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BMP¢ Best Management Practice (for controlling pollutant discharges)
DOTg Department of Transportation
DPW(c Department of Public Works
ENR; Enhanced Nutrient Reduction

ESDBEnvironmental Site Design (aka Low Impact Development / LID), comprehsinategy for maintaining
predevelopment runoff characteristics by integrating site design, natural hydrology, and smaller controls to
capture and treat runoff at the source.

EPA¢ Environmental Protection Agency

Impervious Surfacsurfaces that prevent stmwater from infiltrating to below the ground, includes rooftops,
pavement, and gravel.

MDE¢ Maryland Department of the Environment

MD DNR; Maryland Department of Natural Resources
MEP¢ Maximum Extent Practicable

MS4¢ Municipal Separate Storm Sewer &ys

NPDES& National Pollutant Discharge Elimination System
Nutrients¢ Total phosphorus and total nitrogen

Planningg Department of Planning

SW§g; Subwatershed

TMDL¢ Total Maximum Daily Load, the maximum amount of a pollutant a water body can receigsilbmbet
g GSNI ljdz t AGe adlyRIFENRAT alLRftdziAzy RASGE D

TN¢ Total Nitrogen
TP¢ Total Phosphorus
TS, Total Suspended Solids
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Watershedg an area of land that drains down slope to the lowest point, discharging to a river, river system or
other body of wate.

WA Watershed Assessment

WIP¢ Watershed Implementation Plan; document that sets the way an agency will meet the regulatory
requirements.

WLAC Waste Load Allocations

WQA¢ Water Quality Analysis, developed when supplemental data indicates the adiyris meeting water
quality standards for that substance

vi
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1 INTRODUCTION

The purpose of the Lower North Branch Patapsco (LNBP) Watershed Assessemt is to provide the
framework to identify and prioritize best management practices (BMPs) for watershed restoration and TMDL
O2YLX AlLyOS G2 YSSG G4KS NBI dzAi NBY Sy (i storn?2 Fewel ByStem. (M34)i A Y 2
permit, while maximizing cbenefits that help communities within the watershed. Specifically, the report
addresses the following:

1 Determine current water quality conditions;

9 Include the results of a visual watershed inspection;

1 Identify and rank water quality problems; and

9 Prioritize dl structural and nonstructural water quality improvement projects
Po[lutant load rngction benchmarks and dea}dlings that demonstrate’pergress toward meeting all applicable
auzZN¥YghkuSNI 2[!a FT2NJ uKS [b. t 21 USNAK SratiorCahd/TMDLSVIFF 2 dzy' |
WIP, dated August2015)> | a ¢Sff a Ay U0KS /AudeQa a{n !'yydzZ f wS
1.1 Watershed Assessment Report Organization
Thisreport is organized into the following chapters:

Chapter 1¢ Introduction. Explains the purpose of the report and tleeation and scope of the watershed
assessment, along with the methods used in the Watershed Assessment.

Chapter2 - Watershed Characterizationinventory of current watershed physical and social conditions,
including 1)environmentalfactors, 2) sociaednd economidactors relevant for prioritization of sites
physically feasible siteand 3) regulatory and planning documents

Chapter3 ¢ Water Quality Assessmentldentify and rank water quality problems. Includes a description of
the TMDLs for the watshed as well as a prioritization of contributing factors to water quality problems.

Chapter4 ¢ Suitability Analysis and PrioritizatiarOutlines the proposed prioritization approach based on
suitability for improving water quality and meetifdDL WLAsnaximizing potential ctvenefits associated
with restoration strategies, and prioritizing areas for potential projeptegrams and partnerships

Chapter5 ¢ Stormwater BestManagement Practiceg Contains the prioritization of specific structural and
non-structural practices, including a description of various BMPs (Projects, Programs, and Partnerships)
based on priority areas.

Chapter7 ¢ References and data sourcesContains in text citations and data sources used in mapping.

1.2 WatershedDelineation ard Location

The Baltimore Harbor watershed includesipproximatelyl4,549.0highly developedacres(22.7 squaremiles)
within Baltimore City and is one of five (5)-8igit state defined watersheds within Baltimore Cifjhe
watersheddrainsto BaltimoreHarborand ultimately to the ChesapeakeBay. It is bordered in the Easthby
Baltimore County and the BackRiver watershed,in the North by the JonesFallswatershed,in the West by
the GwynnsFallsand Lower North Branch of theéPatapscoRiver watersheds,and in the South by
Anne Arundel County.

The 8 digit watershed boundary provided the Statewas reviewed in the context of existing topography
and storm drain systems, and outfalls within Baltimore City. The boundaries of the Baltimore Harbor
watershed sed for this report were adjusted to reflect the existing drainage patterns within Baltimore
City boundaries. These changes are detailed in Figtre 1

1
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For planning and management purposelse Baltimore Harborwatershedis divided into four (4) smaller
drainageareasor subwatershedswhich are listed in Table1-1 alongwith respectiveacreagesln addition to
characterizinghe entire planningarea, analysesvere conductedon a subwatershedscaleto provide detailed
information for smallerareasand to focusrestoration and preservationefforts. Succes®f restoration efforts
can be more easily monitored and measuredat this smallerscale. Figure1-2 showsthe four subwatersheds
comprisinghe Baltimore Harbowatershed

Tablel-1 Summary of CSA Distribution with Baltimore Harbor Watershed

Subwatershed Inner Harbor Middle Branch Patapsco Southwest Harbor
Acres 2,419.6 1,664.3 1,541.9 1,025.2
% of Watershed 61.4% 48.5% 45.0% 27.3%

The city ofBaltimore is home to various organizations and initiatives that collect, compile, and analyze socio
economic, demographic, public health, and environmental data across the city. Neighborhoods often represent
small geographic units with populations that arften too small to adequately protect privacy and/or provide a
sample size sufficient to offer a representative perspective on neighborhood conditions. In response to this
challenge, the Baltimore Neighborhood Indicators Alliance (BNIA) has identifigeogBaphic areas, known as
Community Statistical Areas (CS@&3yure 13) which combine clusters of similar Census Tracts that correspond

G2 . 1Fft0AY2NBQa ySAIKO UNE@Eh2BRIA andl thdzgaRimdieh CSha Hedltic RepainNgdit M
collectandNB L2 NIi LJdzot A Ot & | @ AflofS RIEGEFE 0FaSR 2y /{! Qad

Given the quality and quantity of data available on CSAs, this report uses CSAs as the primary geographic unit of
analysis for illustrating the environmental, public health, and secmnomic contexts of varus areas at the
watershed. This report was completed at a watershed scale, but any pigatd planning efforts will consider

the unique context of neighborhoods when planning outreach, engagement, and implemer(faigome 14).

1.3 Assessment Approach

The Baltimore Harbor watershed is a densely populated urban environment. Therefore the relevance of human
social behavior to water quality improvement efforts in Baltimore cannot be ignored. Watershed restoration
activities used in Baltimore include a mixooinstructed practices, programs, partnerships, and public outreach
strategies that both directly treat and manage stormwater, and also aim to cultivate public acceptance, support,
and stewardship of watershed restoration efforts by leveraging restoradictivities as a tool to improve the
health and safety of communities within the watershed.

1.4 Defining the Scope of Best Management Practites

Stormwater management includes many strategies known as Best Management Practices (BMPs) to mitigate the
negative impact of development on watersheds. These BMPs aim to reduce the level of contamination in
stormwater before it enters surface waters, and reduce the excess volume and rate of flow resulting from
impervious surfaces.

! A more detailed description of these BMPs can be found in Section 5

2
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Updated Baltimore Harbor (BH) Watershed Boundary & Context
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Baltimore Harbor (BH) Sub-Watersheds
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Best Management Practices as defined within this docuraes inclusive of both modifications to the physical
environment and operational strategies. This includes the following types of practices:

1)

2)

3)

Structural Practicescapital projectdike stormwater ponds, biswales, rain gardefisioretention,
impervioussurface removal, and reforestatiorsulting in a definable assdPWwill either be the
lead for the installation of these projectsd/or work in collaboration with other city agenciasd the
school system to provideapital funding

Programs DPW spport services and operations, including street and proactive inlet cleaning,
inspections, and public outreach and education

z

Partnershipst I NIy SNAKA LA OFy NBadzZ G Ay .ata GKIG | NB
sectors, whetherasarequiS YSy & T2 NJ RS@OSt 2LI¥Syids LINB2SOGa oe
stormwater fee credits. Partnerships can also include public education, engagement, and initiatives
that address cébenefits such as health and equity

1.5 Method of Analysis

In order toidentify and prioritize BMPs for watershed restoratidbPW performed an assessment of current
watershed conditions to understand the physical and social context dB#tgmore Harbokatershed.

1.5.1 Watershed Characterization
Data was collected on the following factors within the watershed, which will be described along with their
relationship to water quality in Section 2 of this report.

T

= =4 =4 =N

Land Use

0 Zoning

o Land Use

o Property Ownership

o Development Trends
Regulatory Conditions

o NPDES Discharge Permits

o Critical Area

0 Streams, Riparian Areas, & Floodplain
Assessment of Physical Conditions

o Slope

0 Hydrologic Soil Classification

0 Impervious Surfaces

0 SurfaceTemperature

o Urban Tree Canopy Prioritization
Wet Utility Networks

0 Storm Drain System

0 Sanitary Sewer System

o Capital Improvement Projects

0 Sanitary Sewer Overflows (SSOs)
Dirty Streets and Alleys / Clogged Storm Dgain
Social / Economic Conditions
Planning Initiatives
City-wide Initiatives
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1.5.2 Waters Quality Assessment
Data was collected on water quality impairments and total maximum daily loadkdaBaltimore Harbor and
for the Chesapeake Bay.

153 Suitability Analysisand Prioritization

In order to prioritize areas within the watershed to sequentially focus future water quality improvement efforts,

/I {1 Qa 6SNB Fylfeal SR FYR LINA2NARGAT SRegaiéesi SR 2y (KS ¥F2
1 Physical Feasibility
1 Equity; and
1 Health Supportive Community

Each of these three Prioritization categories was defined by analyzing data based on several factors. These
factors and methodology is described in geradletail within Section 2 of this report.

Next, watershed opportunities and other stakeholder initiatives were identified and mapped to determine areas
where water quality improvement activities could meet the priorities of multiple stakeholders, aretify
where aligned interests and opportunities for partnership and coordination may be present.

1.5.4 Identification of Best Management Practices

A list of the list of strategies were identified for implementing BMPs, developing new / enhancing existing
programs, and conducting public outreach and education. These strategies represent various types of potential
projects, programs, and partnerships that could be deployed within this watershed was generated, based on the
opportunities identified within this reprt.

1.5.5 Recommendations

Each of the potential typesf projects, programs, and partnershigigat were identified was then linkedo a set

of factors that would represent ideal conditions for that particular strategy. A list of partners that may be
relevantfor each effort was also identifiedThese recommendations will serve as a framework for identifying
potential partnerships and collaborations for future implementation.
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2 WATERSHED CHARACTERIZATION

Thefollowing section includes aimventory of the physical and social/leconomic conditions which can influence
and guide where installation of green stormwater infrastructure will be possible and impactful. Recent
infrastructure projects and planning initiatives in the watershed area are also rtotéaform future water
guality improvements

2.1 Zoning / Land Use / Property Ownership

2.1.1 Zoning

Zoning is the process of dividing land in a municipality into zones (e.g. residential, industrial) in which certain land
uses are permitted or prohibited. In the Banore Harbor watershed, zoning is a reflection of what we see as land
use, and an indication of what will be permitted for future developméiatte2-1).

As shown in Figure-2, significant portions of the Baltimore Harbor watershed are zoned as industrial. 46.5% of
the 6,665.7acres of Industrial zoned land in the Baltimore Harbor Watershed are located in the SW Harbor,
32.9% in the Patapsco, 12.7% in the Middle Branch, a8% 7n the Inner Harbor. Industrial zoned land
represents 24.8% of the middle branch, 64.1% of the Patapsco, and 82.6% of the Southwest Harbor (82.6%)
subwatersheds. Industrial land is typically regulated under separate NPDES permits. Where this icase the
AYRdAzZAGNR I f dzaS flFyRa INB ISySNItftfte fAYAGSR Ay (GKS |
6laSR .atQaxr RSLISYRAy3d 2y GKS OdNNByd FyR L} &ad dzAaSs
Residential, office, and commercial areas are dominant in therlhtarbor and Middle Branch subwatersheds.
These uses are docated within the Baltimore Harbor watershed because they are considered compatible land,
and serve the large population of people who live and/or work in the downtown area. Residential zones
account for 44.8% of the Inner Harbor Subwatershed (41.9% is high density), 39.0% of the Middle Branch (32.9%
is high density), 17.2% of the Patapsco (4.2% is high density), and 11.3% of the Southwest Harbor subwatershed
(<1% is high density). Commerciahes cover 25.5% of the Inner Harbor, 14.4% of the Middle Branch, 8.8% of
the Patapsco, and 1.3% of the SoutstvHarbor. Most of the 187.1cees of office space in the watershed is
located in the Patapsco (56.8%) followed by the Inner Harbor (35.5%)shatks; although office zoned uses
represent just a tiny fraction of these sumtersheds (1.7% of the Inner Harbor, and 3.1% of the Patapsco).
Together, these areas represent opportunities to develop incentives for private property owners and businesses.

Open space zoned areas represent good opportunities for ESD practices, as they typically are publicly owned and
reduced spatial constraints and utility conflicts relative to the rghivay. The majority of land zoned as open
space in the Baltimore Harb®atershed lies in the Inner Harbor subwatershed (41.6%), followed by the Middle
Branch (28.6%). Howevethis represents a small percentage (1%.4or 450 Acres and 9% of 609.Gres
respectively) of these sulvatersheds.

In Table 2, the percentageof zoning type within the watershed is used to identify how different zoning types
are distributed in order to target particular BMP opportunities.

Table2-1 Zoning Type within Watershed

ZoningType Acres | %Watershed Area
No Data 435.3 3.0
Commercial 1847.5 12.7
Educational 0.4 0.0
Hospital 190.7 13
Industrial 6665.7 45.8
Office 187.1 1.3
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Open Space 1082.3 7.4
Residential Detached 232.4 1.6
Residential High Density Rowhouse 2924.3 20.1
ResidentiaMixed Use 241.6 1.7
Residential Multifamily 32.8 0.2
Residential Rowhouse Low Density 531.6 3.7
Residential Transitional 154.2 1.1
Table2-2 Zoning Type within Subwatersheds in Watershed
SubWs Type AREA (Ac.) % of SubWS | % of Zoing Typewithin WS
Inner No Data 35.6 0.9% 8.2%
Harbor Commercial 1,004.3 25.5% 54.4%
Hospital 83.0 2.1% 99.9%
Industrial 521.2 13.2% 43.5%
Office 66.5 1.7% 7.8%
Open Space 449.8 11.4% 35.6%
ResidentiaDetached 48.8 1.2% 41.6%
Residential Rowhouse High Density]  1,650.9 41.9% 21.0%
Residential Mixed Use 40.6 1.0% 56.5%
Residential Rowhouse Low Density 22.5 0.6% 16.8%
Middle No Data 399.2 11.6% 4.2%
Branch Commercial 492.8 14.4% 91.7%
Hospital 33.3 1.0% 26.7%
Industrial 849.7 24.8% 17.5%
Office 6.8 0.2% 12.7%
Open Space 309.7 9.0% 3.6%
Residential Detached 1.3 0% 28.6%
Residential Rowhouse High D. 1,129.8 32.9% 0.5%
Residential Mixed Use 34.8 1.0% 38.6%
Residential Multifamily 32.8 1.0% 14.4%
Residential Rowhouse Low D. 141.7 4.1% 100.0%
Patapsco | No Data 0.4 0% 26.7%
Commercial 302.4 8.8% 0.1%
Hospital 74.5 2.2% 16.4%
Industrial 2,194.4 64.1% 39.1%
Office 106.2 3.1% 32.9%
Open Space 155.1 4.5% 56.8%
ResidentiaDetached 148.6 4.3% 14.3%
Residential Rowhouse High D. 142.8 4.2% 63.9%
Residential Mixed Use 117.4 3.4% 4.9%
Residential Rowhouse Low D. 131.2 3.8% 48.6%
Residential Transitional 50.3 1.5% 24.7%

10
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Southwest| Commercial 48.0 1.3% 32.6%
Harbor Industrial 3,100.4 82.5% 2.6%
Office 7.6 0.2% 46.%5
Open Space 167.7 4.5% 4.1%
Residential Detached 33.7% 0.9% 15.5%
Residential Rowhouse High D. 0.8 0% 14.5%
Residential Mixed Use 48.8 1.3% 0.0%
Residential Rowhouse Low D. 236.3 6.3% 20.2%
Residential Transitional 103.9 2.8% 44.4%

2.1.2 Land Use

Land use data was downloaded from the MD iMAP GIS portal. This dataset was compiled in 2010 to track how
development has transformed land use generally over time at the state level. As such, the categodifers

from zoning, which represents the intended land use types established by the city going forward.

Predominantland use types presentwithin the Baltimore Harbomplanningarea are industrial areas and high

density residential (Figure 22 and Table 23). Residentialareas were subdivided into three subcategories
basedon density: low density (1/2 to 5-acre lots); medium density (1/8 to 1/2-acre lots); and high density

(less than 1/8-acre lots). Medium and high density residentialmake up the vast majority of residentialareas
within the planning area (approximately99.9%).Subwatershedswith the highest percentagesof residential

areasinclude Inner Harbor and Middle Branch. Over one-third of the land areasin these subwatershedsare

comprised of high density and medium density residential areas.Residentialareas present an opportunity

for communityinvolvementin restoration efforts, pollutant sourcecontrol, andenvironmentalstewardship.

Nearly 37%of industrial land uses within the Baltimore Harborplanning area occur within the Patapsco
subwatershed.Over64%of the Patapscesubwatersheds comprisedof industrial uses.Other urban land uses,
including commercial, institutional, and transportation, make up a significant portion of the planning area
(approximately2,640 acresor 18% of total area). The majority of commercialland use occursin the Inner
Harbor subwatershed.Institutional areassuch as community centers, schools,churches medicalfacilities, and
government offices comprise about 8% of the total area and may present opportunities to initiate
environmentallysensitivemanagemenbf the propertyandto promote environmentalawarenes&ducation.

Table2-3 Land Use Types

LandUseType Inner Harbor |Middle Branch Patapsco |Southwest Harbo% Watershe
(Ac.) (Ac.) (Ac.) (Ac.) Area
Barren Land 0 4.8 0 342.5 2.4%
Commercial 602.0 206.6 173.5 33.7 7.0%
Forest 0 71.4 0 202.5 1.9%
HighDensityResidential 1,864.4 1,169.0 370.6 359.5 25.9%
Medium DensityResidential 0 7.0 152.5 48.8 1.4%
Low Density Residential 0 0 0 2.8 0%
Industrial 590.6 1,063.8 2,239.2 2,215.2 42.0%
Institutional 437.6 436.2 148.1 55.3 7.4%
Other Developed Land 386.0 255.2 168.2 323.7 7.8%
Transportation 39.5 167.6 134.2 88.5 3.0%
Wetland 0 0 0 5.6 0%
Water 17.8 51.7 37.0 78.6 1.3%
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2.1.3 Property Ownership

Property ownership is a critical consideration necessary to determine the magnitude of available space for
restoration activities, the potential partnerships necessary for imm@atation, and the barriers that may be
encountered. Currently, installation of stormwater management projects by DPW can only occur on publicly
owned property, such as City owned land or within rightvay (ROW) Public land is limited, and often contain
physical constraintsr barriers, such as utilitiesithin the publicROW For example, Reedbird Park is a closed
landfill that limits the installation of facilitie$nstalling projects on federal, state, or private land would require
additional tailorel agreements, easements, or memorandums of understanding in order to protect any
investment of public funds. Programs, partnerships, and incentives may be more effective to allow for
restoration activities on land owned by others, which may contain fewities or other constraints. Railways
corridors have been identified as particularly limiting for restoration projects.

Baltimore city maintains a dataset which contains information on land parcels within the city limits and
ownership information. Thiglataset was reviewed to identify parcels that we@ity-owned, Sate-owned,
federalowned, or privately owned. The area of rigltbways (ROW) was estimated by designating land area
within the Gty limits that was not a parcel. Railway corridarsre identified asparcels with above and below
ground rail. For the ROW, a 20 buffer was assumed on either side of rail lines crossing the assumed right of
way area to determine the area of ROW impacted by railvigigire2-3).

Table 24 shows tlat the pacentage of the watershed that @ty-owned land is small relative to the percentage
of the watershed that is under private ownershifgaging private land owners will be critical to achieving
restoration goals. A quarter of the watershed is impacteddaily which will be a notable constraint.

Table2-4 Property Ownership within Watershed

Baltimore
Southwest Harbor
Inner Harbor Middle Branch Patapsco Harbor Overall
0,
AREA s/,ougf AREA | % of AREA | % of AREA | % of AREA | % of
(ac) WS (ac) SubWS | (ac) SubWsS | (ac) SubWS| (ac) WS
City Owned 682.5| 17.3| 4925 143| 1524 45| 529.7 14.1| 1857.2| 12.8
. 1158.
Private 1741.0| 44.2 14111 41.1 11190 32.7 7 30.9| 5429.8| 37.3
Right of Way
(ROW) 1188.3| 30.2 896.4 26.1 706.8 20.6 5752 15.3| 3366.7| 23.1
. 1355.
Railroads 283.7 7.2 545.0 15.9 1504.2 43.9 6 36.1| 3700.1| 25.4
State Owned 0.0 0.0 48.2 14| 180.7 5.3 76.9 20| 313.7| 2.2
Federal Owned 42.3 11 24.7 0.7 6.9 0.2 5.1 0.1 79.0/ 05
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Figure2-3 Property Ownership
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