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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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2.2 Regulatory Conditions

2.2.1 Projected Development Trends
Estimating the geographic areas where private development is expected to occur can provide a forecast for the

magnitude of watershed restoration actiid@s that will likely be carried out through private development as a
Partnership activity (see Section 5.4.RHCDhas identified 1) Neighborhood SubCabinet areas (specific areas
where the city is currently planning to drive concentrateddevelopment)2) Major Redevelopment areas
(specific areas where land transformation is expected to occur) and 3) Community Development Clusters (broad,

general areas of potential rédevelopment)Figure 24).
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Figure2-4 Development Trends
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2.2.2 Critical Area

The State of Maryland Chesapeake Bay Critical Area Law establishes the Chesapeake Bay Critical Arec
Commission (CAC) and requires that the CitBafimore and other jurisdictions prepare and adopt a Critical

Area Management Program (CAMP) to:

1. Improve the water quality of the Bay by controlling pollution from stormwater runoff and,;

2. To conserve and protect wildlife habitat along the shoreline ofBhg
¢KS /AGedya /!at SaltlofAakKSa 3IdARStEAYySa F2N RS@St 2
YSIF&dzZNBR FTNRY GKS YSIy KAIK GARS ftAyS 2N G4KS odAf 1 K:
areas. Within the watershed, thesib-areas are Intensely Developed Areas (IDA) and Resource Conservation
Areas (RCA). Two of the requirements for development projects in the Critical Area are for IDA projects to
reduce phosphorus levels in storm water runoff by 10% and RCA projectsitdolinsoverage (impervious
adzNF I O0Sao G2 wmprnup: 2F (0KS 20X RSLISYRAYy3I 2y GKS aa
Critical Areas extend along the entire shoreline of the Baltimore Harbor and two stream reaches (Curtis Creek in
the Southwest Harbor subwatershed and Colgateekiin the Patapsco subwatershed) (Figu®.2

2.2.3 NPDES Discharge Permits

Businessesand other facilities that dischargemunicipal or industrial wastewater or conduct activities that

can contribute pollutants to a waterway are required to obtain a National Pollutant DischargeElimination
System(NPDESpermit. Tables 2-5 and 26 list the type of NPDE$ermit required dependson the nature of

the activities conducted by the facility. The subwatershedwith the most NPDESermits (by acreage)s
Southwest Harbor. These permits are primarily for State properties (Maryland Port Administration) and
Industrial permit holders. The Patapsco subwatershed has the second most acreage for Industrial permits
(Figure 26).

Table2-5 Acres of LandNPDES by Sector within Subwatersheds

Subwatershed | Inner Harbor | Middle Branch Patapsco SoHu;g;/l/) ?St Total
MS4¢ Balt City 3,699.7 3008.5 2688.1 2285.0 11,681.2
Federal 50.8 27.6 6.9 51 90.5
State 19.6 107.3 594.1 331.0 1,052.1
Industrial 161.9 274.5 380.9 1,080.1 1,897.4
Table2-6 Percentage of LandNPDES by Sector within Subwatersheds
Suwasrea | "W | Made S| e | tamer |
(% of SWS)
MS4¢ Balt City 94.0% 87.6% 78.5% 60.9% 80.3%
Federal 1.3% 0.8% 0.2% 0.1% 0.6%
State 0.5% 3.1% 17.4% 8.8% 7.2%
Industrial 4.1% 8.0% 11.1% 28.8% 13.0%

17




Baltimore HarbolVatershed AssessmeqPublic Comment Draft

— \

Critical Area

Inner
Harbor

Legend
CriticalArea

VWater

]
[ o+t souncary

Coondinate System: NAD 1983 Staie
Plane Marytand FIPS 1900 Feet

- Lambert Conformal Conic
Damum Miorth Amencan 1983
Faise Easing: 1,312,333.3333
Faise Morhing: 0.0000
Ceniral Merdan -77.0000
Hardard Paralke 10 38 3000
Handard Parallel T 394500
Laliude Of Onigin; 37.6667
Units: Foot US

15

Figure2-5 Critical Area

18




Baltimore HarbolVatershed AssessmeqPublic Comment Draft

Maryland NPDES Requlated
Stormwater Source Sectors
Legend Coordinaie Sysiem: NAD 1983 Siate
=BH Boundary ~ Profection Lambert Contmal Conke

[ | Federal
il ] Water
|:|Srau WS 05 O7s 1 1:5.1:'
e ——

Figure2-6 NPDES by Sector within Watershed

19



Baltimore HarbolVatershed AssessmeqPublic Comment Draft

2.3 Assessment of Physical Conditions

2.1.1 Slope

While topographydescribesthe shapeof the land, slope describesteepness, which can affethe direction
and magnitude of surfacewater flows, degree of soil erosion, and suitability for stormwater management.
Sope data for the Lower North Branch Patapsaeatershedis dividedinto the following four slope ranges

1 Gentlysloping(0to 5%slopes)

1 Undulating rolling(5to 10%slopes)
1 Strongly slopingl0to 15%slopes)
1 Moderately steep steep(15%-+)

Figure2-7 and Table2-7 providesa summaryof the breakdownof percent slopes for the entire watershed
Because th@ptimal slope range for installing stormwater infrastructuragticeslike bioretention is @L0%, the
acreage and percent ahese slopes was calculated for eachibwatershed(see Table 2-8). The Patapsco
subwatershedhas the most acreage that falls withihis slope range, followed lifie Inner HarborAlthough G
10% slopes are optia, this does not preclude other ESD practices like regenerative convesgsteas being
installed on steeper slopes.

Table2-7 Slope Ranges within Watershed

Slope 0-5% 5-10% 10-15% 15%-+
Acres 8,084.2 3,790.7 1,195.1 1,474.8
% of Watershed 55.6% 26.1% 8.2% 10.1%

Table2-8 Slope Ranges in Watershed within Subwatersheds

Inner Harbor Middle Branch Patapsco Southwest Harbor
Acresof slopes 5% 2,037.2 1,889.0 2,209.5 1,948.5
0 0, ithi
¥ 0f 65% slopesvithin the 51.7% 55.0% 64.6% 51.9%
Subwatershed
0, 0, ithi
Y% of B5% slopes within the 25 204 23 M% 27 D 24 1%
Watershed
Acresof slopes 510% 1,275.6 957.0 724.4 1,948.5
% 0f5-10% Slopes within 0 0 0 0
the subwatershed 32.4% 27.9% 21.2% 22.1%
5 i Iy
¥ 0f5-10% Slopes within 33.7% 25.3% 19.1% 22.0%
the watershed
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2.3.1 Soils

Soils are an important consideration when evaluativagards and opportunities related to efforts to improve
stormwater quality andnanage stormwateguantity. In particular, soil characteristics can determine the rate of
infiltration, runoff, erosionthat occurs as a result of a storm, and also influences plant health, which contributes
to all of these factors.The Natural Resource€onservation Services (NRCS) classifies soils into four hydrologic
soil groups (HSG) based on their rurmtential, which is estimated based on the infiltration rgte the ability

of a soil to absorb precipitatiomf the soil when thoroughly wetted ahnot protected by vegetatioch Soils with

high runoff potential have low infiltration capacitgsulting in runoff, ooverlandflow. Infiltration isinfluenced

by disturbances to the soil profile such as land development activdies so can be highlyariable across small
geographies, especially within urban areas

The four hydrologicsoil groupsrangefrom A to D, from highest infiltration rates to lowest, respectivelual
designations (i.e. C/D) represent the classification in its artificiallpeldaversus wdrained, natural condition.
Brief descriptionsof eachhydrologicsoil group are provided below. Further explanationcan be found in the
USDA/NRQ81blication,UrbanHydrologyfor SmallWatershedsTechnicaReleasé&5 (USDA1986).

91 GroupA soilsinclude sand,loamysand,or sandyloam types. Thesesoilshavea highinfiltration rate
and low runoff potential evenwhen thoroughly wet.

91 Group B sails include silt loam and loam types. They have a moderate infiltration rate when
thoroughly wet. These soils mainly consistof somewhatdeep to deep, moderately well to well
drainedsoilswith moderatelyfine texture to moderatelycoarsetexture.

91 Group C soils are sandy clay loam. Thesesoils have a low infiltration rate when thoroughly wet.
Thesetypesof soilstypicallyhavea layerthat hindersdownward movementof water.

91 Group D soilsinclude clay loam, silt clay loam, sandyclay, silty clay, or clay types. Thesesoils have
a very low infiltration rate and high runoff potential when thoroughlywet.

As shown in Figure 2-8 and Table 2-9, 8% of the watersheds hydrologic groups @nd D These soils have
low to very low infiltration rates and therefore, bioretention and micrebioretention practices will require an
underdrain.

Table2-9 Hydrologic Soil Groups within Watershed

C/D
Soil Groups Group A Group B Group C Group D Unknown
Acres 689.4 405.6 2875.0 12.8 10,077.6 477.5
% of Watershed 4.7% 2.9% 19.8% 0.2% 69.3% 3.3%

Tables 210 shows that the Southwest Harbor SWS, followed by the Patapsco SWS have the greatest number of
acres with A and B group soils, whereas these areas where good infiltration can be expected are less prevalent
within the Middle Branch and Inner Harbor SWS. [@vitie Inner Harbor SWS has a similar acreage of A & B soils
relative to the Middle Branch SWS there is a larger of the SWS in the Inner Harbor that has C and D soils, where it
gAft 0S YIe 0SS Y2NB OKItfSy3aay3a substarial ddawdsflidensifigafdr € ( NI
both where opportunities for infiltration based practices exist. Additionally, where soils preclude use of
infiltration based practices, opportunities for nanfiltration based practices, such as tree planting, rairevat
harvesting, and street sweeping, remain viable in these areas.

% Part 630 Hydrology National Engineering Handbook:
https://directives.sc.egov.usda.gov/OpenhebContent.aspx?content=17757.wba
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Table2-10 Acres oHydrologic Soil Groupgthin Subwatershes

Soil Group Inner Harbor Middle Branch Patapsco Southwest Harbor
43.1 82.4 47.8 516.1
B 109.2 71.7 156.5 68.2
400.2 745.0 567.2 1,162.7
C/D 0 0 8.1 0
D 3,324.6 2,470.2 2,629.8 1,605.7
Unknown 60.7 63.3 17.4 336.1
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2.3.2 Sream/ ShorelineSystems

There are nearly 12.8 miles of stream in the planningarea, all of which drain to the Chesapeakday(Table
2-11). Thesubwatershedvith the most streammiles is SouthwestHarbor, followed by Patapsco and the Middle
Branch(Figure 29).

Table2-11 Stream Miles by Subwatershed

Subwatershed StreamMiles
InnerHarbor 0.8
Middle Branch 2.2
Patapsco 3.4
SouthwestHarbor 6.4
Total 12.8

2.3.3 StreamRiparian Buffers

Riparianbuffers refer to the vegetatedareasadjacentto streamsand other water bodiesthat protect them

from pollutant loads while also providing bank stabilizationand habitat. Forestedbuffer areas along streams
play a crucialrole in improvingwater quality and flood mitigation as they intercept and reduce surfacerunoff,

stabilizestream banks,trap sediment,and provide habitat for terrestrial and aquatic life.

The condition of the streamriparian buffersin the Baltimore Harbomwatershedwas analyzedassuminga 100-
foot wide buffer on both sidesof all streams.The condition of the riparian buffer was classified usingfour
categories: impervious, open pervious, forest, or wetland. Table 2-12 summarizesstream riparian buffer
conditionsbhy subwatershedandthe distribution isshownin Figure2-10.

Table2-12 Land Cover in the 100ft Stream Buffer

OPEN TOTAL

IMPERVIOUS PERVIOUS FOREST WETLAND WATERHED | TOTAI%OE
Subwatershed Acres % Acres % Acres % Acres % ACRES WATERSHED
InnerHarbor 70.9 50.9% 67.8 48.7% 0.6 0.4% 0.0 0.0% 139.3 3.5%
Middle Branch 28.8 23.2% 81.7 65.7% 13.9 11.2% 0.0 0.0% 124.4 3.6%
Patapsco 78.7 63.7% 43.7 35.4% 1.0 0.8% 0.0 0.0% 123.4 3.0%
Southwest
Harbor 48.3 20.8% | 150.3 | 64.5% 30.3 13.0% 3.9 1.7% 232.9 5.8%
Total 226.8 36.6% | 343.5 55.4% 45.8 7.4% 3.9 0.6% 620.0 4.0%

Totalimperviousareaswithin the streamriparian buffer zone are relatively high with approximately37% of all
stream riparian buffers within the watershed covered by impervious surfaméh about 55% designated as
open pervious The Inner Harbor and Patapscosubwatershedshave the highest percentagesof impervious
areain the buffer zone, both over 50%.All of the subwatershedaveat least 20% imperviousbuffer area.
Subwatershedsvith the highestacreagef forestedbuffer includeMiddle Branchand SouthwestHarbor ranging
from approximately14 to 30 acres.

Areas of open pervious represent areagth potential opportunities for reforestation, while forested buffer
areas should be preserved. Areas that are currently impervious within the stream riparian buffers may present
opportunities for impervious removal and reforestation on a case by casis.bdowever, the opportunity for
potential stream riparian buffer restoration within the Baltimore Harbor watershed is heavily constrained by
current land uses including densely populated residential, commercial, and industrial land.
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2.3.4 Tidal Waters

The tidal waters of Baltimore Harborencompassapproximately 6,931 acres. The tidal waters of Baltimore
Harbor are mesohaline,characterizedby very low speciesdiversity with salt concentrationsof 5 to 18 parts
per thousand (ppt).

2.3.5 Shoreline Riparian Buffers

The Baltimore Harborwatershed contains approximately59 miles of coastline (Table 2-13). The Southwest
Harbor subwatershedhas the greatest length of coastline at approximately 22 miles. This subwatershed
comprisesapproximately37%of all coastlinemilesin the planningarea.

Table2-13 Baltimore Harbor Shoreline Mileage

Inner Harbor Middle Branch Patapsco Southwest Total
Harbor
Coastline (miles) 11.6 124 13.1 215 58.6

A riparian buffer analysissimilar to the stream riparian buffer study was conducted to characterizethe

vegetativecondition of coastlinebuffersin the Baltimore Harbomplanningarea. Coastlinebuffer condition was
analyzedbasedon a 100foot buffer along tidal waters and classifiedas one of four categories:impervious,
open pervious,forest, or wetland. Table2-14 summarizesoastline riparianbuffer conditionsby subwatershed,
andthe distributionis shownin Figure2-11.

Table2-14 Land Cover in the 1008horeline Buffer

OPEN
IMPERVIOUS PERVIOUS FOREST WETLAND TOTAL| TOTAI%of
Subwatershed | Acres % Acres % Acres % Acres % ACRES| WATERSHED

InnerHarbor 729 | 52.5% | 65.5 | 47.1% 0.6 0.4% 0.0 | 0.0% | 139.0 22.5%
Middle Branch 294 | 23.7% | 93.5 | 75.4% 1.0 0.8% 0.0 | 0.0% | 124.0 20.0%
Patapsco 80.4 | 65.4% | 28.7 | 23.3% | 139 | 11.3% 0.0 | 0.0% | 123.0 19.9%
Southwest

Harbor 493 | 21.2% | 149.4 | 64.1% | 30.3 | 13.0% 40 | 1.7% | 233.0 37.6%
Total 232.1 | 37.5% | 337.1 | 545% | 45.8 7.4% 40 | 0.6% | 619.0 100.0%

Over half of the coastlinein the planning area, approximately55%, is designatedas open pervious. Open
pervious areas present potential opportunities for reforestation The amount of coastline buffer that is
forested is approximately7% of the total planningarea, with the highest percentage in Southwest Harbor, which
alsohasthe highest percentageof forested streambuffer. Wetland areasexist only within the Southwest
Harbor, andmake up significantlyless &pproximately1%9 of the coastlinebuffer, which is indicative of the
heavily urbanized condition of the watershed. Thefgested and wetland areas may present potential
opportunitiesfor preservation.

Thereis a relatively high percentageof imperviousareain the coastlinebuffer zoneat approximately38%.The
subwatershedsvith the most acresof imperviousarea in the coastline buffer zone include Inner Harbor and
Patapsco, which all contain large amounts of private shoreline properties. These areas may present
opportunities for shoreline restoration; however, restoration potential will be heavilyinfluencedby property
ownershipand land use
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2.4 Impervious Surfaces

Impervioussurface $ a primary factor when determinimgtes and volumes aftormwater runoff. Research has
been conducted that link the degree of urbanization (typically measured by amount of impervious cover) with
various watershedbased indicators of water qualitguch as diversity and abundance of aquatic and terrestrial
life. For the purpose of this watershed assessment, impensoufceincludes buildings, roads and sidewalks,
parking lots, and other impermeable surfaces.

Table2-15 includesEligible MS4 Imperviousvhich is thempervious area not currently being treatdéar each of

the subwatersheds within the regulated MS4 area for Baltimore Gity. the purposes of this report,
GAYLISNIDA2dzaé A& dzASR AYUSNOKFIy3aASFofe gAGK aStAITAOL
noted’.

All of the subwatershesiwithin the Baltimore Harbor watershechn be characterized as ulttaban The Inner

Harbor subwatershetlasthe highest percentage of imperviousllowed by the Middle Branch and the Patapsco,

with Southwest Harbor having the lowest percentage.

Table2-15Eligible MS4 Impervious by Subwatershed within Watershed

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

The velocity of runoff generated from impervious surfaces increases with increasing slope. High velocity runoff
can result in increased erosion and an increase in the amount of pollutants transported to storm drain systems
and surface waterslmpervious surfaces with steep slopes abdu@6 can limit the suite of ESD practices
available for restoration efforts, and can require additional design to mitigate the potential for erosion and
bypass. Table-26 provides a summary of the percentage aigible impervious surfaces that fall into each of

the four slope categories.

The majority of eligible impervious in the watershed is 5% or less, indicating that management with typical ESD
practices may be possibigigure 212). For areas with higheslopes, alternative practics can be used for
restoration.

Table2-16 Eligible Impervious and Percent Slope

Slope % 0-5% 5-10% 10-15% 15%+
Acres 4,167.0 1795.7 423.1 248.7
% of Eligible
Impervious in 62.7% 27.0% 6.4% 3.8%
Watershed

® Impervious surfaces within drainage areas spatially delineated in DPW GIS databases for stormwater management
facilities installed post 2010 were assumed to be treated to the maximum extent practicable (MEP) andmeved from

the Eligible Impervious totals. Not all drainage areas for stormwater management facilities installed post 2010 are spatially
delineated in DPW GIS records. Eligible Impervious may include some areas already managed to the MEP, which would be
determined during individual site investigations during future implementation efforts.
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Table 217 shows where within the watershed the eligible impervious with% slopes can be found. The
greatest percentage of eligible impervious witkb% slopes can be found in the Inner Harbor subwatershed,
followed by the Middle Branch and Patapsfmlowed bythe Southwest Harbor.

Table2-17 Distribution of Eligible Impervious a9 Slope within Subwatersheds

Subwatershed Inner Middle Branch Patapsco Southwest
Harbor Harbor

Acres 65% slope 1,345.4 1,026.9 1099.1 695.6
()
o | % of Eligible Impervious in 0 0 0 0
2 Watershed 55.6% 61.7% 71.3% 67.9%
=) 0 0, 101
> | % of 05% Sloped Eligible 32.3% 24.6% 26.4% 16.7%
© | Impervious in Watershed
L | Acres >510% slope 793.5 461.5 322.0 218.6
o
- % of Eligible Impervious in 20.7% 13.4% 9.4% 5 896
S | Watershed
5 | % of >510% Sloped Eligible
A | Impervious in Watershed 44.2% 25. %% 17.9% 12.2%

Property ownership is critical to understanding the extent of the opportunity for DPW to iBdtHtpractices as
part of the restoration strategyTherefore, the distribution of eligible impervious by property ownership type
was assesseflrable 218). Themajority of eligible impervious in the Baltimore Harbor Watershed is on private
property, followed by within the public righdf-way. This highlights the importance of working with private
property owners to support restoration efforts.

Table2-18 Eligible Impervious by Property Ownership Type

Type AREA (ac) of Eligible Imperviouy As % of Eligible Impervious
City Ownednon-ROW) 457.4| 7.8%

Private 3132.2| 47.1%

Right of Way (ROW) 2047.4| 30.8%0

Railroads 963.33| 14.5%

Table 219 shows the distribution of impervious surfaces on various land ownership types across subwatersheds.
The majority of impervious surfaces on ciywned property are contained within the Inner Harbor
subwatershed (49.5%lput this represents only 10.6% of the eligible impervious within that subwatershest.

of the eligible impervious in the Inner Harbor is on private propdeijgible impervious in the rigitf-way is

evenly distributed between the Inner Harbor and thMiddle branch subwatersheds (38.8% and 34.6%
respectively) with slightly less within the Patapsco and Southwest Harbor watersheds. For all subwatersheds,
the percentage of eligible impervious within the rigiftway is similar (282.9%)Most propertiesimpacted by

rail can be found in the Patapsco subwatershed, where 33.5% of the eligible impervious can be found on
property impacted by rail.

This demonstrates that the greatest potential for installed restoration projects on public land exist im#re In

Harbor and Middle Branch watersheds, and highlights the importance of programs and incentives aimed at
property owners.
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Table2-19 Distribution of Eligible Impervious under various Property Ownership@itibwatersheds (SWS)

As % of Eligible

AREA (ac) of Eligible As % of Eligible Impervious in
Subwatershed Type Impervious Imperviouswithin SWS| Ownership Type
within WS
Inner Harbor | City Owned 0 0
(NO-ROW) 256.3 10.6% 49.5%
Private 1,305.2 53.9% 41. ™%
Railroads 72.1 2.6% 7.5%
Right of Way 0 0
(ROW) 759.4 32.9% 38.8%
Middle Branch | City Owned 0
(NOr-ROW) 161.7 9.7% 31.2%
Private 808.4 48.6% 25.3%
Railroads 118.7 7.1% 12.3%
Right of Way 0 0
(ROW) 575.6 34.6% 28.1%
Patapsco City Owned 0 0
(NO-ROW) 39.4 2.6% 7.6%
Private 584.2 37.9% 18.7%
Railroads 518.1 33.5% 53.8%
Right of Way 0 0
(ROW) 400.2 26.0% 19.5%
Southwest City Owned 0
Harbor (NOr-ROW) 60.2 5.9% 11.6%
Private 215.8 21.1% 13.9%
Railroads 254.4 24.8% 26.4%
Right of Way 0 0
(ROW) 276.2 27.0% 13.5%
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2.5 Surface Temperatures

Surface temperatures represent heat energy given off by the land, buildings, and other surfaces. Sometimes
referred to as the heat island effect, impervious surfaces, like roads, parking lots, and buildings, Elevated
GSYLISNI GdzZNBa FNRBY dz2NbBlty KSFG AaftlyRaz LI NIAOdz I NI @&
and quality of life, including elevated air pollutants, impaired water quality, and compromised human health.

Figures 213 and 214 illustrate daytne and nighttime summer temperature readingspervious surfaces
absorb heat during the day and release heat at day and during the.nigiots, the highest temperatures for
daytime temperatures are thos&ibwatershedswith large amounts of impervious sades, includingnner

Harbor and Middle BranchThesesubwatersheds have thaighest nighttime temperaturesas well. These

subwatersheds are characterized by their large amount of dense, rowhouse neighborhoods, office buildings, and
of green spaces and tes.

Mean Daytime Summer
Temperature by CSA
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S Stncard Parset 1: 383000 3
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Figure2-13 Daytime Summer Temperature within Subwatersheds
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Mean Nighttime Summer
Temperature by CSA
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Figure2-14 Nighttime Summer Temperature within Subwatersheds
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2.6 Urban Tree Canopy (UTC) Priority Planting Map

In 2012, TreeBaltimore, created a priority planting map to guide their work and that of their paforetree

planting The priority mapconsidered multiple factors, including heat island effect, existing tree canopy, and
impervious areas. These priority neighborhoods will also be considered as locations for various BMPs in order to
complement the planting of treegFigure 215). The predonmant priority zone of each subwatershed is
summarized in Table-20.

Table2-20 UTC Priority Planting Areas by CSAs

CSA Inner Harbor Middle Branch Patapsco Southwest Harbor

UTC Priority High/Medium High High/Medium High High-Medium Medium High- Low

Summary Baltimore UTC Prioritization Map [Draft)
A B T c 1 D [ F T a

Population
Temp. Density

Crima 12 Rood Flins 4

Al Trans El Tall Tress 7

Hr:tn.r: 10 Potantial ) 29

Districes Stewardship

L“::“ 11 Open Spara 5 *
Critical Phoss 17

Impervious

Surface
Tosx
Rekazes 1 o
Invertory
Stream
Comiders 18 ﬁ zum L
nd. .
o ; sz e
gy e aem g_d.E e | =ty
s 1L L

Figure2-15UTC Priority Planting Map
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2.7 Wet Water Utilities (Storm Drain and Sanitary Sewer)

BaltimoreCity has separate utility systems for conveying stormwater and wastewater. While Baltimore City has
three separate water utility systems (stormwater, wastewater, and drinking water), for the purpose of the
watershed assessment, only stormwater and wastewatdrastructure will be referenced, given the more
direct relationship to the TMDL impairments. In addition to the statistics for these two systems, current and
planned capital improvement program (CIP) projects are also noted, as well as sanitary sefl@ews(&SO)

2.7.1 StormDrain System

Baltimore City has about 116 miles of streams, the primary ones being the Jones Falls, Herring Run, and Gwynns
Falls. However, this represents a fraction of what was originally a network of small streams and creeks that
were piped and paved over as the city developed in the late 19th and early 20th centbae®of these

streams were either entirely buried or significantly covered, like Harris Creek (originally runmin@&tterson

Park to the Harbor)Replacing the histic hydrology of the City is a storm drain infrastructure, primarily
installed prior to 19501In the Baltimore Harbor watershed this represents 380.8 miles of storm drain pipes.
Additionally, there arel91 outfalls and 16,614 storm drain inlets within tatershed.

Approximately 5% of storm drain pipes in thBaltimore Harbowatershed were installed prior to 1950, with
the average agdeing 69.2 years. Storm drain pipes installed prior to 1950 aredominant in the Middle
Branch and Inner Harbor subvesisheds These pipes are more likely to be in need of repair.

2.7.2 Sanitary Sewer System

In the Baltimore Harbor watershethere are 364.2 miles of sanitary sewer pipEgghtythree percent 83%) of
these pipes were installed prior to 1950, with the average age b@&§years.Sanitary sewer pipes installed
prior to 1950 are foungrimarily inthe Inner Harbor and Middle Branch subwatershe@milar to the storm
drain pipes, these are morakély to be cracked and in need of repair, which can result in ground water
infiltrating into the sanitary sewer lines.

2.7.3 Wastewater Treatment Plant

PatapscoWastewater Treatment Plant is located within the Baltimore Harborplanning area and treats a
portion of the Baltimore Harbomwatershed.The PatapscoWastewater TreatmentPlant,ft 2 OF § SR | (i 2
Point in Southwest Harbor subwatershed is a secondary facility with enhanced nutrient removal,
chlorination,and de-chlorination. Additionalwastewaterfrom the Baltimore Harbomwatershedis conveyed to

the BackRiverWastewaterTreatmentPlantlocatedin the BackRiverwatershed.

2.7.4 Capital Improvement Program (CIP)

To guide the City in making necessary physical improvements, the City Charter requires thagPlanni
Commission to annually recommend a-gear Capital Improvement Program (CIP) to the Board of Estimates.
Each year, the Planning Department works with the various City agencies to prepare a-pear gsogram.

Table 222 lists the various CIP projedis the watershedIncluded in the CIP projects for Baltimore Harbor are
AaSOSNIt GKFd FNB FAYSR i NBR dgbdse/idntifiefl Wi ihe prefacelSCNI 2
Other work includes replacement of water mai(&/C preface)Stormwater ESD projects (ER4127) will be
constructed in 2019 in the Inner Harbor subwatersh€dnstruction activities carried out as part of the MS4
permit will be coordinated around CIP projects to minimize land disturbance andcimp surrounding
communities.
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Table2-21 CIP Projects

Contract Name Phase

ER4127 Environmental Restoration Project 11 DESIGN

SC892 Structural rehabilitation CCChambers at PWWTP CONSTRUCTION

SC903 Improvement of PatapscGollection System TO BE COMPLETE

SC914 Improvements to Sanitary Sewers in Low Level Sewershed BL TO BE COMPLETE

SC919 Improvements to Sanitary Sewers in the Outfall Sewershed TO BE COMPLETE

SC926 Electrical Distribution System at Patapsco WWTP

SC930 Clinton St. Force Main Replacement CONSTRUCTION

SC938 Headworks Facilities Improvements at the Patapsco WWTP DESIGN

SC948 Rehabilitation of Brooklyn Pumping Station CONSTRUCTION

SC950 Caroline Street Pumping Station CONSTRUCTION

SC962 Improvements taSanitary Sewers in the South East Area of Baltimor¢ CONSTRUCTION
City

SC963 Improvements to Sanitary Sewers in the South West Area of Baltimg CONSTRUCTION
City and Maidens Choice Pressure Sewer Assessment and Uplands
Replacement

SC965 Improvements to the Sanitary Sewers in the North East Area of CONSTRUCTION
Baltimore City

SC976 Improvements in the Greenmount, Hampden, and Bolton Hill Areas | CONSTRUCTION
Jones Falls

WC1270 Water Infrastructure Rehabilitation TO BE COMPLETE

WC1272 Pennington Ave & Vicinity Water Main Replacement CONSTRUCTION

WC1293 Water Main Replacement Ridgemeade Ave, Poole St., Bakers St., | CONSTRUCTION
Winchester St., Fayette St. et al

WC1314 Oliver Neighborhood & Vicinity Water Main Replacements CONSTRUCTION

WC1339 Upton Neighborhood and ViciniwWater Main Rehabilitation CONSTRUCTION

WC1363 Allendale Neighborhood and Vicinity Water Main Rehabilitation CONSTRUCTION

WC1365 Berea Neighborhood and Vicinity Water Main Rehabilitation DESIGN
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Capital Projects | Baltimore Harbor Watershed
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Figure2-16 CIP Projects within Watershed
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2.7.5 Sanitary Sewer Overflows (SSO)

Sewers can become clogged by tree roots, grease, or other items that should not be flushed down the drain
(e.g., wipes, diapers, pladti LINR RdzOG a4 LJ LISNJ 2¢St ax S Cobwekcan KlsoOK O
develop cracks and breaks, which cause stormwater and groundwater to infiltrate the sewer system during wet
weathez @ KA OK OFy Ol dzaRhallg Selvergarstailitue SoMiktdrigratiqpr@salting in both dry

FYR 6SiG 6SI GKSN car dasaé sewers KoSavesflowf ifitch Wagerways or even back up into
basements. CIP projects like®8@ are intended to reduce the amount of stormwater that infiltratesdrthe

ground and into sanitary sewers to prevent wet weather overflows. Outreach to residents and businesses about
LINP LISNJ RAaLIRZalt 2F 61 aidsS FyR Tt dza K| ThdsStgpestoNBjedtsiaré SR |
LI NI 2F GKS coek.GedQa /2yaSyid 58

Figure2-17 shows the location of SSOs in the LNBP. During,20&& weresixty-nine dry weather SSOs and

one wet weather SSMry weather SSOs are sanitary sewer overflows that is unrelated to precipitation related
flows (including storm water anshow melt runoff). These types of overfloae typicallycausedoy some type

of blockage, often as a result of poor FOG practices (fats, oils, and grease), rags and other material improperly
disposed of, and tree rootd.hese areas provide an opportunityr education and outreach regarding FOG and
flushables.

| —

—J

SSOs Baltimore Harbor Watershed
Dry Weather 69
Wet Weather 1

® Wet Weather SSO
@® Dry Weather SSO

Figure2-17 Dry and Wet Weather SSOs
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2.8 Dirty Streets / Alleys and Clogged Storm Drains

Dirty streets and alleys not only diminish the qualitylife of neighborhoods, they also carry pollutants into
waterwayd. ¢ KS S5ANI & {GNBSGa | yR !iddefifed as thd FabflsadvicSreqleatyTadh f S |
dirty streets and alleys through Baltimore's 311 system per 1,000 residentgie@lstprm drains represent the

rate of service requests for addressing clogged storm drains made through Baltimore's 311 system per 1,000
residents. Both indicatonsepresent reflect a combination of environmental condition and resident engagement,
andcan be used to target trash reduction prograrRatterson Park North and Edss the highest rates of dirty
streets/alleys followed by Southwest Baltimore. Downtown/Seton Hill has the highest rate of clogged storm
drains,followed byFells Poin{Table 222 andFigures 2-18 and 219).

Table2-22 Rate ofDirty Streets / Alleys and Storm Drapes 1,000 Residents

Rate of Dirty Streets and Alleyg Rate of Clogged Storm Drai
SWS CSA Reports per 1,000 Residents | Reports per 1,000 Resident
BelairEdison 74.9 2.6
Canton 46.5 4.7
— CliftonBerea 140.0 3.4
S Fells Point 56.3 7.9
S Greenmount East 176.1 5.3
CITS Harbor East/Little Italy 27.7 5.5
S Madison/East End 237.6 6.6
= Midtown 37.5 4.7
- Midway/Coldstream 101.7 3.1
Oldtown/Middle East 41.1 4.5
Patterson Park North & Eas 207.0 6.1
g Downtown/Seton Hill 29.8 9.5
3 Inner Harbor/Federal Hill 34.8 5.5
I South Baltimore 25.9 4.1
Cherry Hill 8.0 2.4
— Poppleton/The
g Terraces/Hollins Market 85.5 59
=4 Sandtown
% Winchester/Harlem Park 89.2 2.8
@ Southwest Baltimore 185.1 3.0
2 Upton/Druid Heights 55.0 2.2
=2 Washington Village/Pigtowr] 157.9 7.5
= Westport/Mount 438 3.2
Winans/Lakeland ' '
3 - Highlandtown 160.7 55
o Southeastern 30.0 43
[@]
(&)
2 Orangeville/East
gL Highlgndtown 1381 >
a
8 Brooklyn/Curtis
% % Bay/Hawkins Point 71l 1.8

* See Section 3.2 for a description of trash related programs.
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Figure2-18 Rate of Dirty Streets/Alleys per 1,000 Residents
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Clogged Storm Water Inlet Work Orders in Baltimore Harbor Watershed |
Dep of Public Works - Ofice of Asset Management il o3 s i1 ::M- A

wd

———F

C5A Boundary
Clogged Storm Water Inlets Baltimore
Harbor Watershed
Year Count Symbology
2014 o679
2015 876
2016 1,108 - )
2017 667 ] - -
2018* 1138 . X i’“\x,, 4 o~
*Values as of November 15, 2015 L e
-
TNl
[ T' ity af Baltimore DFW | (¥fice of Asmei Maragement | Data Maragement Divaakon | 200 Holldey et Badtimoos ML, 71302 Map Crested: 11 /16/2008 | 24828 PN

Figure2-20 Clogged Inlet Locations

Figure 220 shows the location of customer service complaints (CSRs) bethvegears20142018. Thdnner

Harbor subwatershed has the most CSRs, followed by the Middle Branch subwatershed. Repeat CSRs tend to be
clustered in commercial areas and along commercial corridors such as Federal Hill, the downtown, Brooklyn,
Washington Boulevard, Fort Avenue stesn Avenue, and Dundalk Avenue. Clusters of repeat CSRs are also
located in neighborhoods where storm drain inlet screens have been installed, including Franklin Square, Oliver,

McElderry Park, and Baltimore Highlands
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2.9 Social / Economic Conditions

Understanding the human component of a watershed is critical to help inform the types of BMPs that should be
considered and also to identify geographic areas that should be prioritized in order to achieve maximum co
benefit. For instance, understandingettage distribution within neighborhoods can also start to inform the
types of outreach and engagement activates that might be effective. Additionally, the built environment is a
known determinant of health outcomes, and modification of the built environtrterough installation ofESD

or can mitigate hazardous environmental exposures (e.g. heat burden and air quality), or provide health
supporting resources (e.g. access to nature).

Therefore, in addition to assessing the physical conditions within the wslager relevant for improving water
guality, data was also gathered on a wide variety of secianomic and human health related factors as part of
the watershedcharacterization.The full range of factors used for prioritization is discussed in the Sititabil
Analysis Chapter. Tab?23 is asummary of five (5) key factars

Table2-23 Social / Economic Conditions @gA

Hardship
SWS CSA Index %White | %Age <18| %Age65+ | Median Income
BelairEdison 55 9.3 28.0 8.4 $38,906
Canton 11 90.1 7.5 10.3 $91,736
— Clifton-Berea 61 3.3 21.1 15.6 $25,738
%, Fells Point 23 80.5 10.7 6.0 $77,433
8 Greenmount East 73 2.9 24.5 12.9 $23,277
cI’E Harbor East/Little Italy 58 33.1 22.0 6.0 $36,579
5 Madison/East End 90 52 29.5 6.5 $27,454
= Midtown 32 54.4 6.2 13.6 $38,867
- Midway/Coldstream 72 2.3 22.2 13.0 $34,523
Oldtown/Middle East 80 8.1 24.6 13.3 $14,105
Patterson Pk N&E 50 54.1 21.8 6.1 $56,652
g Downtown/Seton Hill 26 49.3 6.1 4.4 $44,819
o Inner Harbor/Federal Hill 16 79.2 11.6 11.5 $88,854
I South Baltimore 17 89.7 11.3 7.8 $88,487
Cherry Hill 74 51 37.2 8.2 $22,659
— Poppleton/The
n§3 Terraces/Hollins Mkt 75 17.2 25.9 9.0 $17,228
£ | sandtown
% Winchester/Harlem Pk 80 0.8 26.0 11.4 $24,374
@ | Southwest Baltimore 76 17.4 26.8 11.2 $24,946
S | Upton/Druid Hts 82 3.7 31.7 10.4 $15,950
-g Washington Village 56 39.6 19.3 8.0 $48,175
Westport/Mt
Winans/Lakeland 64 24.2 28.5 6.9 $41,368
3 — | Highlandtown 38 80.1 15.3 10.0 $71,660
% 8 ['Southeastern 69 55.2 27.1 135 $32,102
O
3 ~ .
S& 3:;&3%‘:(')%?} 59 63.9 25.0 12.4 $40,431
D- =
O .
= g g;‘;‘/’tl';’\?vﬁ:;tgt 76 48.4 27.2 6.3 $35,862
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Age Distribution

This includes the percent of persons 5 to 17 years old, as well as the percentage of persons 65 years old and
above (out of all persons living in an area). Age distribution is important because it can begin to inform age
appropriateoutreach formats and engagement strategies.

Percentage of White

This is defined by the total number of persons that identify themselves as being racially White (and ethnically
non-Hispanic) out of the total number of persofiging in an area. 'White' refers to a person having origins in
any of the original peoples of Europe, the Middle East, or North Africa. It includes people who indicated their
race(s) as 'White'. Percentage of white is used as an indicator of concengrafiguopulations not identifying as
minority or people of color (i.e. Africafimerican and Hispanic) and will inversely prioritized within the Equity
prioritization analysis.

Median Income

The median household income is the middle value of the incomesdadamthe prior year by households within
an area. Income and earnings are inflatadjusted for the last year of the-year period. The median value is
used as opposed to the average so that both extremely high and extremely low prices do not distotathe
amount of income earned by households in an area.

Hardship Inde&!

The Hardship Index is a composite score of socioeconomic hardship within a CSA, relative to other CSAs and to
the City. The Hardship Index combines six indicators of phblidth significance: percentage of occupied
housing units with more than one person per room; percentage of households living below the federal poverty
level; percentage of persons aged 16 years or older in the labor force that are unemployed; perceintage o
persons aged 25 years or older without a high school diploma; percentage of the population under 18 or over 64
years of age (i.e., dependency); and per capita income. Areas with high hardship indices will be prioritized in the
Equity prioritization analsis.

2.10 Planning Initiatives

In addition to understanding the water quality goals of the watershiéds important to understand related
community needs and goals that have been idiedi for the area Since 206, there have been several plans
within the Baltimore Harbowwatershed. These include:

Baltimore City MS4 Restoration and TMDL WIP

FEOGAY2NBQa a{n tSNXYAUO 61 & Ada&ddzSR 2y 5SOSYOSNI HTX
develop a Watershed Implementation Plan (WIP). The WIP identifies strategies to meet the 20% impervious
restoration requirement of the Permit as wels Total Maximum Daily Load (TMDL) waste load allocations for
each receiving water body. The WIPA 3 G SR a4 LISOATAO LINR2SO0a IFyR GUKS [/ A
pollutant load reduction benchmarks and deadlines that demonstrate progress tbmaeting all applicable
stormwater WLAs for the LNBP Watershed.

2.10.1 Community Plans

Oldtown RedevelopmentPlan (2010, updated 2016), Madison Square Area Plan (2006), Monument
McElderryFayette Area Plan (2006).

These three plans focus on land use, the hogisirarket, commercial and industrial businesses, open space, and
development opportunities in the area.

Southwest Partnership Vision Plan (2015).
TheSouthwestPartnership whichconsists of Barre Circle, Franklin Square, Hollins Roundhouse, Mount

M Baltimore City Health Department 2017 Neighborhood Health Profile report
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Clare, Wion Square, Pigtown, Poppleton, University of Maryland, University of Margateark, University of
Maryland Medical System, Bon Secours Baltimore Health Systsinthe B&O Railroad Museurprepared a
vision plan to guide redevelopment of the area. Thkn includes the following focus areakiousing,
GCommercial Development, Safe and Walkable Streetsication and Workforce Development, and Preservation
& Promotion.

Port Covington Master Plan (2016).

Port Covingtons an aging, underutilizeddustrial area that covers over 260 acres and three miles of waterfront
along the Middle BranchThe master plan, prepared I8agamore Development Company (S[2@8Yisions new
housing, commercial development, parks and open space, andutiiee home andglobal headquarterof
Under Armour The plan also calls for integratiegologicafunctionsin multiple ways, from buildings to streets
to parksand restored shoreline along thdiddle Branch.

South Baltimore Gateway Master Plan (2015).

The Plan was deloped for the twelve neighborhoods surrounding the Horseshoe Casino, and includes the
Baltimore Harbowatershed neighborhoods of Cherry HWestport, Mt. Wynans, Pigtown, Sharp Ledenhall,

and South BaltimoreThe Plan is provides guidance for investnen2 ¥ G KS [/ I AAy2Qa [ 20!l f
LyOf dzZRSR gl a (GKS NBO2YYSYyRIFGA2YyS a! R2LJG | &/ 2YLX S
Streets study and implementation strategy was completed by the Department of Transportation (D@i€séor
neighborhoods irR016 and 2017.

South Baltimore Complete Streets Plan

The South Baltimore Complete Streets Plan includes a parking study and planned areas whemeodalti
transit features can be implemented. This plan should be consulted to minimizectomiflth planned right of

way modifications and minimize conflicts during construction or damage to facilities due to planned work
following construction. The existing parking study also may serve as a resource when considering whether
stormwater bump outsre feasible.

Oliver and HighlandtowrDeep Blue Plan(2017).

The Deep Blue Plan is a partnership between Blue Water Baltimore (BWB), the Neighborhood Design Center
(NDC), the Baltimore City Department of Public Works (DPW), armbthmunities of Oliveand Highlandtown

Master plars for each communitydentify potential stormwater management projects on both public and
private property.

2.10.2 Small Watershed Action Plans (SWAPs) and Harbor Plans

Harris Creek WS246 Small Watershed Action Plai®6z0

Commissiaed by Baltimore City Department of Public Works (DPW} teport recommends shorterm
projects (within 10 years), such as nstnuctural practices, regional facilities, and smaller scale facilities, as well
as longterm greening projects, such agreen roofs, permeable pavement for parking, or reduction of
impervious area from streets and sidewalks.

Masonville Cove SWAP (2491

Masonville Cove, a reclaimed waterframbrth of the Brooklyn community, featuragban habitat reclamation

and restorationthat has beenRSa A 3y § SR GKS yIlI GA2y Qa FA NKheld by!theb | v
National Aquarium, the SWA#entified a need to expand the reach of restoration and environmental education
efforts upstream into thecontributing watershed. Recommentilans include implementing bioretention
projects, a egenerativestormwater conveyanceproject, and @velogng aneducation/outreach/stewardship

plan around reducing litter in the two affected communities of Brooklyn and Curtis Bay

Watershed ManagemenPlan for Watershed 2682006).

In 2006 DPW commissionetlVatershed Management Plan for Watershed 2@68S263) located in west
Baltimore. This plan provides recommendations for water quality BMPs to treat 20 percent of the impervious
area in the watershed, neting the requirements of the City's stormwater NPDES periitie Watershed
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Management Plan is unique in thatlij is for a watershed that is completely piped, and@nbines goals that
improve both water quality and quality of life for watershed resitéen

Healthy Harbor Plan (2011).

Released in 2011 by the Waterfront Partnership, the Healthy Harbor Plan isyadestrategy for making the
Baltimore Harbor safe for swimming and fishing. The plan outlines goals for city and county government,
residents and businesses. Recommendations fall into three categories: Fecal Bacteria, Trash and Litter, and
Polluted Stormwater Runoff.

Inner Harbor Master Plan2.0 (2@

Commissioned by the Waterfront Partnership, the master pfaan update of theoriginal 19t n Qa. Théf | v
overall intent is to provide a visionary and realistic plan which can be implemented as funds are available.
Hements of the plan include: developing new civic spaces and pedestrian connections, integrating green
infrastructure, andoroviding a framework which can accommodate changes in priorities, timing, and funding

Middle Branch Master Plan (2007).

Created by the DORhe goal of theMiddle BranchMaster Plan igo highlight and capitalize on the uniquely
green character of the Mdle Branch estuary to build a model community based on sustairaioheiples.
Focus areas include improving water quality and habitat, open space and recreation, and transportation.

Middle Branch Waterfront

Parks and People, Baltimore City Department of Recreation and Parks, South Baltimore Gateway Partnership
and community stakeholders are currently doing outreach and visioning related to a plan to create upgrades to
Middle Branch Park aimed at connectingesgal multiuse trails running parallel to thgaltimore HarborMiddle

Branch Park is in thBaltimore HarboiWatershed but immediately adjacent to tiBALTIMORE HARBG@Rd so

this massive muhyear planned effort should be considered due to its adjagen

2.10.3 Other Plans

Baltimore Green Network Plan (2018)

The Baltimore Green Network Plan, led by the Department of Planning, is a collective vision for the City to
strengthen communities by creating an interconnected network of greenspaces. The goal issfortravacant
properties into community assets such as recreation areas, parks, trails, public squares, and urban gardens and
FINYad ! RRAGAZ2Yy I ffes GKS LIy AyOfdzRSa NBO2YYSyYyRIF G
and natural areashrough natural corridors and community corridors. A portion of the network is located in
Cherry Hill.

Downtown Open Space Plan (2011).

Created by the Downtown Partnershighe purpose of the open space plan is to increase the amount of open
spaces in Downtown and enhance the network of spaces (and streets) that currently exists within the study
area, including tree planting and stormwater mitigation.

Fort Worthington INSPIREcBools Plan (2017).

INSPIRE, which stands for Investing in Neighborhoods and Schools to Promote Improvement, Revitalization, and
Excellence, is led by the Department of PlanfiD@P) The plan includeBort Worthington Elementary/Midle
Schooknd focuse on the quartemile area around each school.

Community Benefits Plans Healthcare Facilities

Nonprofit hospitals are required to complete Community Health Needs Assessments and make Community
Benefits investments in order to keep their tax exempt statfhese needs assessments and targeted
investments often contain data that can be useful to understanding community needs and priorities for
outreach, and supporting the ability to recognize health related opportunities arzboefits. There are several
hospitals located in the Baltimore Harbor watershed, including Medstar Harbor Hospital (see below), the Johns
Hopkins Medical System, and Mercy Hospital
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Medstar Harbor Hospitat Community Health Needs Assessment 2018

The service area and the more foedscommunity benefits area for Medstar Harbor Hospital overlaps with the
Baltimore Harborwatershed. Key focus areas identified that align with green infrastructudgeoefits include
chronic disease preventions (diabetes and physical activity), accessrital health supporting resources, and

the social determinants of health (employment). Additionally, smoking cessation is identified as a priority.
Cigarette butts contribute to water quality issues, so there is a potential for messaging to be devaoped
spread awareness of the environmental impact of smoking alongside the health risks.

2.11 City-wide Initiatives

Bmore Beautiful

BMORE Beautiful is a Clgd peer to peer beautification program that launched April 2017. The goal of the
program is to changedhaviors and attitudes towards the beautification of the City as well as encourage
residents, businesses and organizations to become directly involved in activities and projects that will keep their
neighborhoods clean. Bmore Beautiful works closely watttyfseven (47) neighborhoods across Baltimore on
beatification projects and cleanliness challenges, as well as providing educational and outreach materials.
Twentyfive (25) Bmore Beautiful neighborhoods are located in the Baltimore Harbor Watershed.

TreeBaltimore

TreeBaltimore is a mayoral initiative led by the Baltimore City of Recreation and Parks in partnership with non

profits like Blue Water Baltimore, the Parks & People Foundation, and Baltimore Tree Trust, as well as with
community groups, sclals, businesses, and City agencies. TreeBaltimore strives to increase the urban tree

canopy through the establishment, management and preservation of trees to reach the goal of 40% tree canopy
cover by 2037Information can be found atww.treebaltimore.og.

Workforce Development

SeveralnOAL NP FAG A 2FFSNJ a2YS GeL)S 2F 62N] F2NOS RS@St 2 LY
stormwater installation and maintenance program that connects applicants to private sector jobs. Others, like
Blue Water Bltimore and the Parks & People Foundation, hire and train people as part of construction crews
and youth programs. While none of these initiatives are located within the LNBP watershed, they all draw
participants from underserved neighborhoods like thdseind in the area. Additionally, DPW has a YH20
program, which trains young adults for water related jobs. Given current plans for installing green stormwater
infrastructure within the watershed (Section 5.1.3) as well as those identified in this assassheza is an
opportunity to incorporate workforce development and local hiring into projects.

Green Schools Initiative

The Baltimore Green Schools Program is an initiative of the Office of Sustairafmdityycludes the Green,
Healthy, Smart Challenggrant program, the Baltimore Energy Challenge grant program, promoting youth
environmental leadership through paid internships and engagement in green teams and in school initiatives, and
supporting professional development for teachers. As part of theeSEmvironmental Literacy Standards and

the Chesapeake Bay Agreement, all schools must include a Meaningful Watershed Educational Experience
(MWEE) in elementary, middle, and high schools for students. Green schools present an opportunity to prioritize
green infrastructure, since installation of these facilities can support environmental education within schools,
especially those schools with active environmental leadership initiatives.

Social and Emotional Learning Intensive Learning Sitéshools

In 2017, Baltimore City Schoolsartnered with the Collaborative for Academic, Social, and Emotional Learning
(CASEL), and identified 20 pilot schools to receive intensive instruction in social and emotional learning. The
focus areas established include Restwe Practices, Literacy, and Social Emotional Learniihg. initiative will
continue into the 20189 school year and, if deemed valuable, may continue in subsequent years.
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3 WATER QUALITY ASSESSMENT

Water is an integral part of the habitatsof all species; human, animal, and plant8ecausehabitat conditions
affect the ability of natural communitiesto find food and shelter and carry on natural processesit is
necessanto evaluatethe state of existingland, water, and biologicalelementsthat provide for their needs.

3.1 Total Daily Maximum Loads (TMDLS)

The Clean Water Act (CWA)requires states, territories and authorized tribes to: develop water quality
standardsfor all jurisdictional surface waters; monitor these surfacewaters; and identify and list impaired
waters. More specifically, Section 305(b) of the CWA requires annual water quality assessmentgo
determine the status of jurisdictional waters. Section 303(d) requires states to identify and periodically
update a list of Water Quality Limited Segments (WQLS), or impaired wateas fail to meet applicablestate
water quality standards established for designated uses and biological integiity. State of Maryland most
recently compiled the results of these water quality assessta within the2016 Integrated Report of
Surface Water Quality in Marylar@tates which was approved by USEPA in November of 2017.

Based on these water quality assessments (WQA), statest also establishpriority rankingsand develop
Total Maximum Daily Loads (TMDLs) for waters on the 303(d) list, which generally target pollutants
including sediment, metals, bacteria, nutrients, and pesticides for USEPA approvarhe USEPAdefines a
TMDLas the maximumamount of a pollutant that a water body canreceiveand still safelymeet statewater
guality standards.

3.1.1 Local TMDLs

The waters of the MD -8igit Baltimore Harbowatershed are designated as UseWater Contact Recreation,
and Protection of Nontidal Warmwater Aquatic Life. Teblelists the tiree (3) pollutants with TMDLSs currently
approved by the EPAdditionally,the Baltimore Harbor has eight additional impairment listi{igable 32).

Table3-1 Local TMDLs for the Baltimore Harbor

Impairment Issue MS4 Baseline WLA Units Description % Reduction
Date Load
Total Nitrogen 2007 260,323.0 221,274.0 LBS/year| Annual Avg. 15%
Total Phosphorus| 2007 28,177.0 23,951.0 LBS/year| Annual Avg. 15%
Trash 2015 217,495.7 228,370.6 LBS/year| Annual Avg. NA

http://www.mde.state.md.us/programs/Water/TMDL/CurrentStatus/Pages/Programs/WaterPrograms/TMDL/Submittals/Index.aspx

Table3-2 Baltimore Harbor Water Quality Impairment Listings

Impairment ApplicableSegment Status ApprovalDate
PesticidegChlordane) MD-PATMH02130903 TMDLComplete| March2001
Tidalsubsegmenbf MD-PATMH 02130903

PCBs TMDLComplete| October2012

Tidalsubsegmenbf MD-PATMH:Middle

Bacterial(Enterococcus) Branch/NorthwesHarbor Impaired 1998
BiologicalFishand Benthic ChesapeakBaysegmentof MD- PATMH Imoaired
Community) 02130903 P
. Tidalsubsegmenbf MD-PATMH:Middle .
Zinc Impaired
Harbor
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. Tidalsubsegment®f MD-PATMH:Inner
Zinc Harbor/NorthwestBranch WQA Januan2005
TidalsubsegmenMD-PATMH:Inner
Lead Harbor/NorthwestBranch WQA Januany2005
. Tidalsubsegment®f MD-PATMH:Inner
Chromium Harbor/NorthwestBranch WQA Januan2005

http://www.mde.state.md.us/programs/Water/TMDL/CurrentStatus/Pages/Programs/WaterPrograms/TMDL/Submittals/Index.aspx

Nutrients (Nitrogenand Phosphorus)

Total nitrogen and total phosphorusTMDLswere assignedio contributing nonpoint and point sourcesin the
Baltimore Harborwatershed. Table 3-1 summarizesthe average annual allocations of total nitrogen and
phosphorusdevelopedbasedon existingrelative contributionsand reductionsnecessarngo meet TMDLs for the
MD-PATMHidal segment.

This assessmeimntendsto addresssomeof the actionsneededto achievereductionin nitrogenand phosphorus
from urban stormwater systems municipal wastewater treatment plants (WWTPs)dischargingto the MD-

PATMHtidal segmentincludethe PatapscoNWTP(locatedwithin the watershed, and ndustrial point sources
that dischargedirectly into Baltimore Harbor. TMDLsset for industrial point sourcesvary from plant to plant

and are basedon implementationof availabletechnologiedo achievewater quality criteria.

Sediment
Although there is no local TMDL for sedimegityen the emphasis of the Chesapeake Bay TMDL (see Section
3.1.2 on nutrient and sediment reduction,istreportwill also address these pollutants.

Bacteria(Enterococcus)

Bacteriawere first addedto the impairedlist for the Baltimore Harborin 1998 Bacteria from human sources

results from unpermitted discharges from the wastewater collection system. Much of this is not contributed by
aU2NXgl GSNE +ta (GKS /AleQa hRhumishohs eledatet FattaliSlevad diriSghie Y 2 y
dry weather periods due to failing sanitary sewer infrastructure, undocumented / unpermitted sanitary
connections, consumer behavior and poor pet waste management. The City is addressing these challenges
separately, under a Modified Consent Decree. Additionally, a schedule for Bacteria TMDL compliance can be found
in the Baltimore City MS4 Restoration and TMDL.WIP

Trashand Debris

On January 5, 2015, tHé® t ! | LILIN2 @SR (G KS NI LR NIy L&gsiTvViDE) SfRrash érgl G I

Debris for the Middle Branch and Northwest Branch Portions of the Patapsco River Mesohaline Tidal Chesapeake
Fe {S3aYSyidz .IFftGdAY2NB /AGe& yR [ 2dzyi @OPW prépidditiey Ré @

dmplementationPlan for the Middle Branch/Northwest Branch Trash TMDL in Baltimoré City y WI y dzI NE
GKAOK Ay Of dzRSR (KS / %k ilicaiMaxinuin RailyiLSag ATRIAL) Fastdda dlideatidng. 3 (1 K
In order to meet the goal of 100% reduction of the Witle Cityidentified a diverse approach:

9 Installing debris collection projects-iime and at the end of pipe to capture trash;

1 Employing a variety of operational programs, such as mechanical street sweeping, preventive inlet
cleaning, and routine waterwagleaning; and

9 Fostering partnerships to encourage litter reduction and increased recycling, coupled with an increase in
environmental stewardship within the communities.

Specifically, theCity will employ a twepart, threephase strategy to meet the WLA. The first part will employ
projects and programs to capture trash as a stop gap measure. Project installation and program expansion will
occur over a ten year period, with another 10 ygarf operations and data collection to validate trash loading
rates. By FY 2035, the City expects to phase out some of the collection devices and decrease the level of program
service. The second part of the plan will be concurrent with the first, enmggyartnerships as a sustainable
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method for compliance with the trash TMDL. The initiglear phase will be to initiate education and outreach
pilots, while creating and testing adiiter campaigns. The pilot programs would be expanded over the next 5
years. After 10 years, the education and outreach programs would be modified based on data collected from
surveys andaollection data.

PCBs (Polychlorinated biphenyls) and Pesticideddf@iane)

PCBsare a classof manmade chemicalsused extensivelybetween the 1940sand 1970s. Theirdielectric and

flame resistant properties made them ideal as heat transfer fluids, flame retardants, hydraulic fluids, and

dielectric fluids. They are bioaccumulativeorganic compounds,resistive to environmental degradation,and
carcinogenic,causingboth acute and chronic toxic effects. The Baltimore Harborwatershed was listed as
impairedin 1998for PCBs5 A a L2 al tf 2F t/ . nO2y 4l YAYlIGSR aSRAYSy(d A
The City proposes ttomplete source targeting and decision of monitoring locations by 2020. Monitoring and load
reduction is proposed to occur by 2040

Chlordaneis a pesticideintroduced in the 1940sthat was usedto control insectsfor agricultural,home, and
commercial purposes.lt is a bioaccumulativechemicalthat is carcinogenicand can cause both acute and
chronictoxic effects, similar to the biologicaleffects of PCBsChlordanewas listed as an impairment ithe
Baltimore Harborwatershedin 1996. Becausethe majority of chlordaneuse has ceasedsince 1988, the only
significant source of chlordane in the watershed is from in-situ Baltimore Harborsediments that were
exposedto chlordanein the past. Chlordaneconcentrationsin the watershed are expectedto decline over
time through biodegradationand dispersalduring the natural recoveryprocessof the estuary.

Metals (Lead,Zinc,and Chromium)

WQAs have been approved for lead, zinc, and chromium in the Inner Harbor and Northwest Branch
subsegment®f the PatapscoRiverMesohaline;however,no WQAhas been developedfor zincin the Middle
Harborsubsegmentand a TMDLwill needto be developedfor this listing.

3.1.2 Chesapeake Bay Total Maximum Daily Load (TMDL)

The Chesapeake Bay TMDL, established by thEnviBonmental Protection Agency (EPA), set pollution limits

for nitrogen, phosphorus, and sediment in the Chesapeake Bay Watershed. Pollutant load reduction goals are:
25 percent reduction in nitrogen, 24 percent reduction in phosphorus, and 20 percamttied in sediment.

The City only has two primary source sectors: wastewater treatment plants and stormwater. The City owns and
operates the two largest wastewater treatment plants in the State; both are in the process of implementing
Enhanced Nutrient RRdzOG A2y 69bw0 GSOKy2f 238 dzZLJANI RSao® ¢tKS 9
significantly reduce the nitrogen waste loads, and thus are partially funded by revenues from thenstzaged
Chesapeake Bay Restoration fund.

A % 4 A x

Pollutant loadings from& G 2 NY g G SNJ I NB SELISOGSR (2 68 | RRNBaasSR
current 20% impervious area restoration goal of the MS4 permit and future Permit goals. Estimated reductions
for nutrients and sediments associated with the 20% reductionsti@vn in Appendix E of the Baltimore City

MS4 and TMDL WIP.

Table 33 lists the various water quality impairments and factors that contribute to the impairments. The water
guality improvement opportunities for addressing these impairments can be foungkcims 5.4.

Table3-3 Water Quality Impairments and Contributing Factors

Impairment Contributing Factors
Untreated impervious surfaces
Nutrients Land Use (residential / large propedwners: oveffertilization, improper disposal of grasg
Phosphorus | clipping, leaf litter)
Nitrogen Sanitary Sewer overflows (age / condition of pipes, clogged pipes (FOG / debris)

Behavior (pet waste not disposed of properly / rats)
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Impairment Contributing Factors

Untreated impervious surfaces

Degraded streams and culverts

Sediments Steep slopes

Bare soil (no vegetative cover)

Development practices (Improperly maintained ESC practices)

Untreated Impervious surfaces

Bacteria Sanitary Sewer Overflows (age of pipes/impropepasal of fats/oil/grease (FOG))
Behavior (Pet wastrot disposed of properly/Rats)
PCBs Land Use (Legacy PCBs due to past industrial uses)
Untreated Impervious surfacésunoff)
Trash Behavior (Trash not disposed of properly)

Land Use (Corner storegaist food establishments)

Untreated Impervious surfaces
Metals Land Use (industrial)
Often bound to sediment (see contributing factors for sediment)

3.2 Steam Impact Sampling

As described in Sectidnh2.4 DPW provides monthly stream impact samplingse@ten (7) locations within the
Baltimore Harbor watershed. Monitoring is done for nutrients (nitrogen and phosphorus) and bacteria
(Enterococci). The FY18 MS4 Annual Report includes data for FY18 as well as historic trends from April 2009
through June 2018This data can be used to identify contributing drainage areas to target water quality
improvement efforts.

For nutrients, three monitoring stations showed an increase in FY18 in sampling results above the threshold for
one or both of the nutrients. Thesare Linwood and Elliot, Lakewood & Hudson (Also known as Harris Creek), and
Waterview Avenue. The contributing drainage areas to these monitoring locations provide opportunities for water
guality improvement projects.

Light Street and Janey Run monitorilegations tested over 50% in the percentage of counts at or below the
infrequent full body contact rule (65% and 60%, respectiviely)Enterococci While the historic data shows a
smaller percentage of counts at or below the infrequent full body comalet the contributing drainage areas for
these monitoring locations should be targeted.

3.2.1 Baltimore Harbor Storm Drain Ammonia Survey

During Fiscal years 2016 and 2017, DPW conducted the Baltimore Harbor Storm Drain Survey. A totahef fifty
(51) stormwater assets were visited, mostly storm drain manholes. The purpose of the survey was to conduct
water quality sampling on smaller sto drain systems that were not part of the routine field screening
programs.Sampling was performed during low tide and dry weather (no rain event within 48 hours). Only three
(3) samples were determined to be related to sewage based on enterococcus ignayd, therefore,
warranted the initiation of a pollution source tracking (PST) Investigation. Additional information can be found in
IDDE section of the FY16 and FY17 MS4 Annual Reports.
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4 SUITABILITY ANALYAND PRIORITIZATION

4.1 Introduction

The egulatory purpose of th&altimore HarbolWatershed Assessmenttis identify and prioritize strategies and
locations for projects, programs and partnerships to improve water quality, as required by the MS4 permit.
Achieving the primary, regulatory goal of water quality improvement in a densely populated urban environment
requires a full consideratioaf the not just the physical conditions of the watershed, but also factors related to
human behavior and the interfachetween human populations and the environment is required.

This watershed assessment includes the additionalnegulatory, goal of leveraging this watershed assessment

to identify strategies and prioritize locations to better serve communities inrBate. Baltimore is a city with
geographic disparities in environmental quality, seea@mnomic stability, and health outcomes; all which can be
affectedby projects (which change the physical environment) and programs and partnerships (which interact with
social and economic systems affecting communities). Through considering a broad range of factors not typically
included in watershed assessments, this analysis ainteawimizethe cobenefits of projects, programs, and
partnerships implemented as parf 1S4 permit compliance to reduce inequities fmmmunity memberavho

live, work, and play within the watershed.

The following primary (regulatory) and secondary (megulatory) goals were established to guide the

suitability analysis.

1. Primary Goals (Bven by regulatory requirements)
a. Reduce pollutant loads for Nitrogen, Phosphorus, and Sedimeantteria, trash, and metals

Identify areas wherénstalledrestorationprojectswill be feasible and effective

Identify areasvhere opportunities exist to egageprivateland owners and businesses
in restoration efforts

Identify tailored strategies and partnerships to ensure that public education and
outreach efforts reach diverse community membarcsoss all neighborhoods

2. SecondanyGoals (Norregulatory best practices identified locally)
a. Maximize the cebenefits associated with implementation of restoration effqtits particular for
vulnerable communities, including:

i.
ii.
iii.
iv.
V.
Vi.
Vii.
viii.
iX.
X.
Xi.
Xii.

Heat Island Mitigation

Provision of Accessible Green Spaces

Air Quality Enhancements

Pedestrian safety & comfort

Support Educational and Workforce Development initiatives
Foster community acceptance and stewardship

Align with Existing Community Needs/Goals

Maximize the primary benefits associated with implementatiomestoration efforts:
Decrease flooding

Protect and restore shorelines, buffers, and natural areas
Improve existing green spaces

Increase tree canopy

b. Prioritize geographic locations where-benefits can address the greatest need
c. Maximize efficiencies withiimplementation
d. Support aligned initiatives.

4.2 Methodology for Prioritization
The suitability analysis, as first described in Sectionwla8, performed to identify areas where various projects
and programs were most appropriater achievinghe primary and secondary goalsased on arassessment of
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physical watershed conditions, so@geonomic related conditions, and health supportive neighborhood
conditions. The suitability analysis s included the following steps:

1. Prioritization by Commurity Statistical Areas@SA and by SubVatershed
a. Prioritization by CSMA scoring process was developed to assess and priofitizel wihan each
subwatershedbased on

i. the feasibility for implementation oESDprojectslike bioretention,basedon the
physical conditiongvithin the area of each CSA within the watershed

ii. an assessment of soeexonomicconditionsg A (1 KA yand { ! Q&

iii. an assessment ahe health supportive conditions and health risks related to the built
environment (inclusive of thphysical environment and systems potentially impacted by
the planning, design, and development of the physical environme®)i KAy / { ! Q&

b. Prioritization by SuBVatershedh y OS / { | Q avatérshed&wiesé pribritized, sub
g1 G SNB KSR O fedsibildy $oRim@eyhahtation oESDprojects based w:
i. the physical conditions within each swatershed; and
i. Odzydzt F A @S &a02NBa F2NI/ {! Qa gdcdnémicy SI OK a
conditions; and
ii. Odzydzf F GA PGS a02NBa T2 Nledbadedah hedlth Suipbriive S| OK &
conditions and health risks related to the built environment

2. ldentification of watershed resources and areas of opportunity
a. Watershed Resources and Opportunitiéocations were identified/here opportunities may
existto inform the development oprograms and partnerships within the watershed

3. ldentification of suitable Projects, Programs, and Partnerships by Priority a(Béscussed in Ch. 5)
a. ldentification of Suitable locations for Projects and Prograhisst was corpiled of the ideal
conditions for various types of projects and progradentified bysubwatershedOnce this list
was compiledareas wherddeal conditions exist based on tkaitability analysisvere
identified.

b. Identification of potential partnersAlist of potential partnerghat would be beneficial to
engage based on the projects, programs, and locations identifaexthen generated.

4.2.1 Prioritization by Community Statistical Areagithin SubWatersheds

Geographic areas within the watershed were fikSNA 2 NA GAT SR o6 AaSR 2y [/ 2YYdzy Al @
accomplish this, three main prioritization categorigsre identified agelevant for achieving the goals of this
watershed assessmentMultiple factors were then identified taharacterize andepresent each of these
LINAZ2NRGAT I GA2Yy OF,an8 @at@nidlySvithin @dchi skitatersnedk S/ { ! Qa

The three (3Prioritization Cateqories were defined as:

1 Physical Feasibility
1 Equity; and
1 Health Supportive Community

Each CSA wdBst assigned a scorfor each factod &SR 2y Ad& NIXyl1Ay3a NBt4+ GADS
watershed. The scores for all factors wéhen summed to create a cumulative score within egcioritization
category. The CSA &vithin each subwatershed were then asgned a priority designation within each
prioritization category

A composite score was then created from results of the categorical prioritizatypm@ssigning points to each
priority designation within the prioritization categorieBhese compate scores were summed for each CSA, and
then an overall priority designation was assigned within eachvgatiershed.The points assigned to priority
designations within each prioritization category were summed to create the overall prioritization sc@eitl
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the artificial weighting of importance based on the number of factors identified in the three prioritization
categories, whichvould have resulted from summing the raw scores.

4.2.1.1 Prioritization based on Physical Feasibility

Physical feasibility facts were defined based on the conditions which would be ideal for implementation of
ESOOINRP 2S0G&ad t NA2NAGATAY3 /{1 Qa o6l &SR 2y LK&arOlOlt T8
met in a timely and cost effective way. As a publiditytimplementing projects with public funds, identifying
locations based on physical feasibility provides the additional of providing the greatest benefit while minimizing
the cost burden for the public.

Factors considered for Physical Feasibilifyinstalling ESD practicascluded the following:

1 Percent of Eligible Impervious available in watershed within CSA

1 Percent of 8% slopes available in watershed within CSA

1 Percent of Eligible Impervious within Rights of Way or on Public Land availalaiteished within CSA
1 Percent of Hydrologic Soil Groups A & B available in watershed within CSA

Physical feasibility data was extracted for the area of each CSA within the watershed using Arc GIS mapping
software. Five categories were defined for each fatto 6 F & SRy G1dzN> £ o NBF{1a Ay O
watershed, which were then reviewed to ensure the categories were reasonable with regard to assessing
NEfSOIyd RAFTFSNByOSa o0S0G¢SSy /{! Qao

Each CSA was ranked from lowest to highest priority relatiie ®0S 2 G KSNJ / {! Qa4 A GKAY
factor, and assigned a score fromblbased on its rank. Scores were summed across all physical feasibility
FILOU2NR G2 ONBFGS  O02YLI2aAidsS aNlyl a0O2NBé¢ sA0GKAY i

4.2.1.2 Prioritization basedon Equity & Prioritization based on Health Supportive Community
Factors within the Equity and Health Supportive Community prioritization categories were identified based on
their ability to assess some need that could be addressed ienefits associatd withESOmplementation.

Human health is broadly defined to include see@mnomic factors affected through modification of the built
environment, environmental exposures (heat, air quality), and access to health supportive resources (safe areas
to exacise, access to nature and areas for stress mitigation, employment resources, etc.). This framework is
based on the scope of factors considered to be health relevant within the field of public health, and is supported
by the recently published Green Inftaucture & Health Guide (2018) prepared by the Oregon Health and
Outdoors Initiative in partnership with the Green Infrastructure Leadership Exchange.

For equity, socieconomic factors wereidentified which could identifyvulnerable populationswhere
improvements to environmental qualityould provide the greatest benefiEor health supportive communities,
factors known to be relevant to health for all communities were identified that could be modified through either
installation of ESD projects, or inephentation of restoration related programs, outreach and engagement.

Factors considered for the Equity Prioritization Category were as follows:

o I AIKSNJ LINA2NRGE ¢Fa aaArAaySR G2 /{!Qa 6A0GK f
A Percent White
A Median Income
A Life Expectancy

o | ASKSNJ LINR2NRGE 6F& FaaradySR G2 /{!Qa 6AGK K
A Hardship Index
A Percent No HS Diploma
A Households Poverty
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Factors considered for the Health Supportive CommunitiBsioritization Category were as follows:

0 Percent of CSA covered by Not shadefddmious surfaces

05 @0AYS {dzNFI OS ¢SYLISNI GdzNE A GKAY [/ {
bAIKGAOGAYS {dzZNFI OS ¢SYLISNI G§dzZNBa gAGKAY
SNOSyid GKFG 2FE1SR (2 22N)] 6AGKAY {
SNOSyYyil !'ySYLX28SR gAUKAY [ {! Qa
SNOSyYyil gAlGK2dzi ! O0Saa (2 I +#SKAOES GAGKAY [
+A2fSyld /NAYS whkidS gAGKAY [/ {! Q&

ot SNOSyld /Iy2LR gAGKAY [ {! Q&

o0 Percent of CSA area covered by Parks and Greenspace

O O OO0 O
+!—"!—"I—P

To prioritize each CSA based on Equity and Health Supportive Community related factor, five categories were
defined for each factor based natural breaks in the dataconsiged | £ £ / {! Q& | ONR&a GKS
categories were reviewed to ensure the quints were reasonable with regard to assessing relevant
RAFFSNByOSa o0SisSSy /{! Qao

Each CSA was then assigned a score frétbdsed on its rank relative tootNd / { ! Q& | ONR &aa (KS¢
factor within each prioritization categoryscores were summed across all equity factors and across all health
adzLILR2 NI AGS O2YYdzyAde FrFOG2NR NBALISOG A @8H grioritizaion ONB |
category

4.2.1.3 Scoring and Overall Prioritization

Once rank scores were computed for each CSA within each prioritization category, cut points for prioritization
based on quintiles were established based on the spread of thegemies within each sulvatershed.Priority
designation (and priority rank scoresasassigned based on which percentile included the rank sé&aeh CSA

was then ranked relative to othewsithin each subwatershedd 8 SR 2y (KA a O2YLRaAdsS «a
a priority designation \ithin each prioritization category.

To arrive at an overall prioritization, and avoid inflating the importance of any of the three Prioritization
Categories simply based on the nhumber of factors available for consideratfngrity Score was assigned t

each CSA based on the priority designation within each category. The highest number of points was assigned to
the CSA with the highest priority rank within each category.

The Priority Scores for each of the 3 prioritization categories were then summed to come up with a final,
composite Overall Scor€ut points for prioritization were again established based on quintiles derived from the
spread of the Overall RasSicores vthin each subwatershed./ { ! Qa4 ¢6SNB (GKSYy NIy {SR A
assign each a final priority designation witkisch subwatershed.

4.2.2 Prioritization by SubWatersheds

To prioritize subwatersheds, data was extracted based on each physical fégsfaitor using sulwatersheds

as the geographic units. Swatersheds werehen ranked and assigned a score based on each factor, which
were summed to create a priority designatiafithin the Physical Feasibility prioritization category

For both the Eqity and Health Supportive Community prioritization categortbge, mean of the scores for all
CSAs within each sulwatershed was calculate Subwatershedsthen were ranked relative to other based on
these scorewithin each respective prioritization cajery. Points were assigned to each priority designation
within each of the prioritization categories, which were summed to create an overall prioritization score. Each
subwatershed was assigned an overall priority designation based on these scores.

® Health Equityis addressed bgonsidering locations wheneulnerable populations coccurwith health liabilities and is
captured in the overall prioritizatian
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The South West Harbor sub watershed consisted of a single CSA, Brooklyn/Curtis Bay/Hawki{TsableidB
and Figures 4 through 44). By default, this would always be the first priority CSA within the SW Harbor
watershed, and wouldherefore be assignedhe highest priority rank score. In order to avoid inflatihg SW
Harbor watershedelative to other subwatershedsbased on it having a single (by default top priority) GB&

priority rank score was assignensidering2 4 KSNJ / { ! Q& gsdoieK withinalysubiwhtéishessl v |
(Tabled-1 through4-3 and Figures-& through 48).
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Table4-1 Prioritization of CSA's by SWatershedg Inner Harbor

Baltimore HarboiVatershed AssessmeqfPublic Comment Draft

Inner Harbor

=] - c [0)
e || . c|Sas®lc| =85 |83c<|E|2.05 |s|5 |z
Category Factor mg CI:S% a§§ S 3 3@%"; 5 %% g% Bi‘g § g,ﬁ %% 7 S é%
S B350 8B S5 S8 2|52 EY 58S s | 87| |5 |5t
m| gt o - S| |f3 |0 |5 |[B |4 |6 | T
Equity SES %White(Inv) 1 1 5 4 4 5 1| 5 2 3|11 5 2 2 2 1
Equity SES %NoHSDiploma 1 1 4 2 5 5 3 5 3 3 1|1 3 1 4 5 3
Equity SES Medianincome 1 1 4 3 5 4 3 4 1 3 1|1 4 2 3 3 1
Equity SES HHPoverty 1 1 4 3 5 4 | 2] 4 4 | 4|11 4 2 4 | 2 2
EquityOutcomes LifeExpectancy 2 1 5 3 4 4 2 4 3 3 12| 2 5 5 3 3 3
Equity SES Hardship Index 1 1 4 3 5 5 2 5 3 3 111 5 2 4 3 2
Equity Rank Score (Points Total) 7 6 26 18 28 | 27 | 13| 27 16 | 19 | 7 | 7 | 26 14 20 | 18 12
Equity Prority Rank Score (1=Low Priority) 1 1 4 3 5 5 2 5 3 4 1|1 4 2 4 3 2
Equity Prority Designation (1=High Priority) 5 5 2 3 1 1 4 1 3 2 5|5 2 4 2 3 4
Health ErvEX %ImperviousNotShaded | 4 4 3 2 4 3 4 5 3 4 3| 3 3 4 5 4 4
HeathEnvEx DaytimeSurTemp 3 5 5 3 5 5 5 5 5 5 4 | 5 4 5 4 4 5
HeathEnvEx NightimeSurTemp 4 5 3 2 5 5 5 4 5 5 4 | 4 4 5 4 3 4
HeathEnvEXx %Walked 1 4 2 1 2 3 4 5 2 4 | 1| 4 2 5 1 1 2
HealthResources %dJnemploy 1 1 5 4 3 5 2 5 2 4 1|1 5 1 3 2 2
HealthResources NoVehicle 1 2 4 3 5 5 4 4 2 3 1] 2 5 4 3 3 2
HealthResources ViolentCrime 1 2 3 2 4 3 3 3 3 4 1] 2 3 5 2 3 3
HealthResources PercentCanopy 5 5 5 3 5 5 4 4 5 5 4 | 5 4 5 5 4 5
HealthResources PercentParksGS 5 4 4 2 4 4 4 4 4 53| 5 4 5 5 4 5
Health Supportive Comm. Rank Score 25 32 34 22 37 | 38 | 35| 39 31 39| 22| 31| 34 39 | 32 | 28 | 32
Health Sup. Comm. Priority Rank Score 1 2 3 1 4 5 4 5 2 5 1|2 3 5 2 1 2
Health Sup. Comm. Priority Designation 5 4 3 5 2 1 2 1 4 1 51| 4 3 1 4 5 4
PhysichFeasibility | % Eligible Impervious 1 2 2 1 2 2 2 1 2 2 2 | 2 2 2 1 2 1
% ABS oils 1 1 2 3 1 1 1 1 4 1 4 1 2 1 1 2 1
% <5% Slope 2 2 2 1 1 1 1 1 2 2 2|2 1 2 1 1 1
% E. Imperv. Pub Land/ 1 2 2 1 2 2 1 1 2 2 2|2 2 3 1 1 1
Physical Feasibility Rank Score 5 7 8 6 6 6 5 4 10 7 | 10| 7 7 8 4 6 4
Physical Easibility Priority Rank Score 1 3 4 2 2 2 1 1 5 3 5| 3 3 4 1 1 1
Physical Easibility Priority Designation 5 3 2 4 4 4 5 5 1 3 1] 3 3 2 5 5 5
Overall Sore 3 6 11 6 11 | 12 7| 11 10 | 12| 7 | 6 | 10 11 7 5 5
Overall Priority 5 5 2 5 2 1 4 2 3 1 4 | 5 3 2 4 5 5

a
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Table4-2 Prioritization of CSA's by SWatershed(cont.)¢ Middle Branch, Patapsco, SW Harbor

Subwatersheds Middle Branch Patapsco SWHarbor
c g = c= o S ~| TS eol = dc |2 ~ >
285.5f828 5|2 28 55| 285 | d8 |3 |E<|588e
Category Factor CGCE882TaSR S| h=GS| 5| 558 5 |99 8 |2 |£3|5¢38
GEIYSOL RS 20 d 32| S8 0=>7 2 44 | & o= cE&Q
55~ £T% 84| d=- =596 | do |5 |T |a37
Equity SES % White(Inv) 5 5 3 2 3 2 1 3 5 1 2 2 1 2
Equity SES % NoHSDiploma 5 4 5 1 5 3 1 5 3 1 4 5 3 4
Equity SES Medianincome 4 5 5 2 4 3 1 3 4 1 3 3 1 3
Equity SES HHPoverty 4 5 5 2 5 4 1 3 5 1 4 2 2 4
EquityOutcomes | LifeExpectancy 4 4 4 5 5 4 1 3 4 2 3 3 3 4
Equity SES Hardship Index 5 5 5 2 5 3 1 4 5 1 4 3 2 5
Equity Rank Score (Points Total) 27 28 27 14 | 27 19 6 21 26 7 20 18 12 22
Equity Priority Rank Score (1=Low Priority) 4 5 4 2 4 2 1 2 3 1 5 3 1 4
Equity Priority Designation (1=High Priority] 2 1 2 4 2 4 5 3 3 5 1 2 3 1
Health- EnvEX %ImperviousNotShaded 3 3 3 4 3 3 4 3 2 4 5 4 4 4
HeathEnvEXx DaytimeSurTemp 5 5 5 5 5 4 5 3 3 3 4 4 5 3
HeathEnvEXx NightimeSurTemp 4 4 5 5 4 4 5 3 3 4 4 3 4 4
HeathEnvEXx %Walked 1 2 4 5 2 4 4 1 2 1 1 1 2 1
HealthResources | %Unemploy 4 4 4 1 4 4 1 4 4 1 3 2 2 4
HealthResources | NoVehicle 5 5 5 4 5 3 2 3 5 1 3 3 2 3
HealthResources | ViolentCrime 3 4 4 5 4 4 2 3 3 1 2 3 3 3
HealthResources | PercentCanopy 3 4 4 5 4 4 5 3 3 5 5 4 5 3
HealthResources | PercentParksGS 4 4 4 5 4 3 3 3 3 5 5 4 5 4
Health Supportive Comm. Rank Score 32 35 38 39 35 33 31 26 28 | 25 | 32 28 32 29
Health SuppComm. Priority Rank Score 3 4 5 5 4 4 2 1 2 1 3 1 3 2
Health Supp. Comm. Priority Designation 3 2 1 1 2 2 4 5 4 5 1 2 1 1
Physical % Eligible Impervious 3 2 2 2 3 3 2 2 2 3 5 4 2 1
Feasibility % ABS oils 2 1 4 1 1 3 1 4 4 1 3 5 1 5
% <5% Slope 4 1 2 1 2 4 2 2 2 4 4 1 1 3
% E. Imperv. Pub Land/ 3 2 2 2 3 3 2 1 1 3 5 4 1 3
Physical Feasibility Rank Score 12 6 10 6 9 13 7 9 9 11 | 17 14 5 12
Physical Feasibility Priority Rank Score 5 1 3 1 2 5 1 2 2 4 5 3 1 5
Physical Feasibility Priority Designation 1 5 3 5 4 1 5 4 4 2 1 2 3 1
Overall Score 12 10 12 8 10 11 4 5 7 6 13 7 5 11
Overall Priority 1 3 1 3 3 2 5 5 4 4 1 2 3 1
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Table4-3 Prioritization by Sulatershed

9 Harbor East / Little

Italy
Priority Area2

9 Clifton / Berea

9 Oldtown / MidEast

1 Midway Coldstream

9 Downtown / Seton
Hill

Winchester / Harlem
Park

9 Poppleton / Hollins
Market

Priority Area2
1 WashingtonVillage

Inner Harbor Middle Branch Patapsco SW Harbor
Equity Mean Rank Score 17.1 20.2 16.7 22.0
Prioritization Score 2 3 1 4
Prioritization 3 2 4 1
Designation
(1=HighPriority)
Health Mean Rank Score 32.4 32.2 30.7 29
Supportive | prioritization Score 4 4 3 2
Community
Prioritization 1 1 2 3
Designation
Physical Rank Score 12 11 10 10
Feasibility | prioritization Score 4 3 2 2
Prioritization 1 2 3 3
Designation
Overall Rank Score 10 10 6 8
Overall Priority 1 1 3 2
Priority CSAs Priority Areal Priority Areal Priority Areal Priority Areal
9 Madison EasEnd 9 Sandtown 9 Southeastern 1 Brooklyn / Curtis

Priority Area2
1 Orangeville

Bay Hawkins Point
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Prioritization by Sub-Watershed
Physical Feasibility

Legend NAD 1581 2011 StatePiane Maryiand
FIPS 1900 L US
ori Projecton La=ber Carforal Canc
M Priocy 1 (High) T
Fame 1312303333
- 2 Eamstng - 233
3 Central Merign: -77.0000

Stancars Parale’ 1 383000
Stanaarg Paralel 2 394500
LaStude Of Origin- 37 6667
Water Units: Foot US

|Dwa-maamay

Figure4-1 Priority of Subwatershed BBhysical Feasibility

62




Baltimore HarbolVatershed AssessmeqPublic Comment Draft

Prioritization by Sub-Watershed
Healthy Supportive Communities

L‘EﬂEﬂd NAD 1283 2011 Stateiane Maryiand

FIFS 1300 R US

- ( J D= MAD 1980 2011

- 3 Fate Eastng: 1,312,113 1133
Fate Morthing 0.0000

- 3 Central Mesigan -77.0000
Siandard Parale 1 38.3000

Eandard Parale 20 33 4500

Water LaShude OF Omigher 37 6687
Uit Fook LS

|D Watershed hl'ﬂﬂ? @ 0325 oS 1 15 2 15

Figure4-2 Priority of Subwatersheds iealthy Supportive Communities
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Equity

Cooranate Syserr
Legend MAD 1583 201 StatcPiane Maryiand
FIFS 1500 FtUS
-y Projection: Lambert Confiormal Conic
B Procy 1 (Hoh) R 158 2001 _
- 2 Fase Eastng 1312131 1713
Came Horfhing.
Ceniral Meridmn. -77.0000 .
k! Sanasrs Parsbe: 1 38,3000 W E
Stananm Parales > 18,4500 b
4 Lastuse: OF Origier 376667
Units. Food LS g
Water -
Inmm ? 05 85 L 3 & &3

Figure4-3 Prioritization of Subwatersheds by Equity Factors
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Overall Prioritization by
Sub-Watershed (All Factors)
Legend Conrngie SysEm:
MAD 1983 2011 SatePane Maryand
N Priority 1 (High) mf—%mm
Dature: MAD 1383 2011
2 Faise Emstng: 1,312,333.3333
Faize Morthing: 0.0000
- 3 Ceniral Meridian: -77.0000
‘Standard Paraile 1: 38.3000
Standars Parmle T 35,4500
Water Lahuce OF Ofgiec 375667
Unies: Foot US
nwm

Figure4-4 Overall Prioritization by Subwatershed

65



Baltimore HarbolVatershed AssessmeqPublic Comment Draft

Poppleton/
The Terraces!
Hollins Market

A
Sandtown! 1
Windchester/

Prioritization by CSA -
Physical Feasibili
Legend
B Fricsity 1 (High)
. -
e
4
5
[ watershed Boundary

Coordinate Syster:

ALY 1983 2011 EsatePiame Manyisnd

FIPE 1900 At UB

Projection: Lambert Conforrmal Conic

Dt NAD 1383 2011

False Exsting: 1,312,333.3333

ot

Orangeville/E.
ighlandtown |
—

Southeastern

Figure45t NA2NRAGAT A2y 27F

/{1 Qa

66

0e

t KEAAOL €

CSIraAroAtAlGeR




Baltimore HarbolVatershed AssessmeqPublic Comment Draft

Poppleton/
The Terraces/
Hollins Market

Greenmount
East

Patterson
Pk N&E

B_r_t_:.uklyrn{Curtis
Bay/Hawkins Pt

Prioritization by CSA -
Health Supportive Communities

Coordnate Systest
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Poppleton/
The Terraces/
Hollins Market

Prioritization by CSA -

Equity
Cocrdinate Eyster

Legend MAD 1583 2011 EtatePiane Maryiand
FIPS 1800 FL LIS

Priority 1 {High Frojection: Lambert Conformal Conic

- 1{High) Dt MAD 1383 2081

- a False Ensting: 1,312.333.3333
Faise Northing: 00000
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- 3 Standant Faratel 1: 38.3000
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[ s
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Figure4-7 Prioritization of CSA's by Equity related Factors
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Poppleton/
The Terraces!

Holling Market

I
Sandtown/ .1
Windchester/

Harlem Pri.

B_r_ﬂ.'_lloklynl'_c_lirrtis
Bay/Hawkins Pt

Overall Prioritization by CSA -
(All Factors)

Legend BAD 1983 2011 S=sesPiane Maryiand [ f—/ Brooklyn/Curtis
iori frs monue Bay/Hawkins Pt
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Figure4-8 Overall Prioritization by CSA
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4.2.3 Identification of Watershed Resources and Opportunities

Once the prioritization of Community Statistical Areas wasplete, geographic locations of resources which
represent potential opportunities for projects, programs, and partnerships were identified and mapped. For
development of implementation plans, opportunities will be identified within the highest priofty! @ a T A NE
(Figures4-9 through 412).

This mapping of watershed opportunities and resources serves to identify potential innovative program and
partnership opportunities that can be explored within these larger geographic arebke #4 liststhe typesof
resources that were mapped and the types of opportunities that area associated with the mapped resources.

Table4-4 Baltimore Harbor Watershed Resources / Opportunities

Resource/Opportunity Identified Significance of Data

o] I?e_partmentlcofvTransportation planned pedestrian Areas to plan for outreach to Agencies
a0 ng bai ae @ . Implementing Construction Projects in

o Existing and Planned bicycle lanes L NBP:

0 Land Use& Commercial Locations for Private Space Implementati

0 Land Use Residential by Desity Public Outreach and Programming

o0 Land Useg Institutional

0 Hospital Community Benefits and Service areas Geographic Focus Areas of initiatives

0 Violence Reduction Initiative (VRI Zones) aligned withESDco-benefits including

0 Y Mile Buffers around schools physical activity/access to natugPotential

0 INSPIRE Schools related Programs and Partnerships

0 IntensivelLearning Sites Schools

0 .QY2NB .Sl dziAFdzZ bSAIKO

o Green Network Plan work areas

o Percent who walked to work b@SA

0 Unemployment by CSA Potential Focus Areas for Workforce

0 Percent without a High School (HS) diploma by CS/ Development Programs and Partnerships

o0 Percent with a HS diploma and some college by CS

o0 Percent without Access to a hele by CSA

o Violent Crime Rate by CSA

0 Percent Under 18 by CSA

0 ¥ Mie Buffgr aroun d SCh.? ols A _| Potential Focus Areas for Stewardship,

o . QYZ2Nb . SkdlA¥dt bSAIAKo EngagementPublic Education, and

Partnerships:
0 Percent Under 18 by CSA Potential Consideration to Inform
0 Percent Over 65 by CSA Development of Public Outreach and
Engagement Strategies
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Figure4-9 Stakeholder Coordination Areas and Initiativeeer Harbor Subwatershed
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Figure4-10 Stakeholder Coordination Areas and Initiativ&éddle BranciSubwatershed
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Figure4-11 Stakeholder Coordination Areas and Initiativ@atapsco Subwatershed
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Figure4-14 Unemployment Rate HS and some College
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