059C2-50PO, a very severe site where disused infrastructure
(possibly from an old road crossing) is obstructing the stream. This outfall is also associated with
erosion of the adjacent channel bed and banks.

Figure 3- 16: Examples of Pipe Outfalls
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Exposed pipes were also assessed, and included any pipes that were either in the stream
or along the immediate banks that could be damaged by a high storm flow event. Exposed pipes
are susceptible to being punctured by debris, which is a concern since liquids carried by the
pipeline can leak into the stream causing water quality problems depending on the liquid type.
Exposed pipes include manhole stacks, pipes exposed along the stream banks or under the stream
bed, and pipes built over a stream but that are low enough to be affected during high storm flows.
Table 3- 32 summarizes the number of exposed pipes identified in the targeted subwatersheds
and their severity rating. Appendix K provides a table of exposed pipe data ranked by severity.

Table 3- 32: Area G SCA Survey Results — Exposed Pipes

Severity Rating Inventory
Very Low
Subwatershed Severe | Severe | Moderate | Severity [ Minor Total
Deep Run 0 0 0 1 3 4
Dipping Pond Run 0 0 2 1 0 3
Totals 0 0 2 2 3 7

There were a total of seven exposed pipes in Area G. Two of the exposed pipes were
ranked as low severity and three were ranked as minor. The low severity sites were pipes
exposed across the bottom of the stream, while the minor sites were all pipes exposed along the
stream. Two pipes appeared to be associated with an abandoned mill, and thus are likely not in
use.

Figure 3- 17 provides a view of low severity and moderate exposed pipe sites. The
exposed pipe site on the left is 060A3-06EP, which was given a low severity rating for the 15
foot section of smooth metal pipe exposed across the stream bottom. The exposed pipe site on
the right is 059C3-01EP, which was given a moderate rating for the approximately 100 ft section
of smooth metal pipe exposed along the streambed. This pipe likely conveyed flow to a pond just
downstream, but was cut around and is now exposed in the channel. Whether or not the pipe is
still in use, it affects flow and is likely associated with the erosion problems assessed in the
channel. Locations of exposed pipes identified in the subwatershed are shown on Figure 3-18.
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Figure 3- 17: Examples of Exposed Pipes
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Figure 3-18: Deep Run and Dipping Pond Run Subwatersheds, Exposed Pipes
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3.5.3.6 Inadequate Stream Buffers

Forested buffer areas along streams are important for improving water quality and flood
mitigation since they can reduce surface runoff, stabilize stream banks (root systems), shade
streams, remove pollutants such as nutrients and sediment from runoff and provide habitat for
various types of terrestrial and aquatic life including fish. For the SCA, a stream buffer was
considered inadequate if it was less than 50 feet wide from the edge of the stream. The 50 feet is
used for fieldwork as a minimum to evaluate stream conditions, while the local regulations
require specific buffer widths based on stream characteristics and designations. Inadequate
stream buffers were the second most commonly observed problem within Area G. The field
teams identified 63 inadequate buffer sites with a total length of 22,139 feet or 29 percent of the
total stream miles surveyed.

Table 3- 33 summarizes the number of inadequate stream buffer sites, along with the
severity ranking and the length of inadequate stream buffer observed. The table also presents the
percentage of the total stream miles surveyed that were identified with inadequate forested
buffer. Locations of inadequate stream buffers are shown on Figure 3- 19. Appendix K provides
tables of inadequate stream buffer data ranked by severity.

Table 3- 33: Area G SCA Survey Results — Inadequate Stream Buffers

Severity Rating Inventory Length

Percent of
Very Low Total Length

Subwatershed | Severe | Severe | Moderate | Severity Minor Total (t) (mi) Surveyed
Deep Run 0 1 10 1 6 28 | 10,366 1.96 28.0

Dipping Pond

Run 0 2 18 14 1 35| 11,773 2.23 29.7
Totals 0 3 28 25 7 63 | 22,139 419 28.9

The field teams identified 63 inadequate buffer sites that covered just less than thirty
percent of the total stream miles surveyed. Only three of the inadequate buffer sites ranked as
severe and 28 sites ranked as moderate. As indicated on Figure 3- 19, many of the inadequate
buffer sites are located on the lower portions of both mainstem areas within the Deep Run and
Dipping Pond Run subwatersheds. Approximately 63 percent of the inadequate buffer sites
ranked as minor or low severity.

Figure 3- 20 shows examples of moderate inadequate buffer sites. The figure on the left is
of site 060A3-091B along the mainstem of Deep Run. The site is associated with a residential
lawn mowed to near the top of bank. Several residential properties along this section of Deep
Run have inadequate buffer on the right bank, totaling approximately 1,200 linear feet. The
figure on the right is of site 059C3-241B, which consists of tall grass with sparse trees on both
banks.
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Figure 3- 19: Deep Run and Dipping Pond Run Subwatersheds, Inadequate Buffers
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Figure 3- 20: Examples of Inadequate Stream Buffers

3.5.3.7 In or Near Stream Construction and Trash Dumping

In or near stream construction is used to identify major earth disturbance activities within
or near the stream corridor. Earth disturbance may lead to increased sedimentation of streams.
Sites were ranked based on potential or evidence of sedimentation. Factors taken into
consideration for determining the severity of the earth disturbance were the size of the earth
disturbance, the proximity to the stream, use of appropriate erosion and sediment controls, and
evidence that sediment is washing in or accumulating in the stream as a result of the earth
disturbance. No in or near stream construction sites were identified in Deep Run or Dipping
Pond Run.

Trash dumping is used to identify locations where large amounts of trash or debris are
being dumped in the stream corridor or to note where trash tends to accumulate. Severity of trash
dumping was dependent upon the amount of trash present, the type of trash present, and the
safety and accessibility for volunteer cleanup.
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Table 3-34 summarizes the number of trash dumping sites identified in the targeted
subwatershed and their severity rating. Figure 3- 22 shows the locations of the trash dumping
sites. Appendix F provides a table of trash dumping data ranked by severity.
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Table 3-34: Area G SCA Survey Results - Trash Dumping

Severity Rating Inventory
Very Low
Subwatershed Severe | Severe | Moderate | Severity | Minor Total
Deep Run 0 0 0 3 1 4
Dipping Pond Run 0 0 1 2 4 7
Totals 0 0 1 5 5 11

There were 11 trash dumping sites found in the Deep Run and Dipping Pond Run
subwatersheds. Nine of the 11 sites were yard waste assessed with minor to low severity. Three
areas of yard waste dumping were where residential property backed up to the stream corridor,
owned by Baltimore County. In these locations, the yard waste appeared to be located on County
property and therefore could be a site for volunteers to clean up. This is also an opportunity for
educating homeowners. One instance of construction rubble dumped down a stream bank was on
the St. Paul's School campus. A 20 foot section of corrugated metal pipe that had likely washed
out from the upstream overhead utility right-of-way was located in a less accessible area of the
Deep Run subwatershed, on private property.

Figure 3- 21 shows examples of low severity trash dumping sites. The photo on the left
shows a section of corrugated pipe in the stream at minor ranked site 060A2-28TD. The right
photo is of moderate ranked site 059B1-01TD, where there was extensive dumping or
accumulation of yard waste in the channel. Figure 3- 22 shows the locations of the trash dumping
sites.

Figure 3- 21: Examples of Trash Dumping Sites
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Figure 3- 22: Deep Run and Dipping Pond Run Subwatersheds, Trash Dumping
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3.5.4 Summary of Stream Corridor Assessments

3.5.4.1 Significant Erosion Sites

This section highlights the most significant observations of erosion, unstable channel
conditions and inadequate buffer areas identified during the 2014 field surveys. The ranking is
relative to urban streams, rather than pristine forested, or undisturbed streams. Although this
summary calls attention to particular erosion issues and areas with inadequate riparian buftfer
observed in 2014, the entire stream assessment data set should be considered when watershed
management implementation activities are being prioritized for the Deep Run and Dipping Pond
Run subwatersheds. All of the individual findings have been discussed in the text above and
complete SCA data tables are available in Appendix F.

While streams in the Dipping Pond Run and Deep Run subwatersheds are in relatively
good condition compared to more urbanized watersheds, there are areas where erosion and
unstable channel conditions are concentrated. These areas are located both along the mainstems
and on tributaries.  Figure 3- 23 displays approximately 40 percent of the total channel erosion
length surveyed in 2014 that is concentrated into thirteen areas (Areas A to M) within both
subwatersheds. The total length of significant erosion areas amounted to 1,050 linear feet in
Deep Run and 2,072 linear feet in Dipping Pond Run (Table 3- 35). These thirteen erosion areas
also compose 14,538 square feet of potential erosion identified when factoring bank height of the
stream channel. This correlates to 22 percent of all the erosion sites identified in both
subwatersheds when factoring bank height.

The data from the channel condition assessment is used in conjunction with SCA ratings
that include erosion and inadequate buffers. Further, the channel condition assessment
incorporates local geology and land use in order to prioritize unstable stream segments for
additional investigation, restoration, and/or preservation. This information may be useful to
geomorphologists and stream restoration professionals when they are prioritizing potential
stream restoration projects. The numbering sequence for the four stability categories follows
Simon and Hupp (1986) progression of change in channel evolution after some type of physical
disturbance. Based on this general theory of channel evolution, the Deep Run and Dipping Pond
Run subwatersheds could be described as relatively stable with some problem areas.

The significant erosion sites that ranked moderate and severe were split nearly evenly
between incising (Stage I Channel Evolution) and widening (Stage II Channel Evolution)
channel condition (Table 3- 35). Incising channel condition were typically found in smaller order
tributaries, while widening channel condition were more common along the mainstem reaches.
Additional sites that ranked low severity for erosion were included in ~ Figure 3- 23 when their
proximity to more severe erosion sites created an overall study area. Significant reductions in
downstream sedimentation could be achieved by focusing resources on restoring streams in both
types of channel condition.
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Figure 3- 23: Deep Run and Dipping Pond Run Subwatersheds, Significant Erosion Sites
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Table 3- 35: Significant Erosion Sites
Avg.
Map Site # Channel Cause Street Exposed Severit Erosion Erosion
Site ID Condition connection Bank y Length (ft) | Area (sf)
Height (ft)
A | osoctoses | Stage! Land Use |\ dland Dr 3 Moderate 16 49
Incision Change
A | osect-ooes | Stage! Land Use | o dland Dr 3 Moderate 89 267
Incision Change
A | osoct-11es | Stage! Land Use |\ dand Dr 3 Moderate 9 287
Incision Change
A | osectoes | Stagel Land Use |\ dand Dr 6 Moderate 30 181
Incision Change
A | osectses | Stagel Land Use |\ dand Dr 7 Moderate 44 311
Incision Change
A | osect-ses | Stage! Land Use | v dland Dr 8 Moderate 44 348
Incision Change
A | osect-soes | Stagel Land Use | v dland Dr 3 Moderate 12 36
Incision Change
A | osoct-oees | Stage! | BelowRoad |0y dbr 5 Severe 35 177
Incision Crossing
B | 0s9ct4ses | Stage! Land Use |\ dand Dr 5 Moderate 7 357
Incision Change
B | 0s9cia4gs | Stagel Land Use |\ diand Dr 6 Moderate 50 301
Incision Change
B | 0s9ci4ses | Stagel Land Use | v dland Dr 4 Moderate 34 134
Incision Change
B | osect-ases | | Stagell | BelowRoad |\ 0y 5 Moderate 85 425
Widening Crossing
B | osoptoses | Stesell | LandUse 0 dDr 5 Moderate 49 243
Widening Change
B | osopt-2ses | Stagell Bendat | \oodland Dr 7 Moderate 45 315
Widening Steep Slope
B | osost-2oes | Stegell | LandUse 0 dDr 6 Severe 95 572
Widening Change
c | osoco13es | Stagell | LandUse | p ict 6 Moderate 59 355
Widening Change
c | osoco-14gs | Stagell LandUse | 5 ctad Gt 5 Moderate 65 325
Widening Change
c | osoc217es | Stagell | LandUse | po oict 4 Moderate 187 746
Widening Change
D | osoaz-to1Es | S9!l | pioe outran | St Pauls 5 Severe 66 328
Incision School
D | osoa2-103es | StB%l | pipe outfan | St Pauls 5 Severe 63 317
Incision School
D | osoaz-105es | StB%l | pipe outfan | St Pauls 4 Moderate 63 317
Incision School
E | osecoares | Stagel Land Use | Greenspring 4 Moderate 104 416
Incision Change Valley Rd
E | osecosses | Stage! Land Use | Greenspring 5 Moderate 97 484
Incision Change Valley Rd
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Avg.
Map Site # Channel Cause Street Exposed Severit Erosion Erosion
Site ID Condition connection Bank y Length (ft) | Area (sf)
Height (ft)
Stage Il Land Use Greenspring
P | osecattes | eS| e | VaterRa 6 Moderate 89 533
G | osecazees | Stagel Land Use | Greenspring 4 Moderate 76 305
Widening Change Ave
G | osoczores | Stagell | LandUse | Greenspring 4 Moderate 75 300
Widening Change Ave
G | osoc3-oses | Stagell | LandUse | Greenspring 4 Moderate 138 554
Widening Change Ave
G | osecaoes | Stagel Land Use | Greenspring 4 Moderate 79 316
Widening Change Ave
G | osecaoies | Stagel Land Use | Greenspring 4 Moderate 102 410
Widening Change Ave
i Stage Il Bend at Greenspring
Ho | oseca7aEs | eS| o e i 4 Moderate 61 246
|| osoat-eses | Stagell | landUse | o eict 4 Moderate 85 340
Widening Change
|| osoat-eees | Stagell | LandUse | o eict 4 Moderate 91 363
Widening Change
J | o60at-134gs | Stage! LandUse | 1o dwell Ct 4 Moderate 28 112
Incision Change
J | o6oat-135Es | Stage! LandUse | 1o dwell Ct 4 Moderate 1 165
Incision Change
J | osoatr7es | Stagell | landUse | eict 5 Moderate 64 321
Widening Change
J | osoatgops | Stagell | landUse | eict 6 Moderate 78 468
Widening Change
J | osoatores | Stagell LandUse | - dwell Ct 4 Moderate 99 396
Widening Change
K | osoat-1oses | Stage! LandUse | 5 ntRd 5 Moderate 44 220
Incision Change
K | osoat-121es | Stage! LandUse | 5 ntRd 6 Moderate 98 590
Incision Change
K | osoat-122es | Stage! LandUse | g o ontRd 6 Moderate 109 654
Incision Change
L | osoazsees | Stagell | LandUse | W Seminary 3 Moderate 129 386
Widening Change Ave
L | osoaz-e1Es | Stagell Land Use | W Seminary 4 Moderate 30 119
Widening Change Ave
M | osoAsases | Stage! LandUse | o\ rg 4 Moderate 60 239
Incision Change
M | osoasaees | Stage! LandUse | o\ rg 5 Moderate 94 472
Incision Change
Total Erosion 3,121 14,538
Dipping Pond Run

Two headwater tributaries to Dipping Pond Run have short reaches of moderate to severe
erosion. Figure 3- 24 shows Area A with a degrading downstream of the outfall below
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Woodland Drive. Below a private driveway, the stream becomes more incised and is located on
County property before it enters the former Chestnut Ridge Golf Course property. Figure 3- 25
shows Area B located on the southern tributary that crosses Woodland Drive. Just upstream and
downstream of Woodland Drive, the stream corridor is County owned but several homeowners
mow to top of bank. The channel is much wider downstream of the culvert. Farther upstream on
this tributary, the stream runs through a wooded valley and has areas of actively eroding banks.

Figure 3- 24: Area A. Left: severe 5' erosion below the Woodland Drive culvert (059C1-06ES), right: 6' moderate erosion
further downstream (059C1-20ES)

Figure 3- 25: Area B. Left: moderate 5' erosion just below the Woodland Drive culvert (059C1-35ES), right: moderate 6'
erosion above culvert (059C1-44ES)

Figure 3- 26 shows Area C located on the Dipping Pond Run mainstem near Candlestick
Drive and Barstad Court. The stream is actively widening at meander bends, but generally has
floodplain access on the opposite bank. The left bank is owned by Maryvale Preparatory School
and the right bank is residential properties, but no inadequate buffers were present in this area.
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Figure 3- 26: Area C. Left: moderate 6" erosion (059C2-13ES), right: moderate 4' erosion (059C2-17ES)

Figure 3- 27 shows Area D that represents shorts sections of incised channel coming
from two stormwater outfalls on the west side of the St. Paul's School property. There was flow
from both outfalls on the day of the stream walk. The northern outfall is eroding below the riprap
protection, and part of the concrete pipe has fallen into the channel as the channel bed degrades
and experiences headward erosion.

Figure 3- 27: Area D. Left: 5' severe erosion on both banks, from northern outfall (060A2-101, 103ES), right: 4' moderate
erosion below southern outfall (060A2-106ES)

Just upstream of Greenspring Valley Road, Dipping Pond Run is incised and likely
cannot access its floodplain. Upstream of this area, the stream flows over several large cascades
and waterfalls caused by bedrock outcroppings. The valley is less steep in Area E as shown in
Figure 3- 28, but the stream appears to be incising. This forested section of stream is on the
Maryvale Preparatory School property.
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Figure 3- 28: Area E. Left: moderate 5' erosion (059C2-38ES), right: 4' moderate erosion (059C2-37ES)

Figure 3- 29 shows Area F located downstream of Area E where the mainstem crosses
under Greenspring Valley Road. The significant erosion begins where an inadequate buffer site
is located due to a crop field that exists on the right bank. Low severity eroded banks of 3-4 feet
continue in the forested area downstream.

Figure 3- 29: Area F. Left: moderate 6' erosion (059C3-11ES), right: 4' low severity erosion (059C3-13ES)

Erosion sites in Area G show in Figure 3- 30 are mostly located on the property of one
homeowner. The stream buffer is also inadequate in this area due to pasture with sparse trees and
mowing to the top of bank. Area G also exhibits incised and active erosion at the meanders
shown along the mainstem in Figure 3- 31. On the small tributary from the west, the stream is
incising and is mowed to the top of bank from where it crosses under Greenspring Avenue until
it enters forest just upstream of the confluence with the mainstem.
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Figure 3- 30: Area G, mainstem. Left: 4' moderate erosion (059C3-21ES), right: 4' moderate erosion (059C3-27ES)

Figure 3- 31: Area G, tributary. Left: 3' low severity erosion (059C3-32), right: 3' low severity erosion (059C3-36ES)

Figure 3- 32 shows Area H on the mainstem of Dipping Pond Run between Area F and
the confluence with Jones Falls. Most meanders in this area have low to moderate severity
erosion. The buffer is inadequate for a short stretch where a crop field comes nearly to top of the
right bank. One cut bank was previously stabilized with boulders, some of which have fallen into
the channel but geotextile fabric is still present on the bank. There is low severity erosion just
upstream of the stabilization.

114



Upper Jones Falls Watershed Characterization Report August 2015

Figure 3- 32: Area H. Left: 4' moderate erosion at scour pool DS of 2 logs holding grade, crop field on RB (059C3-72ES),
right: 4' low severity erosion (059C3-75ES)

Deep Run

The Deep Run mainstem drops approximately 12 feet in two steps over a dam
downstream of an inline pond. Area | is located along both banks just below the concrete dam
and channel. Figure 3- 33 shows a large scour pool at the bottom of the dam, and the channel is
incised by several feet for approximately 90 feet. Downstream of this area, bank heights decrease
and the stream is more connected to its floodplain.

Figure 3- 33: Area . Left: dam with scour pool below (060A1-63FB), right: 4' moderate erosion on RB below dam (060A1-
66ES)

Figure 3- 34 and Figure 3- 35 show Area J is mostly associated with a tributary that
crosses under Treadwell Court before entering the mainstem from the west. The small tributary
has tight meanders with many vertical eroding banks downstream of Treadwell Court. This area
is forested and tree roots are providing some bank protection. Upstream of Treadwell Court, the
stream does not follow the northern tributary but instead ends at a headcut from a drainage
channel flowing from the west. The part of Area J along the mainstem begins below a steep area
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of bedrock control and ends above Brookstone Court. There is erosion below the culvert at
Brookstone Court but bank heights are generally lower.

Figure 3- 34: Area J, tributary. Left: 4' moderate erosion (060A1-97ES), right: 4' low severity erosion (060A1-99ES)

Figure 3- 35: Area J, mainstem. Left: 5' moderate erosion (060A2-77ES), right: 3' low severity erosion (060A1-79ES)

Short areas of erosion on two first-order streams originating on the Baltimore County
Country Club property make up Area K (Figure 3- 36 and Figure 3- 37). Both tributaries begin
at outfalls, which have significant stabilization below them. The western tributary has boulder
bed and bank stabilization. The eastern trib has boulder step pools with gabion mattress
downstream. The flow is mostly subterranean until a vertical drop at the end of the gabion
mattress.
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Figure 3- 36: Area K, western trib. Left: 4' low severity erosion (060A1-109ES), right: erosion begins at end of boulder
stabilization (060A1-107CA)

Figure 3- 37: Area K, eastern trib. Left: 6' moderate erosion (060A1-121ES), right: 6' moderate erosion (060A1-122ES)

A mowed utility right-of-way follows the mainstem of Deep Run for approximately
1,530 linear feet. The stream is fairly straight through this section, but there are several areas of
low to moderate erosion on outside meanders. These erosion sites make up Area L, with an
example shown in Figure 3- 38. The lack of deep roots is likely contributing to the rate of bank
erosion throughout the right-of-way.
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Figure 3- 38: Area L. Left: 3' moderate erosion (060A2-56ES), right: 4' moderate erosion (060A2-61ES)

Area M is located on the Deep Run mainstem just before the confluence with Jones
Falls. After being fairly straight through Meadwood Regional Park, the stream begins to meander
and a homeowner mows to the top of the left bank. The outside banks of these meanders have
low severity and moderate erosion shown in Figure 3- 39. However, the bank material in this
area is cohesive and therefore may be less erodible.

Figure 3- 39: Area M. Left: 4' moderate erosion (060A3-34ES), right: 5' moderate erosion (060A3-36ES)

Significant Inadequate Buffer Sites

The most significant inadequate buffers in both Deep Run and Dipping Pond Run were
concentrated on the lower portions of the mainstem reaches. The significant inadequate buffers
discussed here were mostly long reaches of encroachment, with some over 1,000 linear feet.
Shorter sections of inadequate buffer that occur throughout both watersheds were mostly due to
individual homeowners maintaining lawns to the top of bank in otherwise forested areas.
Significant inadequate buffers in Deep Run and Dipping Pond Run are shown in  Figure 3- 40.
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Table 3- 36 lists the significant inadequate buffer sites that were rated moderate and severe. Sites
rated low severity were included when they corresponded to a significant erosion site.
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Figure 3- 40: Deep Run and Dipping Pond Run Subwatersheds, Inadequate Buffer Sites
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In Dipping Pond Run, the significant areas of inadequate buffer were mostly due to
pasture. The longest area with inadequate buffer in Dipping Pond Run was identified along the
mainstem downstream of Greenspring Valley Road for approximately 1,876 linear feet. A
majority of this site is associated with one property owner where the left bank has sparse trees
and the right bank has tall grass with mowed paths. A tributary that enters the mainstem from the
west on the same property is mowed to top of bank. On the same tributary upstream of
Greenspring Avenue, areas of significant inadequate buffer are associated with an organic herb
farm, a horse farm, and a fallow field.

A tributary to Dipping Pond Run that originates on the St. Paul's School property flows
through a mowed pasture for approximately 1,337 linear feet. It enters an in-line pond just
upstream of Greenspring Valley Road. Downstream of Greenspring Valley Road, a fallow field
lines the left bank, and the stream enters a mowed pasture with cattle before joining the
mainstem.

The headwaters of Dipping Pond Run flow under Woodland Drive just south of Roland
Brook Court. The stream corridor is owned by Baltimore County in this area, but several
homeowners maintain lawns within the buffer.

Along Deep Run, the buffer becomes inadequate on the right bank south of West
Seminary Avenue due to residential lawns. The mainstem enters a commercial area in the
vicinity of Station Drive, where it has a narrow buffer until it passes under Falls Road.
Downstream of Falls Road, the stream enters Meadowood Regional Park, where a buffer of
small trees was recently established on the right bank. Just upstream of the confluence with Jones
Falls, a homeowner mows to the top of bank.

A mowed right-of-way for high-voltage power lines parallels a considerable length of the
Deep Run mainstem. Upstream of West Seminary Avenue, Deep Run has an inadequate buffer
as it flows down the middle of the right-of-way for over 1,200 linear feet. The right-of-way
crosses Deep Run and its tributaries in several other locations. The land use in the right-of-way
varied from tall grass to large shrubs, but it can be assumed that it is mowed periodically to allow
access to the utility. We suggest future coordination with utility operators to discuss better
management of a riparian buffer adjacent to the stream channel.

The tributary to Deep Run on the eastern edge of the St. Paul's School property parallels
Falls Road on the left bank and the school's playing fields on the right bank. For approximately
1,100 linear feet, a dense thicket of vines covers the stream and its banks. Buffer plantings would
require extensive invasive removal.
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Table 3- 36: Significant Inadequate Buffer Sites
Map Site . Buffer . _ Inadequate
D Site # Inadequate Street connection Severity Buffer
on Length (ft)

B 059C1-341B Left Woodland Dr Moderate 181
B 059C1-361B Left Woodland Dr Seboev:ity 56
B 059C1-40IB Right Woodland Dr Moderate 421
F 059C3-101B Right | Greenspring Valley Rd Se"\/‘:’rvity 149
G 059C3-18IB Right Greenspring Ave Moderate 490

G 059C3-241B Both Greenspring Ave Moderate 1,386
G 059C3-30IB Both Greenspring Ave Moderate 383
G 059C3-34IB Both Greenspring Ave Severe 538
G 059C3-41IB Lef Greenspring Ave SeLVOeV[Yity 138
H 059C3-68I1B Right Greenspring Ave Moderate 373

L 060A2-123IB Both W Seminary Ave Moderate 1,209
L 060A2-361B Left W Seminary Ave Se"V‘;"rVity 326
M 060A3-31IB Left Falls Rd Moderate 829
051A3-151B Both Chapel Ridge Rd Moderate 320
051A3-201B Both Chapel Ridge Rd Moderate 517
059C3-041B Both Greenspring Valley Rd | Moderate 205
059C3-491B Both Greenspring Valley Rd | Moderate 488
059C3-51IB Left Greenspring Valley Rd | Moderate 346
059C3-561B Both Greenspring Valley Rd | Moderate 273
059C3-601B Both Greenspring Valley Rd | Moderate 149
059C3-611B Both Greenspring Valley Rd | Moderate 370
059C3-791B Both Greenspring Valley Rd | Moderate 270
059C3-90I1B Both Greenspring Valley Rd | Moderate 680
059C3-92IB Right Greenspring Valley Rd | Moderate 395

060A2-119IB Both Greenspring Valley Rd Severe 1,338

060A3-09I1B Right W Seminary Ave Moderate 1,203
060A3-141B Both Station Dr Severe 145
060A3-241B Both Station Dr Moderate 323
060A3-371B Right W Seminary Ave Moderate 267

Total Inadequate Buffer 13,768
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3.5.5 Review of 1997 Stream Assessments

Chapter 2: The 1997 Jones Falls Water Quality Management Plan (WQMP; Dames &
Moore) detailed a framework for watershed restoration for Baltimore County’s Capital
Improvement Program and for compliance with NPDES Municipal Stormwater Permits.
Reviews of existing data, water quality modeling, and stream channel surveys were used to
identify nonpoint source pollution in the watershed, from which existing problems and potential
restoration measures were evaluated and ranked.

3.5.5.1 1997 Stream Assessment

Stream channel stability was assessed using a two step approach: desktop data collection
and analysis, and field verification of results. Step one of the stream stability assessments was a
desktop analysis of second order and higher order streams as identified by GIS mapping from
EPS. A series of assessment parameters were derived from analysis of black and white stereo
aerial photographs from January 1993 (1 in = 2,000 ft scale). These parameters were: stream
pattern, streambank erosion, unforested riparian buffer, large debris blockages, fish barriers,
exposed sanitary sewer and other utility lines, and illicit discharges. Sinuosity, as determined
from interpretation of aerial photographs, and valley slope, from 1954 County topographic maps,
were used to assign broad Rosgen stream types. Other indicators of channel stability that were
visible on aerial photography, such as channel shape, were used to refine these classifications.

Step two was field verification of the stability assessment maps developed during step
one. Visual examination of the assessment parameters were performed at public road crossings in
the watershed. More than 50 percent of the streams in the watershed were also field verified, as
accessibility allowed. Potential fish barriers were identified at large drop-offs during step one.
During step two, a vertical drop of 3.5 feet or more, depth of less than 2 inches, and/or velocity
of 6 feet per second or greater were identified as fish barriers. EPS stormwater outfalls were
verified in the field when encountered during the stream walk. The stream stability maps and
assessment parameters were revised based on field observations, and summaries for each
subwatershed were tabulated.

Based on the two-step assessment of stream stability, reaches in each subwatershed were
chosen for a modified Level II Rosgen characterization. Thirteen reaches were selected that
represented all channel types, land uses, stream stability factors, and stream orders found in the
watershed. One segment was located in North Branch and two were on the Jones Falls mainstem
within Area G. In addition, one case study that represented source and stream based problems in
the watershed was located on the mainstem of Jones Falls.

Following the completion of the stream assessments, major water quality and habitat
problems were given a priority ranking for each subwatershed. In the Jones Falls mainstem
subwatershed, the top three problems were percent imperviousness, unforested riparian buffer,
and unstable stream channel conditions. The top three for the North Branch subwatershed were
unforested riparian buffer, uncontrolled stormwater runoft, and unstable stream channel
conditions. The Jones Falls mainstem and North Branch subwatersheds were ranked as having
the fewest and second-fewest water quality and habitat problems out of the eight subwatersheds
in the 1997 WQMP.
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Although a variety of stream types are present in the Jones Falls mainstem subwatershed,
F type channels accounted for 59,000 linear feet or 72 percent of the assessed streams. These
streams are characterized by disconnection from the floodplain and actively eroding banks.
Significant bank erosion was noted over approximately 6 percent of the assessed streambanks.
Approximately 21 percent of the assessed streams had unforested buffer conditions, most of
which was located in the western half of the subwatershed and was due to agriculture or
development. Six potential fish barriers were identified, five of which were located on unnamed
second order tributaries and one of which was temporary. No exposed utility lines or illicit
discharges were found in the Jones Falls mainstem subwatershed.

Surveyed Segment A extended 3,550 feet from Park Heights Avenue downstream to Old
Valley Road. The Jones Falls mainstem in this segment was characterized as an E channel with
no buffer due to agricultural fields. The stream was slightly incised and actively widening at
meanders. A section approximately 2,000 feet downstream from Park Heights Avenue was
overly sinuous with meander cutoffs that the reviewers predicted would eventually lead to
straightening and a G channel type.

Case Study 4 looked more closely at part of Segment A, from Old Valley Road to 2,000
feet upstream. The case study looked more closely at the stream segment, as well as at
stormwater management facilities, outfalls, and imperviousness in the contributing watershed.
Channel instability was indicated by vertical adjustment and an excessive bed load, likely due to
land use changes upstream. The radius of curvature for meanders was 10 to 15 feet, significantly
smaller than the stable radius of 35 feet for typical streams evaluated in the area. In addition to
the stabilization of meander geometry, stormwater management improvements and agricultural
BMPs were the main recommendations for this reach. Long stretches of unforested buffer are of
particular concern due to the reproducing trout population in Jones Falls. In addition, two
tributaries that discharge to Jones Falls from the north (Tributary A) and south (Tributary B) near
Park Heights Avenue would benefit from being returned to their historical form.

Segment B was downstream of Segment A on Jones Falls, reaching 2,500 linear feet from
Stevenson Road to a private driveway crossing. Downstream of the confluence with North
Branch, the stream is straightened and more incised. The channel was characterized as mostly a
C channel type, with some areas of an E channel type. Reviewers noted moderate erosion in this
segment.

The North Branch subwatershed is also characterized by F type channels, accounting for
62 percent of the assessed streams. C type channels, with well-developed point bars and
overbank floodplains, account for 22 percent of the assessed streams. Most (82 percent) of the
significant erosion was on the mainstem of North Branch, which is a third and fourth order
stream. Overall, only 3 percent of the streams had significant erosion. Approximately 13,680
linear feet (13 percent) of unforested stream buffer was identified, most of which is due to urban
landuse. Three large debris blockages were found on the mainstem. Two potential fish barriers
found in the watershed both consisted of water depths less than two inches. No exposed utility
lines or illicit discharges were found in the North Branch subwatershed.
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The surveyed segment in the North Branch subwatershed began at Greenspring Valley
Road and continued 6,100 feet upstream. This segment is characterized by mostly C type
channels, with about a quarter of reaches classified as B type channels where the valley restricts
the floodplain. Eroding banks occurred in the first 1,200 feet upstream of Greenspring Valley
Road, and characterized with a narrow buffer, livestock in the stream, and excessive algae
growth.

3.5.5.2 2014 Windshield Surveys of 1997 Stream Assessments

Stream corridor assessments were performed in the Deep Run and Dipping Pond Run
subwatersheds in the summer of 2014. In the Jones Falls mainstem and North Branch
subwatersheds, windshield surveys were conducted at road crossings and public right of way
(ROW) to review stream assessment results reported in the 1997 WQMP (Figure 3- 44). Using a
similar field form, the 1997 stream assessments were reevaluated to verify or update results and
determine the current state of problems observed for streams in the subwatersheds.

Data collection for this report focused on the potential for restoration projects or
implementation of BMPs in the vicinity of the road crossings. Factors that were visually assessed
and scored included technical criteria, such as bank stability and floodplain condition, feasibility
criteria, and other benefits such as fish passage restoration and riparian buffer enhancement.
Each factor was given a score from 0-10, where higher scores represented a greater potential
benefit from restoration (i.e. the current condition is poor). Scores were totaled and used to rank
the crossings for restoration potential. In cases where the upstream condition was significantly
different from the downstream condition, separate scores were assigned. Photos were taken
upstream and downstream of each road crossing and in many cases of other features noted during
the surveys such as floodplain condition or fish migration barriers.

Problem areas described in the surveyed segments and case study were visually inspected
from road crossings where possible to observe current conditions. However, most of these
reaches are on private land and were not visible from public ROW. Because of their proximity to
public roads, most crossings received high scores for construction access. Those that received
lower scores were generally due to guardrails, steep slopes, and lack of a shoulder along the
road.

Jones Falls (mainstem) Subwatershed

Seventeen road crossings were reevaluated and one additional crossing was evaluated in
the Jones Falls mainstem subwatershed in August and September 2014. The stream reaches
visible from the crossings generally exhibited good bank stability and were able to access their
floodplain. The greatest potential for improvement was enhancement of the riparian buffer.
Buffer plantings would reduce thermal impacts to the stream, slow stormwater runoff into the
channel, and increase bank stability. Jones Falls supports a population of brown trout that can be
threatened by rising water temperatures. Planting a buffer of trees to shade the stream would
improve habitat for this native species. Coordination with property owners would be required as
all areas outside the road right-of-way (ROW) appeared to be privately owned.

While most streams appeared generally stable from road crossings, certain areas
warranted further investigation for possible restoration or BMP opportunities. These cases are
detailed below, with full scores and ranking totals for each crossing in Appendix F.
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Crossing 1-12 received the highest ranking total in the Jones Falls mainstem
subwatershed. This tributary to the Jones Falls mainstem was evaluated from its crossing under
Shuger Hill Road. A stream restoration had recently been completed on the downstream side of
the road crossing, with a step pool, riprap bank stabilization, and possible floodplain bench
grading. Figure 3- 41 shows a two-foot drop at the outlet from the constructed pool, blocking fish
migration upstream. The right bank is actively eroding downstream of the riprap protection. The
stream enters the culvert at a sharp angle and is characterized by a long cascade for
approximately 50 feet upstream. Restoration opportunities include expanding the bank
stabilization downstream, restoring fish passage through the culvert, creating step-pools
upstream to improve bed form, and enhancing the riparian buffer both upstream and
downstream.

The Jones Falls mainstem upstream and downstream of crossing 1-2 received the fifth
and second highest ranking totals in the subwatershed, respectively. Upstream of the crossing at
Stevenson Road, opportunities for wetland creation and riparian buffer enhancement exist in the
fallow fields on both banks. The large bed load of the stream is evident in extensive sand bars.
The stream is incised and less connected to its floodplain downstream with erosion on the left
bank (Figure 3- 41). A channel blockage of bed material and large woody debris exists about 50
feet downstream. Pool creation and bank stability treatments would improve habitat and reduce
erosion downstream of the bridge. Fallow pasture on the left bank and a grassy area next to a
retail complex and parking lot on the right bank could be reforested.

Figure 3- 41: Fish migration blockage at crossing 1-12 (left), and erosion downstream of crossing 1-2 (right)

A second-order tributary to Jones Falls crosses Hillside Road near Falls Road and the
downstream reach ranked third highest for potential stream restoration. An old diversion
structure on the left bank, downstream of the culvert has failed resulting in stone and concrete
rubble falling into the stream. A PVC pipe now diverts water from in the culvert to the diversion
structure that provides flow to a private pond. The channel exhibits instability in the form of
active incision and bank erosion downstream of the culvert. Upstream of Hillside Road, the
channel is connected to its floodplain and appears stable. Maintained lawn between the left bank
and a shared driveway may provide opportunity for riparian plantings.
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Crossing 1-1 ranked the sixth highest for restoration potential in the subwatershed,
mainly due to its location in the watershed along with riparian buffer enhancement opportunities.
This section of the Jones Falls mainstem has stable banks and access to its floodplain. A narrow
tree line exists along the stream upstream of the crossing and is associated with a horse pasture
with an access path to the stream on both sides of the channel. Sand and silt were being
deposited in the area of the bridge. Aquatic habitat could be improved along the reach using
instream structures and with riparian buffer enhancements.

Additional areas of bank instability exist at crossings 1-3, 1-10, and 1-11B. Downstream
of crossing 1-11B, a terra cotta pipe of unknown origin is exposed across the channel bottom
upstream of a large meander. Downstream of the meander, the pipe is discharging clear water to
the stream. Many opportunities for buffer enhancement exist especially at crossings 1-9, 1-3, 1-8,
and 1-7.

North Branch Subwatershed

Nine crossings were reevaluated and one additional crossing was evaluated in the North
Branch subwatershed. Because the 1997 methods did not evaluate any first order streams, four
crossings of small first order tributaries were visually inspected. All were found to be in good
condition, and thus no assessment forms were completed.

For nearly all crossings evaluated, the Rosgen Level I classification assigned in 1997
were still accurate in 2014. Streams in the North Branch subwatershed were generally found to
be in good condition with little erosion visible from road crossings. Most sites in this
subwatershed rated in the mid-range for habitat value (i.e. a score ranging from 4 to 6). This
score range indicated a condition that would benefit from stream restoration utilizing structures
to increase flow diversity and other instream habitat enhancement. The crossings detailed below
represent the restoration opportunities with the highest potential for improvement.

Crossing 1 was not evaluated in 1997, but received the highest ranking of the crossings in
the North Branch subwatershed in 2014. It is located in a gas line ROW that was accessed from
the Garrison Forest Veterans Cemetery. This stream originates from the northern pond on the
Cemetery property and is flowing west where it crosses the power line ROW. A headcut
approximately three feet high exists in the center of the ROW appears to have been previously
stabilized, but that has now failed (Figure 3- 42). Upstream of the ROW, the banks are low and
the stream currently accesses the floodplain. Downstream of the ROW, the stream is more
incised with some undercut banks. Further study is recommended to evaluate the headcut for
stabilization before it migrates and impacts the stable forested channel upstream.
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Crossing 2-4 is located where the mainstem of North Branch crosses under Caves Road,
just west of the intersection with Park Heights Avenue. In 1997, the field team reported a fish
barrier downstream of the culvert due to shallow water. In 2014, a long, deep pool was located
downstream with an approximately eight inch drop at the culvert, creating a barrier for some
species of fish (Figure 3- 43). The banks downstream were relatively low and providing some
floodplain access. There was minor erosion upstream of the crossing along with some open areas
on private property where riparian buffer enhancements would benefit the stream channel. Along
Caves Road east of the crossing, drainage was degrading grassy slopes along the road.

Bank erosion characterized by vertical and undercutting banks on meanders was noted
between crossings 2-8 and 2-6 on the mainstem of North Branch. Erosion begins on the right
bank in a gas line ROW just downstream of 2-8. Failing geotextile and riprap on the banks, in
addition to gabion mattress on the bed, indicate previous stabilization efforts within the utility
crossing. The channel bed and banks downstream of the ROW are also degrading. A partial fish
blockage exists at the downstream end of the double box culvert at crossing 2-8 due to shallow
flow through the culvert and a small vertical drop at the end of the culvert. Just upstream of 2-6,
large riprap is placed throughout the channel and on the banks, but the bed and banks appear to
be eroding and showing signs of channel degradation. Maintained lawn at the community
entrance at 2-6 could also provide opportunity for riparian buffer plantings.

Crossing 2-1 is the most downstream crossing on the North Branch mainstem. Upstream
of the bridge at Greenspring Valley Road, residential lawns mow up to a tree line along both
banks, but the bank heights are relatively low and the stream likely accesses the floodplain. The
area upstream of the crossing on the east side of North Branch appears to have a lot of hydrology
and may provide opportunities for wetland creation or restoration. Several concrete bags placed
along the bridge footers have become dislodged and are now located in the channel downstream
(Figure 3- 43). Debris trapped on the underside of the span indicates a potential pinch point for
high flows. Downstream, the channel is incised with old or historic walls on both banks. Erosion
begins on the left bank downstream of the wall. The buffer is inadequate on the left bank due to
the presence of a horse farm.

Figure 3- 43: Stream is connected to the floodplain upstream of crossing 2-2 (left), and a large, deep pool
downstream of crossing 2-4 (right)
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Figure 3- 44: Windshield Survey Crossing Location
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CHAPTER 4.0
Uplands Assessment

4.1 Introduction

Upland areas in the watershed were assessed to locate potential pollution sources that
could influence water quality and to identify opportunities for restoration projects. This
assessment was conducted according to the Unified Subwatershed and Site Reconnaissance
(USSR) Manual developed by CWP (CWP, 2004). This manual provides detailed guidance for
watershed groups, municipal staff and consultants to quickly identify major sources of
stormwater pollution and to assess restoration potential for source controls, pervious area
management and improved municipal maintenance (e.g., education, retrofits, street sweeping,
open space management, etc.).

This chapter outlines the four major components of the USSR:

Neighborhood Source Assessment (NSA)
Hotspot Site Investigation (HSI)
Institutional Site Investigation (ISI)
Pervious Area Assessment (PAA)

Each of these components is described in detail in the following sections. Site locations
use the following naming convention: ‘XYZ-R-123” where ‘XY Z’ is the type of assessment
(NSA, HSL IST or PAA), ‘G’ designates the Study Area G and ‘123’ is the number assigned to
each field site investigated. The first number represents the subwatershed, followed by the site
number that were labeled sequentially across all of Area G. The numbering scheme for the Area
G subwatersheds is as follows:

100 — Deep Run — Jones Falls
200 — Dipping Pond Run

300 — Jones Falls

400 — Jones Falls (North Branch)

4.2 Neighborhood Source Assessment

4.2.1 Assessment Protocol

Prior to conducting NSAs in the field, neighborhoods were delineated in the office using
GIS data, including tax parcels and aerial photographs. Neighborhoods were delineated based on
groups of homes with similar characteristics such as lot size and age of development. These
neighborhoods were then verified in the field. Adjustments to neighborhood boundaries were
made as necessary in the field, either through grouping or dividing neighborhoods. For example,
a neighborhood may be further divided if there were significant differences in the type of land
cover where one part of the neighborhood was heavily forested, and another part of the
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neighborhood was dominated by turfgrass. If NSA boundaries were modified in the field, an
additional letter was added at the end of the NSA naming convention.

The field team drove through every street in each defined neighborhood to identify
potential pollution sources and restoration opportunities. General information was collected in
each neighborhood for yards and lawns; driveways, sidewalks, and curbs; rooftop runoff; and
common areas. These are each described briefly below. Stream buffer encroachment in
neighborhoods is covered with the Stream Corridor Assessments in Chapter 3 (section 3.6.3.1.6
Inadequate Stream Buffers).

Yards and Lawns

In suburban residential areas, lawns typically represent a large portion of the pervious
cover and can be a major source of pollutants such as pesticides and nutrients. Potential pollution
sources evaluated by field teams under this category include grass cover and management status
(i.e. fertilization and irrigation methods), bare soils, swimming pools and trash in yards. Existing
tree cover and landscaping in each neighborhood was also noted to evaluate the potential to
expand these areas to intercept additional stormwater runoff.

Driveways, Parking Lots, Sidewalks and Curbs

The presence of driveways, sidewalks and curbs was noted for each neighborhood
assessed. Information was collected for potential or existing pollution sources from these areas
such as stained or dirty driveways, lawn clippings or leaves on sidewalks, pet waste, trash and/or
debris along curbs and long term car parking (i.e. unused cars can potentially leak oil and other
pollutants).

Rooftops

Rooftops that are directly connected to other impervious surfaces through downspouts
can contribute pollutants directly to stream systems. Disconnecting rooftops through downspout
retrofits can reduce this potential source of pollution. In each neighborhood field teams estimated
the percentage of downspouts discharging to impervious surfaces and evaluated the potential for
implementing downspout retrofits.

Common Areas

Common areas within neighborhoods and in public parks are a good place to evaluate
community behaviors such as pet waste disposal, trash dumping, storm drain marking, and buffer
management. Field teams noted the condition of common areas, the activities occurring there
that could be a potential source of pollution, and opportunities for tree plantings.

Upon completion of the Neighborhood Source Assessments, specific actions were
identified based on the overall assessment. The plan guides homeowners, community
associations, watershed associations, and the local government toward specific actions where
they are most needed. Potential actions generally include:

Downspout disconnection
Rain gardens

Rain barrels

Fertilizer reduction/education
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BayScaping

Storm drain marking

Street tree planting

Trash management

Multi-family parking lot or alley retrofit

Once all of the above neighborhood information was compiled, the final step of the NSA
was to rate the overall neighborhood pollution severity and restoration potential. The severity of
pollution generated by a neighborhood is denoted by the Pollution Severity Index (PSI). There
are up to 14 potential pollution sources rated. Neighborhoods are given PSI ratings of severe (7
or more sources), high (4 to 6), moderate (2 to 3), or low (0 to 1).The neighborhood’s potential
for restoration projects is also rated with the Restoration Opportunity Index (ROI) in a similar
fashion, with nine potential opportunities. These are assigned a rating of high (5 or more),
moderate (3 to 4), or low (0 to 2).

4.2.2 Summary of Sites Investigated

A total of 60 neighborhoods were assessed in Area G, as shown on Figure 4- 1. Total
number of neighborhoods assessed in each subwatershed is shown on Table 4- 1. A
neighborhood was assigned to the subwatershed for which the majority of its area was located.
Adjustments to the neighborhood boundaries were made in the field to include splitting up
NSA G 108 into NSA G _108A and NSA G 108B, NSA G 308B, NSA 311A,
NSA G 338A,NSA G 338B,NSA G 338C,NSA G 406A,NSA G 406B,NSA G 411B
due to their distinct characteristics.

Table 4- 1: Neighborhoods Surveyed per Subwatershed

Subwatershed # of NSAs Acres
Deep Run 7 765
Dipping Pond 6 480.67
Jones Falls 32 2410.4
Jones Falls (North
Branch) 15 1860.67

Total* 60 5516.74

Of the 60 neighborhoods in Area G, none were rated as having a severe Pollution
Severity Index. Twenty-one were rated high, 33 were rated moderate, and 6 neighborhoods
received low PSI ratings. Eight neighborhoods received a high Restoration Opportunity Index
rating, 35 were rated moderate, and 17 had low ROI ratings. Neighborhoods should be
prioritized to first address areas with both high PSI and high ROI ratings, followed by other
neighborhoods. Four neighborhoods received both a high PSI and a high ROI rating —
NSA G 101, NSA G 320, NSA G 329, and NSA_ G _435. There was only one neighborhood
that received a high PSI rating and a moderate ROI rating. The majority of neighborhoods
received moderate PSI and moderate ROI ratings. The distribution of the NSA ratings is shown
on Figure 4- 3.
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Figure 4- 1: Neighborhood Source Assessment (NSA) Locations in Upper Jones Falls
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4.2.3 General Findings

The following sections describe the actions for Area G based on the NSA results. A
description of the methods and criteria used to evaluate the potential for each action is provided,
in addition to figures that show the neighborhoods in which each action is recommended. Due to
the low density of development in Area G, actions such as parking lot and alley retrofits and
street tree plantings identified for other Small Watershed Action Plans were not relevant. Street
trees were not appropriate for Area G given the lack of sidewalks and limited right of way
beyond the edge of pavement. More effective methods of adding canopy cover such as
BayScaping and increasing lot canopy are suggested. Also, none of the neighborhoods had
obvious common areas where residents might walk their dogs nor were there signs of pet waste.
Therefore, pet waste management was not called out as a recommended action for any of the
neighborhoods. Appendix G includes a summary of NSA data collected and the actions needed
for each individual neighborhood. Figure 4- 2 illustrates typical neighborhood conditions for
Area G.

Figure 4- 2: Example Residential Development in Upper Jones Falls

Fertilizer Reduction/Education

Lawn maintenance activities often involve fertilization, pest-management, and watering.
Lawns with a dense, uniform grass cover and green color are indicative of high lawn
maintenance activities. The result is often polluted stormwater runoff that drains to local streams.
The lawn care assessment was conducted in the summer. Neighborhoods where 20 percent or
more of the homes employ high lawn maintenance practices are generally identified for a
fertilizer reduction/education program.

Table 4- 2 summarizes the number of neighborhoods identified for fertilizer reduction and
the acres of lawn addressed if this were implemented. The acres of lawn addressed are based on
the percentage of high maintenance lawns present in each neighborhood for which fertilizer
reduction is identified.
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Table 4- 2 also lists the percentage of total subwatershed area that would be addressed by
this practice. The area treated in each neighborhood is based on the amount of lawn area. First,
the lot area is found by taking the total acreage in each assessed neighborhood and subtracting
out the acres of impervious roadway and buildings. This number is then multiplied by two
factors estimated during the NSA assessment: the average percentage of grass cover on each lot
and the percentage of high maintenance lawns in the neighborhood area.
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Figure 4- 3: Neighborhood Source Assessment (NSA) Ratings in Upper Jones Falls
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Table 4- 2: Acres of Lawn Addressed by Fertilizer Reduction

# of Neighborhoods Identified Acres of Lawn % of Subwatershed Area

Subwatershed for Fertilizer Reduction Addressed Addressed
Deep Run 6 167.44 11.7%
Dipping Pond 6 106.68 6.1%
Jones Falls 23 360.64 6.6%
Jones Falls (North 12 204.79 4.5%
Branch)
Total 47 839.56 6.4%*

* Percent of entire Watershed Area G

Figure 4- 4 shows the locations of neighborhoods identified for fertilizer reduction/
education. Of the 60 neighborhoods assessed, 47 were identified for fertilizer reduction/
education. However, implementation of fertilizer reduction/education will only address 6.4
percent of the total area. There are many neighborhoods that have a high percentage of grass
cover classified as medium maintenance lawns. These neighborhoods may also prove to be a
valuable target for fertilizer reduction/education.

BayScaping

BayScaping refers to the use of plants native to the Chesapeake Bay watershed for
landscaping. Plants used in BayScaping are native to the region and therefore require less
irrigation, fertilizers, and pesticides to maintain as compared to non-native or exotic plants. This
means less stormwater pollution and lawn maintenance requirements.

BayScaping was identified for implementation in neighborhoods where the lots were at
least 4 acre in size, where 10 percent or less of the lots were already landscaped, and where
there was sufficient open grass area available to implement BayScaping. Because many of the
neighborhoods were already fairly wooded and/or landscaped, only three neighborhoods were
identified for Bayscaping. Table 4- 3includes a summary of neighborhoods identified for
BayScaping in each subwatershed and the total acres of land addressed. It also includes the
percentage of total subwatershed area addressed. Area to be treated is based on the existing
landscaped percentage of the lot, estimated during the NSA assessment. Lot area is found by
taking the total acreage in each assessed neighborhood and subtracting out the acres of
impervious roadway and buildings. This area is multiplied by the difference, in percent, between
the target of 10 percent and the existing landscaped percentage. Figure 4- 5 illustrates the
location of the neighborhoods identified for BayScaping.
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Figure 4- 4: Percentage of High Maintenance Lawns in Neighborhoods
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Table 4- 3: Acres of Land Addressed by BayScapin

# of Neighborhoods
Identified for Acres of Land % of Subwatershed
Subwatershed BayScaping Addressed Area Addressed

Deep Run 0 0 0%
Dipping Pond 0 0 0%
Jones Falls 2 1.35 0.02%
Jones Falls (North
Branch) 1 8.04 0.18%

Total 3 9.39 0.07%*

* Percent of entire Watershed Area G
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Figure 4- 5: Neighborhoods Identified for BayScaping
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Storm Drain Marking

Most of the neighborhoods in Area G have roads with curb and gutter systems that
include storm drain inlets that convey stormwater runoff quickly and directly to the stream
system and ultimately to the Chesapeake Bay. However, none of the neighborhoods assessed had
inlets marked as an awareness indicator that the inlets drain untreated stormwater. Storm drain
marking indicates that the inlets drain to the local waterways. This is a way to educate residents
that anything collecting along the curbs and gutters such as trash and lawn clippings (potential
for nutrient pollution) will be washed away after a storm event and end up in the nearest stream
and eventually the Chesapeake Bay.

Neighborhoods recommended for storm drain marking have curb and gutter systems with inlets
appropriate for marking. As shown in Table 4- 4, a majority of neighborhoods are recommended
for storm drain marking. They are shown in Figure 4- 6. Area treated was calculated using the
total area of each recommended neighborhood: streets, public and privately-owned lots, and
common areas. The calculation of inlets to be marked was made by overlaying storm drain
mapping with the NSA neighborhoods. All inlets draining to an outfall within a designated
neighborhood were assumed to be candidates for marking.

Table 4- 4: Acres of Land Addressed by Storm Drain Marking

Inlet
# of 7 ) Drainage | , i
Neighborhoods Acres of vfa:efrgll:g d Approx# | Areafrom vfagrg:: d
Subwatershed Identified for Land Area of Inlets | Minor and Inlets
Storm Drain Addressed Addressed Major
: Addressed Addressed
Marking Outfall
Shapefiles
Deep Run 3 495.74 34.50 9 26.00 100.00
Dipping Pond 3 387.94 22.06 7 71.70 100.00
Jones Falls 21 1472.44 27.03 43 390.69 84.31
Jones Falls (North
Branch) 8 1130.86 24.88 44 457.23 77.19
Total 35 3486.98 103 945.62 747*

* Percent of entire Watershed Area G
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Figure 4- 6: Neighborhoods Identified for Storm Drain Marking
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Lot Canopy Improvement

Increasing the canopy cover in a watershed is an effective way of reducing runoff and
peak flows, promoting infiltration to ground water, providing filtration for water quality,
moderating the effect of summer heat spikes on stream temperature, and supplying food in the
way of leaf litter for organisms at the base of the stream food web. Reforestation reduces the
amount of lawn area and provides more terrestrial habitat in developed areas.

Outreach efforts to encourage canopy improvements were identified in neighborhoods
where existing canopy coverage was less than 40 percent of the lot. Thirty-one of the 60 assessed
neighborhoods met these criteria as shown in Figure 4- 7. Table 4- 5 includes a summary of
neighborhoods identified for canopy improvement in each subwatershed and the total acres of
land addressed. It also includes the percentage of total subwatershed area addressed through
implementation of canopy improvements. The area treated is based on the existing canopy cover
of the lot, estimated during the NSA assessment. Lot area is found by taking the total acreage in
each assessed neighborhood and subtracting out the acres of impervious roadway and buildings.
This area is multiplied by the difference, in percent, between the target of 40 percent and the
existing percentage of canopy cover.

Twenty-two of the 60 neighborhoods were recommended for better stream buffer
management due to encroachment by mowing or by structures. These stream buffers can be
enhanced through reforestation, thereby increasing the lot canopy.

Table 4- 5. Acres of Land Addressed by Lot Canopy Improvement

# of Neighborhoods
Identified for
Canopy % of Subwatershed
Subwatershed Improvement Acres of Land Addressed Area Addressed
Deep Run 3 42.79 3.0%
Dipping Pond 5 37.15 21%
Jones Falls 19 131.27 2.4%
Jones FaIIsB(North 4 17.95 0.4%
ranch)
Total 31 229.16 1.7%*

* Percent of entire Watershed Area G
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Figure 4- 7: Location of the Neighborhoods Identified for Lot Canopy Improvements
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Stormwater Retrofits

Potential sites for upland stormwater retrofits are identified in several locations.
Stormwater retrofits provide stormwater management in developed areas that do not currently
have stormwater management. Only two neighborhoods seemed suitable for stormwater retrofits
in Area G. These are NSA G 310 where a bioretention is proposed within the road right-of-
way and NSA G 327 where there is potentially space for a vegetated swale in the open
conveyance system. Photos of these potential retrofit areas are shown in Figure 4- 8.

Figure 4- 8: Potential Bioretention Retrofit Opportunity in NSA_G_310 (left) and Swale Retrofit in NSA_G_327 (right)

4.3 Hotspot Site Investigation (HSI)

Stormwater hotspots are areas that have potential to generate higher concentrations of
stormwater pollutants than typically found in urban runoff and/or have a higher risk of spills,
leaks, or illicit discharges due to the nature of their operations (CWP 2004). These generally
include commercial, industrial, government, or transport-related operations. Stormwater
pollutants generated as a result of hotspot operations depend on the specific site activities, but
typically include nutrients, hydrocarbons, metals, chloride, pesticides, bacteria, and trash.

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

Industrial operations utilize, generate, handle, and/or store pollutants that can be washed
off with stormwater, spilled, or mistakenly discharged into the storm drain. Many industrial
hotspots are regulated under National Pollution Discharge Elimination System (NPDES)
industrial discharge permits. Like industrial operations, many government hotspots are subject to
NPDES stormwater permits. Many are regulated and include uses such as airports, ports,
highway construction, and trucking centers.
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The purpose of the HSI is to evaluate pollution potential from hotspot operations and
identify potential restoration practices that may be necessary. The following subsections describe
the methods used to identify and assess the hotspots in Area G.

4.3.1 Assessment Protocol

A desktop assessment identified the list of potential hotspot sites to investigate in the
Upper Jones Falls subwatershed. The HSIs were focused on unregulated hotspots since regulated
hotspots are previously known pollutant sources. Regulated stormwater hotspots are already
subject to NPDES permit regulations.

While hotspots have unique operations, drainage systems, and pollutant-related risks,
stormwater quality problems can be characterized and evaluated by operations and activities
common to most hotspots. The HSI provides an evaluation of six common operations at each
potential hotspot: vehicle operations, outdoor materials, waste management, physical plant,
turf/landscaping, and stormwater infrastructure. The field team visited each potential hotspot to
determine water quality impacts and restoration opportunities. These six categories were used to
standardize the HSI process and be able to prioritize potential restoration efforts. These
categories are described briefly below.

Vehicle Operations

Vehicle operations include maintenance, repair, recycling, fueling, washing or long-term
parking. The presence of any of these activities was noted for each site since they can be a major
source of metals, oil and grease, and hydrocarbons. Outdoor activities including vehicle storage,
repair, fueling, and washing were also noted as potential pollution sources.

Outdoor Materials

Stormwater quality issues result from improper handling or storage of outdoor materials
at hotspots. Locations where materials were loaded or unloaded were examined to see if they
were uncovered and draining to a storm drain inlet. Storage areas were also evaluated for types
of materials stored outdoors and their potential for entering the storm drain system. The field
team looked for improperly labeled storage containers, lack of secondary containment for
liquids, and whether the storage area was directly or indirectly connected to the storm drain
system. If any of these were observed, they were marked as potential pollution sources.

Waste Management

Every hotspot generates waste as a result of daily operations that can be potentially
hazardous or a source of stormwater pollution depending on the type of waste and how it is
stored. The field team noted the type of waste generated (e.g., hazardous, garbage, etc.) and the
condition of dumpsters. Dumpsters with no cover or open lids, with leaks, damaged/in poor
condition, and/or overflowing were noted as potential pollution sources. Dumpsters located near
storm drain inlets or lacking runoff diversion methods were also recorded as potential pollution
sources.

Physical Plant
Common physical plant practices include cleaning, maintaining, or repairing the building,
outdoor work areas, and parking lots. For each hotspot, the condition of the building itself was
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evaluated. Similarly, parking lots that were stained, dirty, breaking up, and/or impervious were
recorded as potential pollution sources.

Turf/Landscaping

Ground maintenance activities for turf/landscaped areas were also evaluated at hotspot
sites. High turf management and improper irrigation practices were noted since they are potential
pollution sources of nutrients, fertilizer, and pesticides. The field team also determined whether
landscaped areas drained directly to storm drains or if organics such as leaves and grass
accumulated on impervious surfaces.

Stormwater Infrastructure

If stormwater treatment practices were not present, this was flagged as a potential
pollution source. Private storm drains were also evaluated for pollution potential. Storm drains
with considerable amounts of sediment, organics, and/or trash was identified as potential
pollution sources.

For each operation on the HSI field form, there is an observed pollution source box that is
checked when there is clear evidence of pollution problems at a site. One example would be
washwater from an automotive or vehicle operations business being washed down into a storm
drain, or oil and grease stains on the pavement. If applicable, one or more of the potential follow-
up actions listed below were identified, based on field observations of a hotspot site.

Refer for immediate enforcement

Follow-up on-site inspection

Test for illicit discharge

Future education effort

On-site non-residential retrofit

Check to see if hotspot is an NPDES non-filer

Pervious area restoration candidate

Schedule a review of storm water pollution prevention plan

The overall pollution prevention potential for each hotspot site is assessed based on
observed sources of pollution and the potential of the site to generate pollutants that would likely
enter the storm drain network. There are up to 26 potential pollution sources rated in the
assessment. Sites are classified into four hotspot severity categories:

Not a Hotspot — no observed pollutant; less than 5 sources noted

Potential— no observed pollution; five to ten sources noted

Confirmed- pollution observed; 10 to 15 sources noted

Severe— multiple polluting activities directly observed, more than 15 sources
noted

4.3.2 Summary of Sites Investigated and General Findings

There were 16 hotspot candidates investigated in Area G, as shown in Table 4- 6. All
except for one of the sites investigated were commercial establishments. These were
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investigated primarily for opportunities to improve waste management, parking areas, downspout
discharge, landscaping or stormwater management. One government site was also investigated —
the Fire Station at 100 Painters Mill Rd. Five sites were confirmed as hotspots and one other site
was found to be severe. Six sites were found to be potential hotspots (where no active pollution
was found) and four sites were not hotpots. Figure 4- 9 provides photos and brief descriptions of
all the confirmed hotspots and  Figure 4- 10 shows the locations of the sites investigated in
Area G.

Table 4- 6: Summary of Hotspot Sites Investigated in Area G

Site ID Type Subwatershed HSI Status
HSI_G_103 Commercial Deep Run Confirmed
HSI_G_106 Commercial Deep Run Not a Hotspot
HSI_G_107A Commercial Deep Run Confirmed
HSI_G_108 Commercial Deep Run Potential
HSI_G_109 Commercial Deep Run Potential
HSI_G_110A Commercial Deep Run Confirmed
HSI_G_110B Commercial Deep Run Confirmed
HSI_G_111 Commercial Deep Run Potential
HSI_G_319 Commercial Jones Falls Severe
HSI_G_321 Commercial Jones Falls Potential
HSI_G_322 Commercial Jones Falls Confirmed
HSI_G_323 Commercial Jones Falls Not a Hotspot
HSI_G_325A Commercial Jones Falls Not a Hotspot
HSI_G_326 Commercial Jones Falls Not a Hotspot
HSI_G_333 Government Jones Falls Potential
HSI_G_402 Commercial North Branch Potential
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Figure 4- 9: Dumpster leaks into storm drain at Valley Village Shopping Center, HSI_G_319 (top left); Uncovered
dumpters at HSI_G_103 (top right); Dirt and gravel washes into storm drain at Green Spring Racquet Club, HSI_G_107A
(middle left); Slight grease on pavement around container at Green Spring Station HSI_G_110A (middIe right); Leaking
trash bags near dumpster at Poulet Restaurant, HSI_G_110B (bottom left); Wash water from wet vacuum at Honda

Dealership, HSI_G_322 (bottom right)
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Figure 4- 10: Locations of Hotspot Site Investigations (HSIs) in Area G
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4.4 Institutional Site Investigations (ISI)

The USSR manual does not treat institutional sites as a separate component of the
uplands survey; instead, institutions can be assessed using HSI protocols. Consistent with earlier
SWAP projects, a modified version of the HSI field form was used to assess institutional sites
since HSI protocols do not exactly match conditions encountered on institutional properties. The
institutional sites surveyed within Upper Jones Falls watersheds as part of this study included
faith-based facilities, golf courses, private and public schools, a meeting hall, and a maintenance
facility. The following subsections describe the methods used to identify and evaluate pollution
sources and restoration potential at institutional facilities.

4.4.1 Assessment Protocol

Institutional properties were identified in the office prior to conducting the field
assessment using GIS tax parcel information, land use data, and aerial imagery. In the field, sites
were visited to collect necessary data and take photographs. The ISI field form includes many of
the pollution source categories used on the HSI form that include an assessment of vehicle
operations, outdoor materials, waste management, turf/landscaping areas, and stormwater
infrastructure. Some of the restoration opportunities and actions from the NSAs are also
incorporated into the ISI. The focus of ISIs is to identify potential restoration opportunities,
educate the community, and provide water quality benefits. The information collected for each of
the pollution sources and restoration categories is briefly described below.

Tree Planting

Potential tree planting locations at an institution were marked on aerial photographs while
at the property. The tree planting area was calculated in GIS to estimate the total number of trees
that could be planted at the site based on 40 foot spacing between trees or 200 trees/acre.

Exterior

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

Waste Management

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

Vehicle Operations

Most institutions do not have vehicle operations but a few may have buses on-site.
Vehicle operations include maintenance, repair, recycling, fueling, washing or long-term
parking. The presence of any of these activities was noted for each site since they can be a source
of metals, oil and grease, and hydrocarbons.

Outdoor Materials

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

Turf/Landscaping

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

Stormwater Infrastructure

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

After evaluating the categories discussed above, if appropriate one or more of the follow-
up actions listed below were identified based on initial field observations:

Storm drain marking

Tree planting

Downspout disconnection
Stormwater retrofit
Education

Impervious cover removal
Stream buffer improvement
Trash management

Invasive species removal
Follow-up on-site inspection
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4.4.2 Summary of Sites Investigated and General Findings

There were 25 institutional sites assessed in Area G; 11 faith-based institutions (three of
which also have schools), seven schools, three golf courses, two state road maintenance
facilities, one meeting hall, and one college. Information about these sites and identified actions
for each one are summarized in Table 4- 7. Figure 4- 11shows some areas for potential action at
institutional sites in Area G and

Figure 4-12 shows the locations of these sites.

Figure 4- 11: Opportunity for Tree Planting at ISI_G_205 (top left), Potential Stormwater Retrofit Location at
ISI_G_435 (top right), Need for Trash Management at ISI_G_317 (bottom left), and Nutrient Management for
ISI_G_327 (bottom right)
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Figure 4- 12: Institutional Site Investigation (ISI) Locations in Area G
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Table 4- 7: Types of Institutions Assessed by Subwatershed and Identified Actions
Identified Actions
Tree Storm- Im- Downspout Trash Storm- Buffer
Sub- Plant- water pervious Dis- Manage- drain Improv
Site ID Type watershed ing Retrofit | Removal | connection ment Marking
ISI_G_111 | School Deep Run Y N N N N N N
ISI_G_112 | Faith-Based | Deep Run N N N N N Y N
ISI_G_113 | Golf Course | Deep Run Y N N N N Y Y
Dipping
ISI_G_205 | Faith-Based | Pond Run Y N N Y N N N
Dipping
ISL_G_208 | Faith-Based | Pond Run Y N N N N N N
Dipping
ISG_209 | School Pond Run N Y N N N N N
ISI_G_314 | School Jones Falls Y Y N N N N N
Maintenance
ISI.G 317 | Facility Jones Falls Y Y Y N N N Y
ISI_G_318 | Faith-Based | Jones Falls Y N N N N N N
ISI_G_319 | Faith-Based | Jones Falls Y Y N N N N Y
ISI_G_321 School Jones Falls Y N N N N Y N
ISI_G_322 | School Jones Falls Y N N N N Y N
Faith-Based
ISL_G 325 | wiSchool | Jones Falls Y Y Y N N Y Y
ISI_G_326 | Faith-Based | Jones Falls Y N Y N N N Y
ISI_G_327 | Golf Course | Jones Falls Y Y N N N N N
ISI_G_328 | School Jones Falls Y Y N N N Y Y
ISI_G_330 Meeting Hall | Jones Falls Y N Y N N N N
ISI_G_331 Faith-Based | Jones Falls Y N N N N N N
ISI_G_332A | College Jones Falls Y N N N N Y N
ISI_G_332B | Faith-Based | Jones Falls Y N N N N Y N
Maintenance
ISI_G 343 | Facility Jones Falls N Y N N N N Y
ISI_G_345 | School Jones Falls N Y N N N Y N
Faith-Based/
ISI_G 403 | School North Branch | " Y N N N Y N
ISI_G_404 | Golf Course | North Branch N N N N N Y Y
Faith-Based/
ISL_G 435 | School North Branch | Y N N Y Y N
Nutrient Management

Currently, fertilizer use for golf courses is regulated by the Maryland Department of
Agriculture through the Fertilizer Use Act of 2011. Annual reports are submitted to MDA to

demonstrate compliance with regulations to include, for example, the amount of fertilizer and
nutrients applied to land area.
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Tree Planting

A total of 71 acres were identified to be planted in Area G at nineteen different
institutional sites. If all of these acres were planted, it is estimated that a total of 14,183 trees
would be needed. These numbers are planning level estimates only and would need to be refined
through follow-up site investigations and conversations with landowners. In the most extensive
example, a large field (18 acres) was identified at Stevenson University that appears to be
currently managed as turf or cropland. This was selected as a potential tree planting area during
the ISI, but of course the University would need to be contacted in order to know if this field
needs to remain in crops or if it is used for recreation.

Stormwater Retrofit

Stormwater retrofits are recommended for thirteen institutional sites of different types.
Retrofit forms (RRI) were filled out for several of these sites, describing the location of the
potential retrofit and its drainage area. The retrofits are intended to collect and treat runoff that is
otherwise not being treated for water quality.

Impervious Removal

Four sites were identified to have enough un-used impervious cover to warrant removing
it. This is the abandoned Maryland State Highway Administration facility that sits between W
Joppa Road and the Jones Fall Expressway. The property has many parking lots that are not
used at all and would likely need to be replaced anyhow if the site is re-developed. Removing
the asphalt now and restoring the soil would greatly reduce the amount of runoff generated by
this facility. Two churches and one meeting hall site were also identified for impervious cover
removal.

Downspout Disconnection

Downspout disconnection was identified for only one site — Church of the Resurrection
on Greenspring Avenue. The downspouts are currently tied into underground stormwater drains,
but could be disconnected to allow roof water to flow into adjacent lawn areas. The site is very
flat and there appears to be enough grass area around the building to allow roof runoff to soak
into the ground. All the other institutional properties that were visited during the ISI have
downspouts that appear to already be disconnected.

Trash Management

Trash management is recommended for the Bais Yaakov School site where loose trash
has accumulated on the ground around a dumpster behind the school. However, the problem is
fairly minor. No other sites were identified as needing trash management.
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Stormdrain Marking

Twelve sites, of different types, were identified for stormdrain marking in Area G. Little
to no storm drain marking has been done in this part of the County, which is why so many sites
were selected for this action. The list of sites selected for stormdrain marking include schools,
churches, golf courses, and Stevenson University.

Stream Buffer Improvement

Eight properties are recommended for stream buffer improvements due to encroachment
and lack of vegetation along the stream corridor. They include a wide range of institution types.

4.5 Pervious Area Assessment (PAA)

PAAs were conducted to identify and evaluate additional sites within the Upper Jones
Falls watershed with potential for reforestation or re-vegetation. The following subsections
describe the methods used to identify and evaluate restoration potential of pervious areas.

45.1 Assessment Protocol

Sections of open land throughout the watershed were identified in the office. Although
there are numerous open field areas in the Upper Jones Falls, only public land or land owned by
institutions was assessed for tree planting opportunity at this time. If additional tree planting is
needed to obtain water quality standards, other pervious areas will be investigated.

Unique ID numbers were assigned to PAAs using the classification scheme
“PAA_G 1017, where ‘G’ denotes the Upper Jones Falls watershed and the number corresponds
to a specific subwatershed. As previously described, subwatersheds were assigned the following
numbers for the purposes of HSIs, ISIs, and PAAs: Deep Run — 100s, Dipping Pond Run — 200s,
Jones Falls — 300s, and Jones Falls (North Branch) — 400s. Pervious areas were numbered
sequentially in the order they were surveyed within a particular subwatershed. For example,
PAAs in Jones Falls (North Branch) were identified as 401, 402, etc.

A relatively new method of assessment was used on this SWAP area. It is a desktop
method utilizing GIS. Open pervious areas were identified by looking at the current aerial
photography (2011). The parameters considered in the assessment are briefly described below.

Stream Buffer

It was indicated if a stream with no forest buffer is located on the site (highest score).
Also indicated is whether there is a stream on or adjacent to the property with an inadequate
forest buffer (<100’) and the potential to expand it. It is widely accepted that streams in our
region should be buffered with forest cover, or natural vegetation, for at least 100 feet on either
side to protect the stream environment and downstream conditions.

Length of Stream
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An approximate linear distance of stream to be buffered with reforestation is recorded.
The greater the distance of stream in need of forest cover protection, the higher the priority the
PAA.

Proximity to Forest Interior

For purposes of this assessment, forest interior is defined as forested area which is at least
500 feet from any forest edge. Many forest dwelling plants and animals benefit by a continuous
forest condition. It protects the ecosystem from invasive plant and animal species, which thrive
in edge habitats and disturbed conditions. Invasive species compete with native species and have
been documented in many cases to decimate native populations. Sites that have the potential to
increase forest interior acreage are a higher priority than those that do not.

Exterior Forest Gap

An exterior forest gap is an unforested area located along the edge of a forest patch, but
partially surrounded by the forest. Only exterior forest gaps with edges less than 500’ apart were
included. Similar to forest interior, it is beneficial to close forest gaps to increase the amount of
contiguous forest, and decrease the amount of edge area. Forest edges are subject to colonization
pressure from invasive plants, especially vines which can damage trees and encroach on the
forest environment. Non-native animals are also more prevalent in areas with greater forest edge,
such as the brown-headed cowbird that lays its eggs in other birds’ nests.

Planting Area

The size of the potential planting area is of importance. The more land available for
reforestation, the greater the environmental benefit. Although smaller planting sites are also
valuable, and may present opportunities for community-based projects.

Ownership

Restoration projects are typically easier to accomplish on publicly owned land for a
variety of reasons. Projects on private land are not out of the question, but require additional
steps, often making them more time consuming and costly.

4.5.2 Summary of Sites Assessed and General Findings

A total of four pervious areas were assessed within the Upper Jones Falls watershed
totaling approximately 60 acres of potential tree plantings. The following PAAs were conducted
in each subwatershed and assigned a watershed identification number similar to other
assessments. A total of three PAAs were completed in Jones Falls North Branch and one in Jones
Falls. Three are on private property and one is owned by the county. Table 4- 8 lists the results
of the PAA for each of these properties and

Figure 4- 13 shows the location and size of PAAs within the watershed.
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Table 4- 8: PAA Results
PAA Size Stream Length of Expand Exterior Public or | Restoratio | SW
(ac.) Buffer Stream for | Forest Forest Private n Score Retrofit
Present Planting Interior Gap Potential
(linear ft)

PAA_G_301 0.98 Yes 0 No No Public 15 No
PAA_G_401 30.38 No <500 No Yes Private 60 Yes
PAA_G_402 113.70 Yes | 1000 - 2500 Yes Yes Private 80 No
PAA_G_403 24.08 Yes >2500 No No Private 55 No

Walnut Avenue Parcel (PAA_G_101)

This parcel is a large area of open space with no buffer along the stream. There appears to
be potential for 366 Linear Feet of stream buffer planting. It appears that there is sufficient space
for this planting, however, this is a private site and so the actual potential for planting is
unknown. There is not potential here to expand interior forest, but there is an exterior forest gap.

Garrison Forest Parcel (PAA_G_102)

This area is protected by conservation easements. There are areas along the stream that
appear to be open from the aerial view, but the true opportunity for planting is unknown. This is
private land and so the use of the land may prevent tree planting. There appears to be 1,248
linear feet of stream with the opportunity for planting. There also appears to be potential to
expand the interior forest and close an exterior forest gap.

Greenspring Valley Parcel (PAA_G _103)

Streams and tributaries span the entire area of this property. Many of these streams have
insufficient buffers. There appears to be potential for 3,718 Linear Feet of tree planting. This is
private land and so the true opportunity for planting is unknown. There is no opportunity for
expanding the interior forest and there is no opportunity for closing an exterior forest gap.

County Parcel — Sunset Knoll Court (PAA_G_401)

This is an empty, county owned parcel in a neighborhood off of Sunset Knoll Court. The
parcel is comparatively small, but there may be opportunity to plant trees on the empty lot. There
is no opportunity to expand the interior forest nor is there opportunity to close an exterior forest

gap.
4.5.3 Prioritization of Tree Plantings on Pervious Areas

A Restoration Score was derived by a point system of parameters. The maximum score is
100 (greatest restoration benefit), and the minimum is 5. Restoration scores for Upper Jones Falls
PAAs range from 15 to 80. The highest scores go to large, private lands with streams, and the
lowest score goes to a small portion of public land. To comply with the Chesapeake Bay TMDL,
Baltimore County must plant trees in stream buffer areas to decrease nutrient and sediment
transport to the waterways, so the sites with streams are of greatest importance. Decreasing forest
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fragmentation is also paramount in protecting the populations of native species, including neo-
tropical migrating birds. The priority ranking is determined by dividing the potential restoration
scores into three categories: high, medium, and low. Restoration scores can range from 0 to 100.
Low priority equates to a restoration score of 0-32, medium priority equates to 33-66, and high
priority equates to 67-100. See Table 4- 9 for prioritization results.

Table 4- 9: Prioritization of PAA Sites

PAA Number Restoration Score Priority
PAA_G_402 80 High
PAA_G_401 60 Medium
PAA_G_403 55 Medium
PAA_G_301 15 Low

160



Upper Jones Falls Watershed Characterization Report August 2015

Figure 4- 13: Pervious Area Assessment (PAA) Locations in Area G
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CHAPTER 5.0
Restoration and Preservation Options

5.1 Introduction

This chapter presents an overview of the key management practice recommendations for
the Upper Jones Falls watershed based on the information collected during both the
office/desktop analysis and field assessments. Due to distinct differences in runoff characteristics
among different land uses, (i.e. developed/residential and undeveloped/agricultural), the
appropriate stormwater best management practice (BMP) will vary by land use. The chapter is
divided into five sections: Municipal Capital Programs; Municipal Management Programs;
Volunteer Restoration Programs; Neighborhood, Business, and Institutional Initiatives; and
Citizen Awareness Activities. The sections were outlined based on the entity controlling and
performing the activities along with their funding and schedule requirements.

5.2 Municipal Capital Program

Municipal capital programs are characterized as projects and purchases that Baltimore
County can undertake in the short term to improve water quality in the Upper Jones Falls
watershed.

5.2.1 Stormwater Management Upgrades

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

Stormwater retrofitting involves implementing stormwater BMPs and/or treatment
devices in existing developed areas where previous practices did not exist or were ineffective to
help improve water quality. Stormwater retrofits improve water quality by capturing and treating
runoff before it reaches receiving water bodies. Retrofits target specific objectives depending on
BMP type including stormwater quality, soil stabilization, stormwater flow control, and stream
restoration. Several considerations must be taken into account to select appropriate stormwater
treatment measures such as space requirements, cost, and community acceptance. A description
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of the type of stormwater retrofit categories to address water quality issues in the Upper Jones
Falls watershed through municipal capital programs include: stormwater management
conversion and retrofit, storm drain inlet and outfall retrofits, and public parking lots and right-
of-way retrofits. Each of these categories is described briefly in the sections below.

5.2.1.1 Storm Drain Inlet and Outfall Retrofits

It is often observed that current stormwater management facilities can be converted to
increase effectiveness. For example, dry detention ponds are typically designed for flood control
and have little or no pollutant removal capacity. These facilities have the greatest potential for
conversion to an extended detention pond, which is designed to capture and retain stormwater
runoff to allow sediments and pollutants to settle out while also providing flood control if
necessary.

5.2.1.2 Public Parking Lot and Right-of-Way Retrofits

The potential for installing new stormwater retrofits for treating runoff from existing
developed areas is often limited by space availability. However, BMPs that require less space for
treating runoff from portions of impervious surfaces can be an alternative to larger storage
facilities such as wetlands and extended detention ponds. In areas where insufficient space is
available for basin-scale retrofits, other infiltration/filtration practices such as bioretention can be
incorporated into the parking lot layout. Bioretention involves open space combined with
vegetated areas where stormwater is temporarily stored and passed through vegetation and a
filter bed of sand, organic matter, soil, or other suitable media. Filtered stormwater is collected
and returned to the storm drain system or allowed to partially exfiltrate from the system into the
soil. Another retrofit option for treating runoff from large impervious surfaces with limited open
space is underground stormwater retention/infiltration systems. Underground stormwater
retrofits help address sediment and nutrient inputs to the stream system as well as standing water.

5.2.2 Stream Corridor Restoration

Stream corridor restoration practices are used to enhance the appearance, stability, and
aquatic function of stream corridors. These types of practices can range from simple stream
clean-ups and localized bank stabilization to comprehensive repairs such as channel re-design
and re-alignment. Stream restoration practices are often combined with stormwater retrofits and
riparian management practices to meet subwatershed restoration objectives. Examples of
management actions to restore stream corridors are provided.

5.2.2.1 Forest and Buffer Improvement
Forest and wetlands are the best land use for the protection of water quality. Forested

buffers are linear wooded areas along rivers, streams, and shorelines, which help stabilize banks,
prevent erosion, filter pollutants such as sediment and nutrients, provide wildlife habitat, and
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may provide opportunities for expanding and enhancing forest coverage. Examples of planting
methods to improve forest and buffer improvement include:

¢ Planting on residential and open space properties with native vegetation — Institutions and
residential communities should reduce the amount of mowed grass and plant additional
native trees.

e Land Preservation — Forest protection is one reason for pursuing a property as part of the
county’s land preservation programs. Benefits to water quality are a part of the evaluation
criteria in determining the most important parcels for protection.

e Targeted education programs - Property owners, including private residences, businesses,
and institutions, need to learn the water quality benefits of buffers that are forested or
planted with native vegetation. Stream buffer signs are one way to remind residents of the
importance of stream buffers. Educational programs can teach residents that allowing
their streams to have natural buffers can help preserve their property as well as provide
water quality benefits. This would be beneficial as it was observed that many private
residences mowed their lawns directly to the stream edge. These programs may also help
limit trash dumping and yard waste observed in neighborhoods, along roadways, and in
commercial areas.

e Invasive species control — Invasive and non-native plant species such as multiflora rose
were identified in various locations within the watershed. Invasive species concerns can
be addressed through public education, training of county grounds maintenance staff, and
developing a volunteer group dedicated to controlling invasive species in the watershed.

e Community Reforestation Program (CRP) — Established by Environmental Protection
and Sustainability (EPS) to plant, monitor, and maintain forest mitigation projects, the
community reforestation program is funded through fees-in-lieu of mitigation for forests
removed as a result of public and private land development, as required by the
implementation of the county’s Forest Conservation Act and Chesapeake Bay Critical
Area Regulations. The CRP includes a four-person reforestation crew that carries out
year-round reforestation operations. By utilizing the existing CRP, the County can
achieve targeted reforestation along well-suited rivers and streams.

5.2.2.2 Stream Stabilization

Natural channel design techniques are utilized to stabilize eroded, degraded stream banks
and to protect infrastructure such as private property, buildings, and utilities. Stabilizing the
stream channel improves water quality by preventing eroded soils, and the pollutants contained
in them, from entering the stream. In addition, protecting infrastructure such as water and storm
drain pipes reduces and/or eliminates water quality impacts associated with leaking pipes. Where
conditions allow, reconnecting the stream channel to its floodplain provides additional water
quality benefits. When considering stream repair, it is important to take into account what is
occurring upstream in the watershed. The hydrology and stormwater management practices
upstream of a restoration site will dictate the quantity and speed runoff will reach a site. In
addition, the sediment supply of the upstream channel is also an important consideration during
the design of stream restoration repairs.
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5.2.2.3 Wetland Creation

Wetlands are highly valuable lands in terms of their abilities to both improve water
quality and as important habitat for many species. Wetlands are defined as areas that are
inundated or saturated by surface or groundwater at a frequency sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands are often called swamps, marshes, or bogs. This strategy
entails the creation or enhancement of existing wetlands that have been lost or impaired in the
past. The County often undertakes wetland restoration on public lands where wetlands have been
destroyed or impaired as well as partnering with businesses and institutions where wetland
restoration is a viable option.

5.2.2.4 Floodplain Reconnection

Floodplains provide not only flood control, but have stormwater management and water
quality benefits. Flooding is a natural process in stream systems and a functioning floodplain
enables runoff to be slowed, stored, and gradually released along a vegetated surface. This
promotes shallow groundwater recharge, increases pollutant reduction, and reduces the velocity
and volume of water to the downstream channel. With a reduction in storm flow velocities,
floodplains also aid in erosion control. This strategy involves reconnecting floodplains in areas
where development has resulted in disconnection. The County aims to restore natural stream and
floodplain function on an individual project basis focusing on urban stream problems.

5.2.3 Pervious Area Restoration

Pervious areas offer a good opportunity for restoration in subwatersheds since they can
be used to restore natural infiltration properties, enhance stream buffers, and provide wildlife
habitat. These areas also present an opportunity for reforestation in the watershed, which is a
high priority in terms of improving infiltration and recharge functions. Other techniques can also
be used to improve natural functions including soil aeration, amendments, and establishing
native plants and meadows. Sites prioritized for pervious area restoration should require minimal
preparation for reforestation or regeneration with little evidence of soil compaction, invasive
plant species, and trash/dumping.

5.3 Municipal Management Programs

Municipal management programs are longer-term or continuous actions that Baltimore
County can take to improve water quality in the Upper Jones Falls watershed.

5.3.1 Best Management Practices for Developed Land

Development throughout the watershed is largely responsible for increased pollutant
loads and storm flow rates. Best management practices can be adopted in order to reduce the
impacts of development and restore the quality of receiving waters.
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5.3.1.1 Trash Management/Education

Dumping of bulk materials was noted during the upland and stream assessments. Existing
trash initiatives include Adopt-A-Road, inmate roadside cleanups, and Clean Green 15.
Watershed associations organize many stream cleanups throughout the county. Project Clean
Stream, the Alliance for the Chesapeake Bay's annual region-wide stream clean up event
engaged 7,500 volunteers at over 250 sites at its 2014 event. Implementing more municipal
practices and programs related to trash management/education in the Upper Jones Falls
watershed would improve water quality and aesthetics of the watershed.

A county-wide Trash and Litter Reduction Strategy was developed by EPS in conjunction
with other county departments to address litter. It provides the foundation for future Trash Total
Maximum Daily Load (TMDL) Implementation Plans.

5.3.1.2 Tree Planting

Several opportunities for reforestation and buffer improvement were identified during the
field assessments, including for planting of shade trees in various neighborhood open spaces, as
well as open pervious areas, stream buffers, and institutions throughout the watershed. For
smaller planting projects, citizens can purchase trees at low cost through the MD Department of
Natural Resources (DNR's) Tree-mendous Maryland program for planting on community open
spaces and public lands, or through the county's Big Trees program for planting on private
residential yards. For planting on larger properties, especially for reforestation greater than one
acre, citizens can contact EPS about opportunities for reforestation "turf-to-trees" projects funded
through the stormwater remediation fees. These projects cover site preparation, planting, deer
shelters, and monitoring and maintenance for three years.

5.3.1.3 Inlet Cleaning

Over time, solids in stormwater runoff collect in storm drains and inlets. As solids
accumulate in an inlet, they are susceptible to downstream transport during larger storm events,
contributing to pollution in the Upper Jones Falls watershed. A study conducted by the
University of Maryland, Baltimore County (UMBC) and the Center for Watershed Protection as
part of the United States Environmental Protection Agency (USEPA) Chesapeake Bay Program
(CBP) concluded that annual or semi-annual cleaning of storm drain inlets can significantly
increase solids removal rates (18-35%) while also contributing to nitrogen and phosphorus
removal (Law, 2008). The Department of Public Works cleans inlet grates on a routine basis
(EPS, 2013). Inlet boxes and pipes are cleaned as needed. Inlet cleaning at regular intervals can
reduce pollutant loads in the watershed, reduce flooding and help locate illicit discharges in the
storm sewer system.
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5.3.1.4 Erosion and Sediment Control

Construction activities near storm drain systems were observed during the field
assessments. Erosion and sediment controls are vital to prevent soil and other pollutants from
entering the storm drain system or nearby streams. Follow-up inspections and improvements to
substandard erosion and sediment control practices at construction sites are implemented and
enforced by the Baltimore County Department of Permits, Approvals, and Inspections to prevent
sediment and other pollutant inputs from entering into the storm drain system and stream
network.

5.3.1.5 Dry Weather Discharge Prevention

Baltimore County’s illicit connection detection and elimination program targets dry
weather flows into the storm drain system, which contain significant pollutant loads. Examples
include illicit discharges, sewage overflows, or industrial and transportation spills. Dry weather
discharges can be continuous, intermittent, or transitory. Resulting water quality problems can be
extreme depending on the volume and type of discharge. For example, sewage discharges
include bacteria and can directly affect public health while other discharges such as oil, chlorine,
pesticides, and trace metals can be toxic to aquatic life. Dry weather discharge prevention
focuses on four major sources that can occur in a subwatershed as described briefly below:

e Illicit Sewage Discharge: When septic systems fail or when sewer pipes are mistakenly or
illegally connected to the storm drain pipe network, sewage can get into streams.
Sometimes sewage is directly discharged to a stream or ditch without treatment or
illegally dumped into the storm drain system from boats or RVs.

e Commercial and Industrial Illicit Discharge: Some businesses mistakenly or illegally
dispose of liquid wastes that can adversely impact water quality into the storm drain
system. Examples include hotspots where materials such as oil, paint, and solvents are
improperly disposed, where businesses’ drains are directly connected to the storm drain
system, or where untreated wash water or process water is dumped into the storm drain
system.

e Industrial and Transport Spills: Pollutants can enter the storm drain system as a result of
ruptured tanks, pipeline breaks, accidents/spills, or illegal dumping. These events are
more likely to occur in urban subwatersheds and may result in potentially hazardous
materials reaching streams through the storm drain system.

e Failing Sewage Lines: Sewer lines often follow the stream corridor. If they leak,
overflow, or break, sewage will be discharged directly into the stream. The frequency of
failure depends on the age, condition, and capacity of the existing sanitary sewer system.

5.3.2 Land Preservation
Land preservation compliments the implementation of BMPs by insuring that specific
non-urban land uses remain intact over time on specific parcels of land. Land preservation

includes areas such as parks and watershed protection zones where non-extractive uses are
prevalent, as well as areas that are intensively managed for agriculture.
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Land preservation parcels may be large (i.e. parks) or small (i.e. single farm). Land
preservation reflects societal priorities and decisions to limit urban and residential development,
and provides broad benefits. However, land preservation alone may or may not attain certain
environmental goals, such as improved water quality.

“Protected land” includes any land with some form of long-term limitation on
conversion to urban/developed land use. This protection may be in various forms: public
ownership for natural resource or low impact recreational intent (i.e. park), private ownership
where a third party acquired the development rights or otherwise required the right to limit use
through the purchase of an easement (i.e. conservation easement). The extent of “protection”
varies greatly from one situation to the next. Therefore, for some protected land, it may be
necessary to explore the details of land protection parcel-by-parcel through the local land records
office to determine the true extent of protection.

For purposes of watershed management, an understanding of existing protected lands can
provide a starting point in prioritizing potential protection and restoration activities. In some
cases, protected lands may provide opportunities for restoration projects because owners of these
lands may value natural resource protection or enhancement goals.

Maryland and County Rural Legacy Program

Baltimore County participates in the State Rural Legacy Program which was developed
in 1997 to protect large, continuous tracts of valuable cultural and natural resource lands through
grants made to local applicants. Baltimore County’s Rural Legacy Program aims to protect large
blocks of forest, wetlands, farms, and other open spaces that are of significant ecological value as
habitat for rare, threatened, and endangered species and to preserve the environmental benefits
that these areas provide to the Chesapeake Bay.

Maryland Environmental Trust (MET) and Local Land Trusts

Created by the Maryland General Assembly in 1967 to protect Maryland’s natural
environment, the Maryland Environmental Trust (MET) seeks donated easements on farms and
forestlands, wildlife habitats, waterfront acreages, natural areas, historic sites, and other valuable
and scenic features. In 1974, a landowner in Baltimore County was one of the first to protect
their property through this program. Today, Baltimore County remains a leader in the state, with
county landowners preserving over 12,000 acres through donations. Although both MET and
local land trusts prefer to accept donations on lands greater than 50 acres, local land trusts are
often willing to work with smaller property owners. Donations are accepted throughout the year.
Landowners may qualify for a significant tax deduction and/or credit. MET also provides loans
to qualified groups for the purchase of land for preservation.

Baltimore County Agricultural Land Preservation Program

The Baltimore County Agricultural Land Preservation Program was developed in 1994 to
preserve working family farms. The County has used innovative and collaborative funding
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mechanisms for land preservation. Eligible farms must be at least 50 acres in size or 20 acres if
contiguous to an existing easement and meet certain soil criteria. Currently, approximately 3,300
acres of land are preserved through this program.

Maryland Agricultural Land Preservation Foundation (MALPF) Easements

This program is a joint effort between the state and the county and is the main
agricultural land easement program in Baltimore County. The program has been in existence
since 1977 and aims to preserve sufficient agricultural land to maintain a viable local base of
food and fiber protection for the present and future citizens of Maryland and protect and enhance
the environmental quality of wildlife habitat and the Chesapeake Bay. MALPF also preserves
forested properties. Development on the easements (both forest and farm) is restricted.

DNR Land Conservation Easements
DNR holds conservation easements over land including the state park service.
Local Land Trusts

Local land trusts are another method of land conservation whereby the landowner may
donate or sell part of their land to a land trust as a conservation easement. Many of the lands held
by local land trusts are co-held with one of the aforementioned programs.

5.3.3 Best Management Practices for Agricultural Land

The Maryland Agricultural Water Quality Cost-Share (MACS) Program encourages
implementation of agricultural BMPs by providing farmers with grants that cover up to 87.5
percent of the installation cost. Approximately 30 different BMPs are eligible for MACS grants.
Funding is also available through various federal programs. Eligibility of the grants requires the
practice to address and treat Nonpoint Source (NPS) pollution related to agricultural sources and
be located on a farm.

5.3.3.1 Farm Conservation Plans

Farm conservation plans are agronomic, management, and engineered practices that
protect and improve soil and water quality. They also aim to prevent the deterioration of natural
resources on a farm. Plans include best management practices to manage the farm’s resources,
control soil erosion, and protect water quality. The Maryland Department of Agriculture refers to
these plans as Soil Conservation and Water Quality Plans (SCWQP). These plans are required by
the Federal Food Security Act on all highly erodible lands and farmland enrolled in the Maryland
Agricultural Land Preservation Foundation Program. A number of the BMPs considered in
conservation plans are listed below.
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Cover Crops

Implementation of cover crops improves water quality by recycling unused plant
nutrients and protecting fields against wind and water erosion. This practice also increases the
productivity of farmland and improves the soil for the next season’s crops. Maryland nutrient
management regulations require farmers to plant cover crops when organic nutrient sources are
applied to fields in the fall. Grants are available to offset the costs of seed, labor, and equipment
through the Maryland Agricultural Water-Quality Cost-Share (MACS) Program and are funded
by the Chesapeake Bay Restoration Fund and Chesapeake Bay 2010 Trust Fund. For 2014,
MACS allocated approximately $20 million towards the cover crop program. Guidelines and
conditions determine the amount of incentive payments to be paid and applications must be
submitted during specified times at soil conservation district offices statewide to be considered.

Conservation Tillage

Conservation tillage entails planting and growing crops with minimal disturbance to the
surface soil. One form of conservation tillage is no-till farming where the crop is seeded directly
into vegetative cover or crop residue with very little disturbance of the surface soil. Additionally,
minimum tillage farming involves some soil disturbance, but uses tillage equipment that leaves
much of the vegetation cover or crop residue on the surface. Conservation tillage requires two
components: a minimum 30% residue coverage at the time of planting and a non-inversion
tillage method. There are no cost-share measures for conservation tillage; however, the State of
Maryland offers income tax subtraction modification to offset the costs associated with buying
certain types of conservation tillage equipment.

Agricultural Riparian Forest/ Grass Buffers

Riparian forest buffers are wooded areas along streams that help filter nutrients,
sediments and other pollutants from upland areas and help remove nutrients from groundwater.
Forest buffers also help control flooding and reduce erosion while creating habitat for wildlife.
Mature forested buffers can help remove up to 90 percent of nutrients running off the land.
Ideally, forested buffers extend 100 feet along each bank but 35 feet at a minimum.

Like forest buffers, riparian grassed buffers are linear strips of maintained grass or other
non-woody vegetation between the edge of field and streams. Grass buffers help filter nutrients,
sediments, and other pollutants from runoff and remove nutrients from groundwater.

Cost-share grants are available for planting riparian forest and/or grassed buffers through the
MACS program and United States Department of Agriculture’s (USDA’s) Conservation Reserve
Enhancement Program (CREP).

Animal Waste Management
Animal waste management programs are designed to ensure the proper handling, storage,
and utilization of wastes generated from animal operations. This requires collecting, scraping or

washing wastes and contaminated runoff from confinement areas into appropriate facilities.
Controlling runoff from these areas is an integral part of the management system.
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The Maryland Department of Agriculture (MDA) promotes a manure transport and matching
program that helps livestock producers with excess manure comply with their nutrient
management plans and transport the excess manure in an environmentally safe manner. There is
a cost-share assistance program to help farmers cover the cost of transporting the manure. This
helps protect water quality in streams and rivers.

Stream Protection with Fencing

Under Maryland’s new nutrient management regulations, as of January 1, 2014, livestock
access to streams is to be restricted by a minimum 10 foot setback. Fencing is not required under
this regulation, however it may be the only option. Stream protection with fencing limits
livestock access to streams and protects the stream buffer which may be planted. Cost-share
grants are available for planting riparian forest and/or grassed buffers through the MACS
program and USDA’s Environmental Quality Incentives Program (EQIP).

Off Stream Watering

Creating alternative watering facilities for livestock through permanent or portable water
troughs placed away from stream corridors improves water quality and prevents stream bank
erosion. By removing livestock from the stream corridor, vegetative cover along the stream is
protected, preventing erosion and pollution from nutrients, sediments, and animal wastes. Cost-
share for watering facilities is available through the MACS program.

5.3.3.2 Nutrient Management Plans

As a result of 1998 legislation and the Water Quality Improvement Act, all Maryland
farmers grossing $2,500 or more annually or raising 8,000 pounds or more of live animal weight
are required to produce and operate using a nutrient management plan that addresses nitrogen
and phosphorus inputs (MDA, 2014). These plans aim to specify the amount of nutrient sources
(fertilizer, manure, etc.) that can safely be applied to farmland in order to achieve yields and
prevent excess nutrients from entering waterways. The MDA currently monitors the
implementation of these plans and issues penalties and fines for violations. Currently, there are
no cost-sharing opportunities from MDA for nutrient management plans.

5.4 Volunteer Restoration Programs

Volunteer restoration programs include activities or projects conducted by volunteers and
volunteer organizations such as a watershed improvement group.

5.4.1 Stream Cleanups
Stream clean-ups are a simple practice used to enhance the appearance of the stream

corridor by removing unsightly trash, litter, and debris. These are usually performed by
volunteers and are one of the most effective methods for generating community awareness and
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involvement in watershed activities. Public outreach tools should be used to encourage and
inform residents about organizing stream clean-ups.

5.4.2 Tree Planting

There may be opportunity to apply for municipal tree planting programs including
Maryland’s State Highway Association (SHA’s) “Partnership Program” and DNR’s “Tree-
mendous Maryland” program to help reforest public lands within the watershed. These types of
programs also provide an opportunity to involve volunteers from various neighborhoods,
businesses, and schools to help plant trees throughout the watershed while educating the
community about the importance of trees for air and water quality benefits.

5.4.3 Storm Drain Marking

Most of the developed areas in the Upper Jones Falls watershed consist of curb and gutter
systems including storm drain inlets that convey stormwater runoff quickly and directly to the
stream system. Some inlets have grates with storm drain marking but many inlets do not have
any indicators that they drain to the local streams. Since there is little or no infiltration of
stormwater in a curb and gutter system, there is more potential for pollutants to be carried to the
stream system. Storm drain marking is a way to educate residents that anything building up along
the curbs and gutters such as trash and lawn clippings will be washed away after a storm event
and end up in the streams.

5.5 Business and Institutional Initiatives

Business and institutional initiatives include activities that are available for commercial
businesses and institutions to undertake in order to improve water quality in the area.

5.5.1 Impervious Cover Removal

Impervious surfaces including roads, parking lots, roofs, and other paved surfaces prevent
precipitation from naturally seeping into the ground. Stormwater runoff from impervious
surfaces is often concentrated, accelerated, and discharged directly to the storm drain system or
nearest stream. This can result in erosion, flooding, habitat destruction, and increased pollutant
loads to receiving water bodies. Subwatersheds with high amounts of impervious cover are more
likely to have degraded stream systems and be significant contributors to water quality problems
in the watershed than those that are less developed.

Unused or unmaintained impervious surfaces with the potential for removal were
identified at several institutions. At sites where parking lots may be larger than necessary,
portions of the impervious cover could be removed and converted to bioretention areas for
treating stormwater runoff from the remaining impervious surfaces. Some institutions may also
have parking areas that are not frequently used (e.g., cemeteries) and could be suitable for
conversion to permeable pavement which allows some infiltration of stormwater runoff while
providing support for less frequent traffic/vehicle use. Several neighborhoods have unpaved
driveways, which allow some infiltration of stormwater runoff. However, completely paved
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driveways were more common in the neighborhoods assessed during this study. Education and
outreach tools could be used to inform residents of the water quality impacts associated with
large impervious driveways or patios and options available for conversion to or incorporation of
more permeable surfaces such as grass strips, gravel, or permeable pavers.

5.5.2 Potential Redevelopment of Urban Areas

Natural areas that are developed into impervious urban landscapes result in an increase in
runoff and pollutant loading. Redeveloping these urban areas back into a more natural setting can
provide nutrient load reductions. In the Water Resources Element of its Master Plan 2020,
Baltimore County has analyzed redevelopment scenarios and identified potential land for
redevelopment in each of its watersheds.

Urban watersheds developed prior to modern stormwater regulations have fewer or no
stormwater management facilities to capture and treat stormwater runoff. As businesses and
property owners choose to redevelop properties that already have high amounts of impervious
cover, they must meet redevelopment regulations in Baltimore County requiring a 50% reduction
in impervious surface or inclusion of equivalent stormwater quality management facilities.

5.5.3 Pervious Area Restoration

Reforestation provides an opportunity for public and private land owners to reduce
ground maintenance and improve energy efficiency of buildings given effective planting
locations. Most of the institutions assessed in Upper Jones Falls watershed had opportunities for
tree planting on one, or more acres. Additional reforestation opportunities are identified on other
pervious sites throughout the watershed given open space on undeveloped land or existing forest
cover. Parcels meeting these criteria are good candidates for follow-up investigations and
landowner contact.

5.5.4 Stormwater Retrofits

The following represent stormwater retrofits that can be undertaken by private entities to
positively affect water quality.

5.5.4.1 Parking Lot

A few institutions were identified as having sufficient open space for bioretention areas
to treat runoff from impervious areas. Another retrofit option for treating runoff from large
impervious surfaces with limited open space is underground stormwater retention/infiltration
systems. Stormwater retrofits would help address sediment and nutrient inputs to the stream
system.
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5.5.4.2 Downspout Disconnection

Downspouts directly connected to the storm drain system or draining to impervious
surfaces such as parking lots, sidewalks, or the curb and gutter system increase the volume and
flow rate of pollutant-laden runoff reaching streams. Disconnected downspouts allow rooftop
runoff to infiltrate into the ground and enter streams through the groundwater system in a slower
more natural fashion. This decreases flow to local streams during storm events and helps prevent
erosion and reduces pollutant loads to streams. Disconnecting downspouts in commercial
corridors is an inexpensive way to improve water quality in the upper Jones Falls watershed.

5.5.5 Open Space Planting

Several opportunities for reforestation and buffer improvement were identified during the
field assessments including open space shade tree plantings in various open pervious areas and
institutions throughout the watershed. This presents an opportunity to apply for municipal tree
planting programs including SHA’s Partnership Program and DNR’s Tree-Mendous Maryland
program to help reforest areas of the watershed.

Tree-Mendous Maryland coordinates the free delivery of trees to citizens and community
groups, and provides an inexpensive way to obtain trees and shrubs for planting on public lands
and within community open spaces. These types of programs also provide an opportunity to
involve volunteers from various neighborhoods, businesses and schools to help plant trees
throughout the watershed while also educating the community about the importance of trees for
air and water quality benefits.

5.5.6 Pollution Source Control

Hotspots are commercial, industrial, municipal, or transport-related operations in the
watershed that tend to generate higher concentrations of stormwater pollutants and/or have a
higher risk of spills, leaks, or illicit discharges. Pollution prevention practices can significantly
reduce hotspot pollution problems. Local government agencies must adopt pollution prevention
practices for their operations and lead by example. This should be followed by inspection and
incentive-based educational efforts for privately operated sites with enforcement measures as a
backstop. The ability to conduct such inspections and enforcement actions should be clearly
articulated in local codes and ordinances and through education programs. As previously noted,
some industrial/commercial sites are required to have National Pollutant Discharge Elimination
System (NPDES) permits for stormwater and/or wastewater discharges. While the County assists
with the identification of these sites, Maryland Department of the Environment (MDE) is
responsible for regulating industrial/commercial sites that are required to have NPDES permits.
Another potential program is to host workshops for local businesses that detail the permit
requirements and how to prepare pollution prevention plans.

5.6 Citizen Awareness Activities

Citizen awareness activities are actions that any resident or citizen in the Upper Jones
Falls watershed can take that would provide a benefit to water quality.
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5.6.1 Pollution Prevention/Source Control Education

Residents often engage in behaviors that can adversely impact water quality. Some of
these behaviors observed during the assessment of neighborhoods in the watershed include over-
fertilizing lawns, excessive use of pesticides, improper storage of potentially hazardous materials
(e.g., household cleaners, paints, automotive fluid, etc.), and dumping into storm drains (e.g.,
wash water). Pollution prevention/source control education efforts should also target waste
management activities in the watershed to address dumpsters located near storm drain inlets or
streams without diversion methods, poor dumpster conditions (leaking, overflowing, and
uncovered), and the occurrence of trash dumping in the watershed. Positive behaviors were also
observed such as tree planting, disconnected downspouts, and picking up pet waste which can
help improve water quality. A pollution prevention program can be designed to discourage
negative behaviors and/or encourage positive behaviors. Either way, the goal is to deliver a
specific message through targeted education to promote behavior changes. Local watershed
organizations can help influence these changes using pollution prevention education and
outreach to teach citizens how to properly care for the watershed.

5.6.2 Trash and Recycling

Educating the public about the trash issues and impacts to water quality in the watershed
through a trash campaign is one way to address trash and dumping problems. Baltimore County
has implemented a Clean Green County initiative to encourage voluntary litter pickups. The
County’s Single Stream Recycling program launched in 2010 allows residents to set out all their
recyclables for once-a-week collection. Public education and awareness can also be
accomplished through community clean-ups in neighborhoods or schools with observed trash
management issues.

5.6.3 Environmental Awareness and Education

Community-based facilities present good opportunities for educating the public about
water quality issues and improvement methods for the watershed. This can be accomplished by
implementing water quality BMPs such as rain gardens and bioretention facilities at these sites.
In addition to environmental education, these BMPs have water quality and aesthetic benefits for
property users. There is also potential for involving the community through BMP installation and
maintenance. Environmental education can also be accomplished through water quality sampling
and monitoring of stormwater management measures such as wetlands and extended detention
ponds at schools, for example. Buffer and tree planting activities also present an opportunity for
combining community involvement and environmental education.

5.6.4 Bayscaping
A “Bayscape” is a landscape using native plants to provide habitat for local and

migratory animals, improve water quality, and reduce the need for chemical pesticides and
herbicides. Bayscaping plants, such as trees, shrubs and perennials, are able to make better use of
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rain water than typical lawn grasses, and so require less watering once established. They are also
better at trapping and removing nitrogen and pollutants from rain water so that it is not released
into nearby water bodies. A Bayscape is also valuable for the gardener or landowner because it
offers greater visual interest than lawn, reduces the time and expense of mowing, watering,
fertilizing and treating lawn and garden areas, and can address areas with problems such as
erosion, poor soils, steep slopes or poor drainage.

5.6.5 Lot Canopy Improvement

Implementing programs that promote tree planting in residential yards and commercial
open space can increase overall tree canopy, slowing runoff rates and allowing greater
infiltration of stormwater into the ground. Tree roots also stabilize soils and provide wildlife
habitat.

Currently, Baltimore County hosts a Big Trees Sale in the fall and spring of each year
featuring a selection of native trees intended to be planted on private residential properties. The
sale provides species such as oaks and maples that grow taller and cast shade over a wider area
than smaller trees. The trees help with stormwater infiltration, erosion control, and pollutant
reduction. The State of Maryland also has a program called “Marylanders Plant Trees” that
encourages citizens to plant and register trees. The program provides $25 off coupons for trees
on a recommended tree list valued at or above $50 at participating nurseries and garden centers.

5.6.6 Downspout Disconnection

Disconnected downspouts allow rooftop runoff to infiltrate into the ground and enter
streams through the groundwater system in a slower more fashion. By using pervious ground to
intercept and infiltrate runoff prior to its entering a conveyance system (i.e. gutter, inlet, and
pipe), neighborhoods can be altered to mimic the predevelopment hydrology of the area to a
greater extent. This decreases flow to local streams during storm events and helps prevent
erosion and reduce pollutant loads to streams. Many of the typical lots in the Upper Jones Falls
watershed have sufficient room for rain gardens and can be implemented with homeowner
outreach. Alternatively, redirecting downspouts to pervious areas such as yards or lawns or to
rain barrels were also viable options for neighborhoods recommended for downspout
disconnection.

Rain gardens are the most desirable option in terms of water quality because they consist
of native plants that capture and treat runoff. The majority of homes in the Upper Jones Falls
watershed can accommodate these gardens as there were several hundred square feet of open
pervious area available down gradient from the downspout in most cases. Rain gardens may also
be an option for disconnecting downspouts at institutional sites with sufficient space available.
Redirecting downspouts to pervious areas or rain barrels is also an option for institutional sites as
well as individual homeowners.
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APPENDIX F

Stream Corridor Assessment Survey Data

Riparian
Vegetation
within Potential Utility Fish Riparian
Crossing Bank Floodplain | Floodprone | Habitat | Construction | to Create Conflict Passage Buffer Stream
ID Subshed | Stability | Connection Area Value Access Floodplain | Resolution | Resolution | Enhancement | Linkage | Total | Geomorphology
1(DS Natural stream
NB 5 5 5 5 10 5 0 10 0 10 55 | conditon and
ROW)
pattern
Natural stream
conditon and
1-12 JF 7 3 6 6 7 3 0 8 9 5 54 | pattern/Channelized
with natural
substrate
1 (in Natural stream
NB 5 5 5 5 10 1 0 10 0 10 51 | conditon and
ROW)
pattern
Natural stream
1-2 (DS) JF 8 7 6 8 10 2 1 0 6 3 51 | conditon and
pattern
Natural stream
2-4 NB 4 3 5 5 7 3 0 10 5 7 49 | conditon and
pattern
Natural stream
1-21 (DS) JF 9 1 5 3 6 7 0 10 3 4 48 | conditon and
pattern
Natural stream
2-6 (US) NB 7 10 3 6 6 3 0 0 7 5 47 | conditon and
pattern
Natural stream
2-8 (DS) NB 6 3 2 6 10 2 0 10 3 5 47 | conditon and
pattern

F-1




2-1(DS)

NB

45

Natural stream
conditon and
pattern

1-21 (US)

JF

10

44

Natural stream
conditon and
pattern

2-8 (US)

NB

10

10

43

Natural stream
conditon and
pattern

1-2 (US)

JF

10

42

Natural stream
conditon and
pattern

JF

10

42

Natural stream
conditon and
pattern

JF

41

Channelized with
natural substrate

JF

10

41

Natural stream
conditon and
pattern/Channelized
with natural
substrate

JF

10

10

39

Natural stream
conditon and
pattern

1-3 (US)

JF

38

Natural stream
conditon and
pattern

2-1 (US)

NB

37

Natural stream
conditon and
pattern

1-10 (US)

JF

10

37

Natural stream
conditon and
pattern/Channelized
with natural
substrate

29

NB

10

36

Natural stream
conditon and
pattern

F-2




1-5 (DS)

JF

35

Natural stream
conditon and
pattern

1-10 (DS)

JF

10

35

Natural stream
conditon and
pattern/Channelized
with natural
substrate

NB

34

Natural stream
conditon and
pattern

JF

32

Natural stream
conditon and
pattern

NB

10

32

Natural stream
conditon and
pattern

JF

30

Natural stream
conditon and
pattern

2-5 (DS)

NB

10

30

Natural stream
conditon and
pattern

1-6

JF

10

30

Natural stream
conditon and
pattern

1-13 (DS)

JF

30

Natural stream
conditon and
pattern

2-2

NB

10

29

Natural stream
conditon and
pattern

1-4

JF

29

Natural stream
conditon and
pattern

1-5 (US)

JF

28

Natural stream
conditon and
pattern

F-3




1-7 (US)

JF

10

28

Natural stream
conditon and
pattern

1-7 (DS)

JF

10

26

Natural stream
conditon and
pattern

1-22

JF

26

Natural stream
conditon and
pattern

1-13 (US)

JF

26

Natural stream
conditon and
pattern

1-19

JF

10

25

Natural stream
conditon and
pattern

1-20

JF

24

Natural stream
conditon and
pattern

1-11

JF

23

Natural stream
conditon and
pattern/Concrete
lined

2-7

NB

22

Natural stream
conditon and
pattern

2-3

NB

20

Natural stream
conditon and
pattern

1-8 (US)

JF

19

Natural stream
conditon and
pattern

F-4




Appendix G: Summary of Upland Assessments

Neighborhood Source Area (NSA) Data

NSAID | Subwatershed Neighborhood_Name PSI | ROl | NOA | Imeenv)
cres | Acres |Imperv
NSA_G_101 |Deep Run Waterford Preserve High High 1134 9.1 8%
NSA_G_102 |Deep Run Hill Farm Moderate [Moderate | 364.6 | 37.0 | 10%
NSA_G_108A |Deep Run The Meadows of Greenspring High Moderate 54.5 13.2 24%
NSA_G_122 |Deep Run "Driveway" Moderate |Moderate 34.7 28 8%
NSA_G_123  |Deep Run Chapel Ridge Rd. High Moderate 76.6 8.6 1%
NSA_G_124  |Deep Run Brierleigh Ct. Moderate |Low 23.4 22 9%
NSA_G_125 |Deep Run Woodward Lane Moderate |Low 97.7 5.6 6%
Scotts Knoll Ct., Westwicke Ln., Saters
NSA_G_203 |Dipping Pond |Ln. High Moderate 122.4 16.9 14%
Woodland Dr., Burwood Ct., Highview
NSA_G_204 |Dipping Pond |Dr., etc. High High 236.7 244 10%
NSA_G_230 |Dipping Pond |Clairmore Moderate |Moderate 28.8 3.8 13%
NSA_G_231 |Dipping Pond |Braeside High Moderate 13.9 24 17%
NSA_G_255 |Dipping Pond |Brooklandwood Rd. Moderate |Low 50.1 4.9 10%
NSA_G_256 |Dipping Pond _[Musgrove Rd. Moderate |Low 28.7 3.0 1%
NSA_G_308B |Jones Falls  |Seminary Springs High Moderate | 14.8 4.0 27%
NSA_G_ 310 |Jones Falls Velvet Valley Way, Baronet Rd. Low Moderate 2222 27.2 12%
NSA_G_311A |Jones Falls Rainbow Ct., Susan Ct. High Moderate 20.2 3.1 16%
NSA_G_313 |JonesFalls  |Valley Acres Rd. High Moderate | 17.0 2.7 16%
Janellen Dr., Topping Rd., Keyser Rd.,
NSA_G_314 |Jones Falls Fielding Rd. Moderate |High 79.0 20.6 26%
Wingsong Ct., Keyser Woods Ct., Jenny
NSA_G_315 |Jones Falls Ln. High High 41.3 5.3 13%
NSA_G 316 |Jones Falls Swanhill Ct & Thornhauugh Ct. Moderate Moderate 50.8 10.1 20%
NSA_G_317 |JonesFalls  |Anton Farms Moderate |Moderate | 915 10.3 1%
NSA_G_318 |Jones Falls Gardenview Rd. and Arborwood Rd. Moderate |Moderate 731 9.1 12%
NSA_G_319 |JonesFalls  |Anton Woods Moderate |Low 163.5 27.9 17%
NSA_G_320 |JonesFalls  |Valley Gate High High 303 105 | 35%
NSA_G_321 |JonesFalls  |Greene Tree High Moderate | 314 109 | 35%
Tallly Ho Rd, Fox Hunt Ln, Whihte
NSA_G_326 |Jones Falls Manor Dr. Moderate Moderate 91.8 12.7 14%
NSA G 327 |Jones Falls Sunset Knoll Ct., Hillspoint Ct. Moderate |Moderate 457 52 1%
NSA G 328 |Jones Falls Ruxton Green Moderate |Moderate 25.2 4.0 16%
NSA_G_329 |Jones Falls Hillstead Dr. High High 98.1 10.2 10%
Countess Dr., Spectator Ln, Wimbledon
NSA_G_338A |Jones Falls Ln. High Moderate 40.0 12.2 31%
NSA_G_338B |Jones Falls The Villages of Queen Anne Apartments |High Moderate 8.6 3.6 41%
NSA_G_338C |Jones Falls Garrison Overlook High Moderate 40.0 37 9%
NSA_G_339 |Jones Falls Craddock Estates Moderate |Moderate 32.9 7.2 22%
The Residence at Waterstone Luxury
NSA_G_340 |JonesFalls  |Apartments High Moderate | 296 14.4 49%
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0,
NSAID |Subwatershed Neighborhood_Name psi | Rol | NSA | Imperv %
Acres | Acres | Imperv

Avalon Estates/ Avalon Courtyard

NSA_G_341 |Jones Falls Homes High Moderate 29.2 10.0 34%
Wood Valley Dr., Burning Wood Rd.,

NSA_G_342 |Jones Falls Philips Dr. Moderate [High 446 8.0 18%
Brooklawn Rd, Chetwich Ct, Cresthine

NSA_G_345 |Jones Falls Ct. & Hopkins Ln. Moderate Low 203.9 15.0 7%
Caves Rd, Patmor Rd, Sprinkle Ln, &

NSA_G_346 |Jones Falls Linson Rd. Low Low 2144 15.1 7%

NSA_G_347 |Jones Falls Turnlee Rd. and Montrose Ave. Moderate |Moderate 8.6 22 25%
Garrison Forest Rd. Between Chittendale

NSA_G_348 |Jones Falls Lnand "Rd." Moderate Low 471 4.6 10%

NSA_G_349 |JonesFalls  |Spring Forest Ct. Moderate |Low 301.6 26.4 9%

NSA_G_351 |Jones Falls Cliffholmer Rd. Low Low 164.1 125 8%

NSA_G_ 352 |Jones Falls Halcyon Rd. & Englemeade Rd. Low Low 92.0 8.1 9%

NSA_G_353 |Jones Falls Bridle Ridge Moderate |Low 29.3 4.4 15%

NSA_G_354 |Jones Falls  |Tony Dr. Moderate |Moderate | 28.8 25 9%
Marbrook Rd., Millridge Rd., Melinda Dr.,

NSA_G_405 [North Branch  |Logan Rd. Moderate |Moderate | 264.9 275 10%

NSA_G_406A [North Branch |Five Springs Moderate |Low 99.9 115 11%
Nacirema Ln., By Woods Ln., Near

NSA_G_406B [North Branch  |Thicket Ln. Moderate |Moderate | 1545 13.9 9%

NSA G 407 |North Branch  [Shaded Brook Dr. and Hidden Trail Dr.  |Moderate [Moderate 236.6 228 10%
Velvet Ridge Dr,. Caves Forest Rd. and

NSA_G_409 |North Branch  |Bucksway Rd. Low Low 122.9 18.0 15%

NSA_G_411B [North Branch  |Wiltonwood Rd. Moderate Low 88.2 9.6 1%

NSA_G 412 |North Branch  |Candlewick Rd., Club Rd., Stevenson Rd|High Moderate 57.2 55 10%

NSA_G_432 |North Branch  |Valley Hi High Moderate 195 1.9 10%

NSA_G_433 |North Branch  |John Carroll Rd. Moderate |Low 36.9 52 14%
Heneson Garth, Susanne Ct., Woodsyde

NSA_G_434 [North Branch  |Ct. Moderate (Moderate | 158.0 17.7 1%

NSA_G_435 |[North Branch |Hunting Tweed Dr., Nancy Ellen Way  |High High 161.7 18.5 11%

NSA G 436 |North Branch  [Huntington & Valley's Crest Moderate |Moderate 149.4 16.4 1%

NSA_G_437 |North Branch Caveswood Ln. Low Low 171.3 17.7 10%

NSA G 443 |North Branch  |Walnut & Park Heights Moderate |Moderate 53.1 58 1%

NSA_G_444 |North Branch  |Park Heights Ave. Moderate |Moderate 86.5 6.1 7%
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NSA Recommendations

3| E % 5| 8| | gE| &.| 3 é
NSA ID 235 @ o g & & £8| 82| = ~
K £ £ & 5 b’ g3 87T 5 2
(= (14 = =] S (-3 o o 2
NSA_G_101 X X X 74
NSA_G_102 X X X X 10
NSA_G_108A X X X X X 37
NSA_G_122 X X 74
NSA_G_123 X X X X 54
NSA_G_124 X 10
NSA_G_125 X 40
NSA_G_203 X X X X X 50
NSA_G_204 X X 9 X
NSA_G_230 X X X X 43
NSA_G_231 X X 57
NSA_G_255 X X 80
NSA_G_256 X X 80
NSA_G_308B X X X X X 45
NSA_G_310 X X 10
NSA_G_311A X 60 X
NSA_G_313 X X X 63 X
NSA_G_314 X X X X 50 X
NSA_G_315 X X X 50 X
NSA_G_316 X X X X 40 X
NSA_G_317 X X 68 X
NSA_G_318 X X X 29 X
NSA_G_319 X X X 30 X
NSA_G_320 X X X X X 40 X
NSA_G_321 X X X X 20
NSA_G_326 X X X X 55 X
NSA_G_327 X X X X 72
NSA_G_328 X X X X 30 X
NSA_G_329 X X X X 50 X
NSA_G_338A X X X X X 52
NSA_G_338B X X X 45
NSA_G_338C X X X X X 20
NSA_G_339 X X X X 60
NSA_G_340 X X X 35
NSA_G_341 X X X X X 20
NSA_G_342 X X X 57 X
NSA_G_345 X 20
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3| E % 5| 8| | gE| &.| 3 é
NSAID 23 Lo o S ? 3 B S S2 = =

¢ 5| 5| " | &| 5| 28| BT & | £
(= o o’ - a

NSA_G_346 0

NSA_G_347 X 0 X

NSA_G_348 X 30 X

NSA_G_349 X X 70 X

NSA_G_351 10

NSA_G_352 10

NSA_G_353 X X 100

NSA_G_354 X X X 100 X

NSA_G_405 X X 7

NSA_G_406A X X X 25

NSA_G_406B X X 30

NSA_G_407 X 25

NSA_G_409 X 20

NSA_G_411B X 50

NSA_G_412 X X 69 X

NSA_G_432 X X X X 55

NSA_G_433 X X 35

NSA_G_434 X X 15

NSA_G_435 X X X 62 X

NSA_G_436 X X X 11

NSA_G_437 X 50

NSA_G_443 X X X 10 X

NSA_G_444 X X 0 X
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Hotspot Investigation (HSI) Data

Category
HSIID Description COI': g:j:‘::;: or T:;ae T:t% T Other
HSI_G_110a | ShopPing Center X
HSI_G_110B Restaurant/ Mixed N
Use
HSI_G_111 Gas Station X
HSI_G_103 Country Club X
HSI_G_106 Real Estate X
HSI_G_107A Tennis Club X
oo | restemantt | x
HSI_G_109 Real Estate Office X
HSI_G_319 Stip Mall X
HSI_G_321 Car Dealership X
HSI_G_322 Car Dealership X
HSI_G_323 Commercial Facility X
HSI_G_325A Restaurant X
HSI_G_326 Auto X
HSI_G_333 Fire Station Municipal
HSI_G_402 Automotive Service X
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Hotspot Status

HSI ID

Not a Hotspot

Potential

Confirmed

Severe

HSI_G_110A

X

HSI_G_110B

X

HSI_G_111

HSI_G_103

HSI_G_106

HSI_G_107A

HSI_G_108

HSI_G_109

HSI_G_319

HSI_G_321

HSI_G_322

HSI_G_323

HSI_G_325A

HSI_G_326

HSI_G_333

HSI_G_402
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Pollution Sources
D | e | et | Wasewgm | PRl | Tt | S
HSI_G_110A X X X X X
HSI_G_110B X X X X
HSI_G_111 X X X X X X
HSI_G_103 X X X X X
HSI_G_106 X
HSI_G_107A X X X X X
HSI_G_108 X X X
HSI_G_109 X X X X
HSI_G_319 X X
HSI_G_321 X X X X X
HSI_G_322 X Y X X X
HSI_G_323 Y X X X
HSI_G_325A Y X X X
HSI_G_326 Y X X X
HSI_G_333 X X X X X X
HSI_G_402 X X X X
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Institutional Site Investigation (I1SI) Data

E O o - - = 3 -—
- 2L %Eé‘%gg’:%é
ISI 1D watel:sr-\e g Name Type Ownership | £ S & H % 2 £ E e 3 Comments
Ecg |ex|38sS=S8 s
ZZE |° BEPTIGE
ISl G 111 |Deep Run ISt Pauls School School- HS, MS, Private 1345 Steep relief, terracing on site limited opportunity for
- P Elementary additional SWM
Korean Church/Faith-
ISI_G_112 |Deep Run  |Presbyterian Based Private 0 X Include in future education, Invasive species removal
Church
Balto Country Club ,
ISI_G_113 |Deep Run Of Balto City Golf Course Private X | 797 X | X
Dipping Church Of The Church/Faith- .
I5_G_205 Pond Run  |Resurrection Inc  |Based Private 480 X
Dipping Chestnut Ridge  |Church/Faith- .
ISI_G_208 Pond Run  |Baptist Church Based Private 52
Dipping Maryvale
ISI_G_209 Pond Run ::]r:paratory School|Prep School Private 0 X
Greenspring Elementary ,
ISI_G_314 |Jones Falls Montessori School |School Private 23 | X
State Of Maryland " . Site is large, but abandoned. Actions will depend on
ISI_G_317 |Jones Falls State Roads State Facility Public 353 | X X future plan use.
ISI_G_318 |Jones Falls Benedictine Sisters|Church/ Faith- Private 39
Emmanuel Monas |Based
Valley Presbyterian|Church/ Faith- , Mulch storage on pervious pavement- Education
ISI.G_319 \Jones Falls Church Based Private 33| X X needed on pervious pavement
ISl G 321 |Jones Falls Corp Of St High School Private 750 X School plans to plant trees to add to buffer 400-500.
- Timothys School g Runoff big issue
ISI_G_322 |Jones Falls [11€ O9SseY |gopo Private 301 X
School
ISI_G_325 |Jones Falls ggzhglrzégation gglsjerzfjh\ivllzsaclzt:c;ol Private 339 | X X | X |Include in future education efforts- school on-site
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ISL_G_326 |Jones Falls |S2cred Heart  |Church/Faith- o, o\ 1833 X
Monastery & Holy |Based
ISI G 327 |Jones Falls Green Spring Golf Course Private X | 528 | x Include in future education-Washing area discharge to
- - Valley Hunt Club streams & gravel area
1S_G_328 |Jones Falls |SSon Forest g Private 163 | X X | X
School
10729 Park Meeting Hall/ ,
ISI_G_330 |Jones Falls Heights Ave Historic House Private 1231
ISL_G_331 |Jones Falls |SL17omas Church (Church/Faith- o o 1003
Garrison Forest  |Based
ISLG 332 | nes Falls [StEvenson College Public 3649 X
A University
ISI_G_332 Jones Falls Sisters Of Notre  |Church/ Faith- Private 844 X Front area has septic field. Back property pond (not
B Dame Based storm)
State Highway Maintenance
ISI_G_343 |Jones Falls [Maintenance " Public 0 X X
" Facility
Facility
ISI_G_345 |Jones Falls E?errtncgﬁgf;gchool glfhn;grtary Public 0 X X Other: Bare soil at playground, headcut/erosion
1s1.G_403 |{or | ar SinaiFoldng fEhurch] Faith oy 120 | X X | |Stabilize bare soil; Potential Retrofit
ISI G 404 North Caves Valley Golf Golf Course Private X | 0 X | x Maintenance area-discoloration of stream. Potential
- Branch Club Inc discharge-storm drain
North Bais Yaakov Church/ Faith- ,
ISEGIA35 Branch School Based/ School Private 0 X X
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Pervious Area Assessment (PAA) Data

SW
Retrofit
PAA ID Subwatershed Ownership | Area (Acres) | Potential Comments
PAA_G_301 | Jones Falls Public 0.5 No Empty parcel in neighborhood.
PAA_G_401 | North Branch Private 20.0 Ves Large area of open space. Large pond w/ no buffer
above stream.
PAA G 402 | North Branch Private 270 No Proteqted by gonsewatlon easements. O.pen areas —
potential planting? Stream buffer expansion?
PAA G 403 | North Branch Private 128 No Streams and tribs span entire property, inadequate

buffers
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