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Howard County, Maryland, is required to develop Watershed Assessments to identify specific
restoration opportunities to provide greater treatment of stormwater from urban impervious areas
and to reduce pollutant loads associated with urban runoff. In 2014-2015, Howard County’s
Stormwater Management Division sponsored this assessment of the Little Patuxent Watershed
within Howard County in order to (1) assess current conditions and (2) recommend watershed
restoration opportunities. Employing GIS and field investigations, the project team
recommended a suite of opportunities including upgrades to existing stormwater Best
Management Practices (BMPs), new BMPs, tree plantings, stream restoration, and stabilization
of stormwater outfalls. In all, this assessment yielded 760 potential projects and produced
concept plans for 109 of the top-ranked opportunities identified.

The Little Patuxent Watershed in Howard County encompasses an area of 59 square miles.
Impervious cover represents about 25.6% of the watershed, a level at which stream degradation
is often observed. Residential land use makes up the largest proportion of the watershed area
(41.0%), followed by commercial/industrial/institutional use (18.6%) and forest cover (21.1%).
Only 4% of sites assessed historically were in Good biological condition and 11% were rated as
Fair, with the remainder Poor to Very Poor.

GIS data, including data compiled from studies previously conducted within the Little Patuxent
watershed, were used as the first step to identify candidate retrofit and restoration sites for further
investigation in the field. Candidates initially selected were reviewed by Howard County staff to
finalize the suite of field sites to be visited. In all, 530 sites and 50 stream miles were selected for
field investigation, and another 72 sites previously assessed in other studies were slated for
desktop assessments.

Field data collection was customized for each of the five site types and focused on assessing
current conditions and identifying and describing restoration opportunities. Field data were
collected with mobile tablet devices via an ESRI ArcCollector application. Some previously
visited sites were evaluated via desktop assessment only, making use of prior data collected. In
total, 600 sites and 50.2 stream miles were assessed. More than 800 initial watershed restoration
recommendations were proposed based on field and desktop observations.

A standardized method was developed for comparing, ranking, and prioritizing the proposed
project opportunities identified. Projects were ranked in two ways. First, each project was ranked
against all other projects of the same type. Second, all projects were pooled together and ranked
against one another, to enable ranking across project type, and to determine those projects that
should be taken to the next design stage.

Ranking criteria were developed within the following categories of factors:
e Permit contribution — how a project will help towards the County meeting the impervious
surface treatment requirements and pollutant reduction goals;

e Biological uplift — if a project will provide additional benefits, such as building onto existing
green infrastructure or protecting wetlands;



e Programmatic benefit — how project has added value such as visible demonstration projects
or public education; and

e Feasibility — estimation of the ease or difficulty of project implementation, including public
versus private ownership, site accessibility, or whether a repair is already required at a site.

For the pooled project type ranking, scores were based on permit contribution criteria—
specifically, acres of impervious treatment, pollutant load reduction, and cost per acre of
impervious treatment—along with a combined score for the remaining three factor categories.

Ranking scores were used to select the 109 highest-ranked projects for concept plan development
at this time, out of 760 potential projects. A four-page concept plan was developed for each of
the projects, providing location information, description of existing condition (including photos),
details of the proposed project (including a design drawing), implementation information (such
as utility constraints and other nearby projects), potential impervious treatment credits, and cost
estimate. The following numbers of project concepts were developed: 15 BMP Conversions,

10 New BMPs, 19 Tree Plantings, 20 Outfall Stabilizations, and 45 Stream Restorations.

A pollutant load model was created first to quantify nitrogen, phosphorus, and sediment loadings
and loading rates to the Little Patuxent River with the watershed’s existing and planned BMPs,
based on the County’s BMP inventory geodatabase as of November 12, 2015. Further, this
model was used to calculate the expected nutrient and sediment loading reductions that would
occur based on implementation of restoration opportunities identified as part of the watershed
assessment. Pollutant load calculations and removals by BMPs were completed for (1) the local
TMDL for sediment, and (2) the Chesapeake Bay TMDL for nitrogen, phosphorus, and
sediment.

Results included a summary of estimated pollutant load reductions for the implementation of
recommended projects, including how reductions were credited, pollutant removal efficiencies,
potential load reductions, and units available for restoration. Results for the Bay TMDL indicate
that the target load reduction for total phosphorus of 17.2% is easily met with a 54% load
reduction; the sediment load reduction target is also met since the phosphorus target is met.
These goals are met primarily due to stream restoration and its associated reductions using the
interim reduction rates. Actual phosphorus and sediment reduction could be different, depending
on the actual design implemented for these projects. The total nitrogen target of 9.4% is not met
by the full suite of recommended projects, since there is only a 7.1% reduction achieved if all
BMPs are implemented. For the local sediment TMDL, the target goal of 48.1% is achieved with
a total reduction achieved of 62% if all BMPs were to be implemented.

The assumed implementation of potential restoration BMPs show how they would approach or
exceed the required percent reduction for nitrogen, phosphorus, and sediment loads needed to
meet water quality standards for this watershed as specified by the local and Chesapeake Bay
TMDLs. Additional reductions may also be achieved through restoration actions not included in
this analysis such as street sweeping, erosion and sediment control, and public education and
outreach efforts (e.g., watershed trash and recycling campaign, conservation landscaping, pet
waste education). These may be added as progress toward TMDL goals is tracked over the next
several years.
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1.1 Overview

Howard County, Maryland, is required to develop Watershed Assessments to identify specific
restoration opportunities to provide greater treatment of stormwater from urban impervious areas
and to reduce pollutant loads associated with urban runoff. In 2014-2015, Howard County’s
Storm Water Management Division sponsored this assessment of the Little Patuxent River
Watershed within Howard County in order to (1) assess current conditions and (2) recommend
watershed restoration opportunities. This report documents the Watershed Assessment for Little
Patuxent River Watershed, which yielded 760 potential projects and produced concept plans for
102 of the top-ranked opportunities identified. The suite of recommended opportunities includes
upgrades to existing Best Management Practices, BMPs, new BMPs, tree plantings, stream
restoration opportunities, and stabilization of stormwater outfalls.

1.2 Background

Howard County continues to implement significant controls
on stormwater discharges under its National Pollutant
Discharge Elimination System (NPDES) Municipal Separate
Storm Sewer System (MS4) Permit (MDE 2014a) and other
Clean Water Act requirements. In addition, the County
conducts programs supporting watershed restoration and
environmental sustainability that include (1) protection of
water resources, (2) public outreach, (3) new investment in
stormwater management, (4) development of a Watershed
Protection and Remediation Fee, (5) development of a
Countywide Implementation Strategy for addressing
pollutant reductions and (6) preparation of assessments for
individual watersheds.

Howard County programs
e Protect water resources

e Welcome public input
and feedback

e |nvest in stormwater
management

e Remediate stormwater

e Assess, prioritize, and
fund restoration
opportunities

As Howard County continues to increase its watershed
planning efforts to comply with its MS4 permit and meet
other water resource goals, detailed watershed plans will be
developed for the entire county. While previous watershed
assessments have been completed for many areas of the
county, the current round of assessments and plans
incorporate a focus on addressing MS4 permit requirements. Plans include development of a
detailed inventory of projects that can be undertaken to restore impervious surface area that has
not already been restored to the maximum extent practicable (MEP) and to reduce nutrients and
sediment in stormwater runoff. In addition, the expected pollutant load reductions of proposed
projects are modeled, and the amounts of impervious surface area equivalent acres restored are
calculated.
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The Little Patuxent Watershed is located in the center of Howard County (Figure 1-1). The MS4
area under the jurisdiction of Howard County includes the majority of the County, with the
exception of state and federal lands, as shown, and other properties which have industrial
stormwater discharge NPDES permits, not visible at this map scale.

Patapsco: South Branch

FTRR, \-:.J‘-/__'/::: & o =Y
S0y Y . Patapsco: Lower North Branch
}L\l \—“__:/(/ML\\\JV_\J “-'\‘5 LA 24
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\\\
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) b ; !\ '1\,“{ oA
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. ’ =,

.= >
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Figure 1-1. Major watersheds of Howard County, Maryland, with Little Patuxent Watershed
highlighted. The MS4 permit for Howard County includes the entire county with the exception of
areas under other jurisdictions. On this map, federal lands, state highway lands, and other state
lands are shown in gray; other properties which have industrial stormwater discharge NPDES
permits are also not within the County MS4 but are not visible at this map scale.

Previously, Howard County prepared the following assessments and plans within the Little
Patuxent Watershed. Results and recommendations from these projects were incorporated into
the present study.

e General Watershed Restoration Assessments and Strategy (WRAS) and Stream Corridor
Assessments (SCAs) for

- Little Patuxent (Howard County 2002; Maryland Department of Natural Resources 2001)
— Dorsey Run and Hammond Branch 2003 SCAs
- Upper Little Patuxent SCA (USACE 2008)
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e Specific watershed plans with restoration projects
- Centennial Lake and Wilde Lake (Center for Watershed Protection and Tetra Tech 2005)

- Downtown Columbia (Howard County 2010)

- Columbia Watershed Management Plan / Lake Elkhorn (Versar 2009)

- Upper Little Patuxent (KCI Technologies, Inc. 2009)

- Countywide Dry Pond and Extended Detention Pond Retrofit study (Versar 2013a)

- Countywide identification of Low Impact Development (LID) Retrofit and Tree Planting
opportunities on County properties (Versar 2013b)

Citizen complaints also provided a source of potential restoration projects and were included in
the current study.

1.3 Regulatory Context

Howard County has several watersheds where pollutant loading limits have been established by
the State of Maryland and approved by the U.S. Environmental Protection Agency (EPA),
through quantitative assessment studies under the Clean Water Act.

1.3.1 Water Quality Impairments

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

Several watersheds in Howard County are listed as impaired for various pollutants in the
Maryland 2014 Integrated Report (formerly known as the 303(d) list of impaired waters)
prepared by the Maryland Department of the Environment (MDE 2014b, http://www.mde
.maryland.gov/programs/Water/TMDL/Integrated303dReports/Pages/20141R.aspx). Impairment
listings reflect the inability to meet water quality standards for the designated uses for a water
body. Impairment in tidal receiving waters is related to pollutants coming from entire
watersheds; therefore, TMDLs developed for these segments will require watershed pollutant
load reductions. Water Quality Assessments (WQAS) are performed to determine if the pollutant
of concern is actually impairing the waters. If it is determined that the pollutant of concern is not
contributing to water impairment, a report documenting the findings is submitted to EPA for
concurrence.

Based on these listings, there are a number of water body segments in the Little Patuxent
Watershed that MDE has identified as potentially impaired (Table 1-1). Of these, two have had
water quality assessments performed, showing that they are not impaired; one is impaired and
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will need a TMDL in the future; and three have completed TMDLs, all for phosphorus or

sediment.

Table 1-1. MDE Water Quality Impairment Listings and Status of Local Impairments and TMDLs in
the Little Patuxent Watershed in Howard County, not including the overall Chesapeake Bay TMDL

Impairment Applicable Segment Status Approval Date
Chlorides Little Patuxent WQA - Impaired
Eutrophication | Little Patuxent WQA — Not Impaired | March 2010
Cadmium Little Patuxent WQA — Not Impaired | July 2009
Sediment Little Patuxent TMDL completed September 2011
Sediment Little Patuxent-Centennial | TMDL completed April 2002
Phosphorus Little Patuxent-Centennial | TMDL completed April 2002

1.3.2 Local Total Maximum Daily Loads (TMDLSs)

Nitrogen, phosphorus and sediment reductions are driven by federal and state regulations under
the Clean Water Act. Overall, Howard County must address seven approved local TMDLS in six
of its watersheds, as well as the Chesapeake Bay Watershed TMDL (Table 1-2). The present
watershed study addresses both local and Chesapeake Bay TMDL targets for the Little Patuxent
Watershed. The watershed of Centennial Lake is within Little Patuxent; however, MDE’s
Stormwater WLA list for Howard County does not include a separate WLA for Centennial Lake,
so it is not modeled separately here (see wlat.mde.state.md.us/ByMS4.aspx). The present project
addressed the local sediment TMDL for Little Patuxent and the nitrogen, phosphorus, and
sediment Chesapeake Bay TMDLs in the Howard County portion of the Little Patuxent River
Watershed.

Table 1-2. Approved TMDLs in Howard County (as of September 8, 2015). Those affecting the Little
Patuxent Watershed are shown in bold text.

TMDL Constituent
Fecal coliform (Dec. 2009)
Sediment (Sept. 2011)

Watershed
Patapsco Lower North Branch

Baltimore Harbor* (assumed superseded by Bay TMDL) Nitrogen/Phosphorus (Dec. 2007)

Little Patuxent Sediment (Sept. 2011)

Little Patuxent — Centennial Lake Sediment (Apr. 2002)

Phosphorus (Apr. 2002)

Patuxent River Upper Sediment (Sept. 2011)

Patuxent River Upper — Brighton Phosphorus (Nov. 2008)

Sediment (Nov. 2008)

Patuxent River Upper — Rocky Gorge Phosphorus (Nov. 2008)

Sediment (Nov. 2008)

Chesapeake Bay Nitrogen (Dec. 2010)
Phosphorus (Dec. 2010)

Sediment (Dec. 2010)
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1.3.3 Chesapeake Bay Total Maximum Daily Load (TMDL)

The Chesapeake Bay TMDL, established by the EPA in 2010, sets pollution limits for nitrogen,
phosphorus, and sediment in the Chesapeake Bay Watershed. These bay-wide pollution limits
are a response to the slow progress by states within the watershed to limit their pollutants to
levels which meet water quality standards in the Bay and its tidal tributaries. Total limits set in
the Bay TMDL for the states of Delaware, Maryland, New York, Pennsylvania, Virginia, West
Virginia, and the District of Columbia are “185.9 million pounds of nitrogen, 12.5 million
pounds of phosphorus and 6.45 billion pounds of sediment per year—a 25% reduction in
nitrogen, 24% reduction in phosphorus and 20% reduction in sediment” (EPA 2010). The TMDL
also sets “rigorous accountability measures” for state compliance.

When EPA established the Chesapeake Bay TMDL, a historic and comprehensive “pollution
diet” for nutrients and sediment, it set forth rigorous accountability measures to initiate sweeping
actions to restore clean water in the Chesapeake Bay and the region’s streams, creeks, and rivers
(EPA 2010). Concurrent with the development of the Bay TMDL, EPA charged the Bay
watershed states and the District of Columbia with developing watershed implementation plans
(WIPs) to provide adequate “reasonable assurance” that the jurisdictions can and will achieve the
nutrient and sediment reductions necessary to implement the TMDL within their respective
boundaries. Maryland’s Phase 2-WIP provided a series of proposed strategies that will
collectively meet the 2017 target (60% of the total nutrient and sediment reductions needed to
meet final 2025 goals).

Stormwater runoff is a primary contributor of nutrients and sediment from watersheds in Howard
County. Substantial nitrogen, phosphorus, and sediment reductions from stormwater runoff will
be required to meet local and Chesapeake Bay TMDLs for these watersheds. (TMDLs for other
pollutants will be addressed later.) The Chesapeake Bay TMDL analysis determined that a
roughly 15% reduction in nitrogen and phosphorus loads from urban stormwater discharges in
Howard County is necessary to meet Bay water quality standards. A roughly 20% reduction in
sediment is needed from the urban portions of the watersheds to meet water quality standards in
the local streams and rivers.

1.3.4 Pollutant Load Reduction Targets

Within Little Patuxent Watershed, the load reductions in sediment and nutrients needed within
the urban portion of the watershed to achieve the reduction targets in the Chesapeake Bay and
Local TMDLS are summarized in Table 1-3.

1.3.5 Howard County MS4 Permit

Howard County is one of five medium and five large municipalities in Maryland that are
regulated by a Phase | MS4 permit (Section 402(p) of the Water Quality Act of 1987 and
NPDES Permit Application Regulations for Storm Water Discharges of November 16, 1990).
The Maryland State Highway Administration also is under an NPDES MS4 permit. Howard
County's first permit went into effect on April 17, 1995.



Table 1-3. Watershed load reductions required by Chesapeake Bay and Local TMDLs for Little
Patuxent Watershed (from wlat.mde.state.md.us/ByMS4.aspx)

River Basin/TMDL name % Reduction | Baseline Year
Little Patuxent
Bay Total Nitrogen 9.4 2009
Bay Total Phosphorus 17.2 2009
Bay Sediment ** 2009
Local Sediment 48.1 2005

** Bay sediment TMDL assumed met if TP target is met

Under Howard County’s current MS4 permit (Permit Number 11-DP-3318, MD0068322, issued
December 18, 2014), the County is required to develop Watershed Assessments and Restoration
Plans to identify specific restoration opportunities to address pollutant reductions in approved
TMDLs. One condition of the County’s MS4 permit is implementation of TMDL load reduction
allocations in the County’s watersheds. This applies to all current local TMDLs, as well as any
new TMDLs approved by EPA. Such new TMDLs could be developed for any watersheds in the
County that have listed water quality impairments.

Specifically, the 2014 MS4 permit for Howard County (MDE 2014a) states:

Howard County shall annually provide watershed assessments, restoration plans,
opportunities for public participation, and TMDL compliance status to MDE. A
systematic assessment shall be conducted and a detailed restoration plan developed for
all watersheds within Howard County. ... watershed assessments and restoration plans
shall include a thorough water quality analysis, identification of water quality
improvement opportunities, and a schedule for BMP and programmatic implementation
to meet stormwater WLAs included in EPA approved TMDLs.

In concert with these efforts, the County has developed a Countywide Implementation Strategy
(CI1S). The CIS evaluates potential management recommendations and anticipated pollutant
reduction strategies and is being updated concurrently with this watershed assessment. As
described previously, several past watershed-specific plans have recommended restoration
projects that have already been completed, while other restoration projects are currently being
implemented.

These past and ongoing efforts contributed to the preparation of the current Watershed
Assessment for the Little Patuxent Watershed, which was tailored to address the latest MS4
requirements. This assessment and plan were specifically designed to assess current water
quality conditions and identify the most effective management measures to reduce stormwater
pollutant loads to address both the Chesapeake Bay TMDL and local sediment TMDL in Little
Patuxent Watershed. The assessment and plan have been developed in accordance with the new
permit requirements and provides Howard County with a list of projects where restoration of
impervious surface area can be achieved.




Howard County’s MS4 permit, PART IV.E.1, includes the following provisions regarding
watershed assessments:

a. By the end of the permit term, Howard County shall complete detailed watershed
assessments for the entire County. Watershed assessments conducted during previous
permit cycles may be used to comply with this requirement, provided the assessments
include all of the items listed in PART IV.E.1.b below. Assessments shall be performed at an
appropriate watershed scale (e.g., Maryland's hierarchical eight or twelve-digit sub-basins)
and be based on MDE's TMDL analysis or an equivalent and comparable County water
quality analysis.

b. Watershed assessments by the County shall:

i.  Determine current water quality conditions;

ii. Include the results of a visual watershed inspection;

iii. ldentify and rank water quality problems;

iv. Prioritize all structural and nonstructural water quality improvement projects; and

v.  Specify pollutant load reduction benchmarks and deadlines that demonstrate progress
toward meeting all applicable stormwater WLASs.

The permit also requires an impervious area assessment, prepared by the County, which sets the
target for treatment of 20% of the County’s impervious area that has not been treated to the
Maximum Extent Practicable (MEP). This target was considered in development of the
watershed plan, such that the benefits of implementing individual projects were computed in
terms of impervious acres treated, or equivalent acres treated, as per MDE guidance (MDE
2014c), and the suite of recommended projects is able to be evaluated against the 20% goal.

In the permit, PART IV.E.2.b includes the following specifications for restoration plans:

b.  Within one year of permit issuance, Howard County shall submit to MDE for approval a
restoration plan for each stormwater WLA approved by EPA prior to the effective date of
the permit. The County shall submit restoration plans for subsequent TMDL WLAs within
one year of EPA approval. Upon approval by MDE, these restoration plans will be
enforceable under this permit. As part of the restoration plans, Howard County shall:

i.  Include the final date for meeting applicable WLAs and a detailed schedule for
implementing all structural and nonstructural water quality improvement projects,
enhanced stormwater management programs, and alternative stormwater control
initiatives necessary for meeting applicable WLAs;

ii. Provide detailed cost estimates for individual projects, programs, controls, and plan
implementation;

iii. Evaluate and track the implementation of restoration plans through monitoring or
modeling to document the progress toward meeting established benchmarks,
deadlines, and stormwater WLAs; and
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iv. Develop an ongoing, iterative process that continuously implements structural and
nonstructural restoration projects, program enhancements, new and additional
programs, and alternative BMPs where EPA approved TMDL stormwater WLAs are
not being met according to the benchmarks and deadlines established as part of the
County’s watershed assessments.

This report provides details on the methods and results of a comprehensive process for
identifying, assessing, and prioritizing existing and new restoration opportunities in the

Howard County portion of the Little Patuxent Watershed.

The CIS described previously in this section will serve to meet the requirement for a restoration
plan.

1.4 Report Structure

This report documents the process employed for identifying, assessing, and prioritizing existing
and new restoration opportunities in the Howard County portions of the Little Patuxent
Watershed. The report is organized into seven chapters along with four appendices, each
highlighting an aspect of the overall project.

Chapter 1: Introduction provides context for the project and describes the regulatory drivers
for watershed assessment and pollutant reduction planning, as well as the overall structure of this
report.

Chapter 2: Assessment of current watershed condition highlights key information regarding
the condition of the Little Patuxent Watershed. This condition includes information about
physical characteristics such as impervious cover, existing stormwater BMPs, and assessments of
stream biota and habitat, e.g., the Benthic Index of Biotic Integrity (BIBI) and Rapid
Bioassessment Protocol (RBP) habitat assessments. This chapter also provides background
information about the Little Patuxent Watershed and brief summary information from previous
assessments completed in the study area. Finally, it describes the five types of potential
restoration opportunities considered in this study for assessment, ranking, prioritization, and
estimated pollutant load reduction. These restoration opportunity types are (1) BMP conversion,
(2) proposed new BMPs, (3) tree planting, (4) stream restoration, (5) outfall stabilization.

Chapter 3: Desktop analysis explains the process used to synthesize and analyze past data in
order to select sites for field investigation. It also describes the creation of a geodatabase to be
populated by consultant teams in the field.

Chapter 4: Field assessments delves into the field work methodology, calibration, and QA/QC
employed by consultant teams conducting the fieldwork within the geographic scope of this
study. Assessment data, including the desktop revisits of previously assessed sites and public



input/feedback, are reported for each of the five types of potential restoration opportunities in the
Little Patuxent Watershed, and are depicted spatially and in tabular form.

Chapter 5: Restoration project ranking and prioritization sequences the steps and results of
scoring and ranking individual potential restoration opportunities among all the individual
opportunities of that type (e.g., BMP conversions, new BMPs, etc.). Further, this chapter details
the scoring and comparative ranking of individual opportunities across all five types of potential
restoration for prioritization. By identifying the high priority opportunities, this process produced
a more limited set of candidates for development of Concept Plans, which are included as four-
page summaries in Appendix H.

Chapter 6: Pollutant load modeling reports the calculations of potential pollutant loading
reductions. Pollutant loads for nitrogen, phosphorus, and sediment were modeled at the planning
level for the Little Patuxent Watershed. Anticipated pollutant load reductions for the Little
Patuxent Watershed were modeled for both the Chesapeake Bay TMDL and the local TMDL for
sediment.

Chapter 7: References documents other works cited throughout the report.
Appendices: Additional details are provided in nine appendices. These include:

Inventory of GIS Data

Descriptions of BMP Types

Field Protocols and Data Collection Guide

Electronic Data Collection Protocols

Landowner Notification Letter

Field Reports from Consultant Field Teams

Tables Listing Individual Retrofit and Restoration Opportunities, with Scores and Rankings

I ommoow»

Individual Concept Plans for Top-ranked Opportunities

Stormwater BMP Conversions and New Stormwater BMPs Proposed for the Little Patuxent
Watershed and Potential Pollutant Load Reductions, for Individual Sites
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This chapter describes the current conditions in the Little Patuxent Watershed, including
information from geographic information system (GIS) data and existing stream monitoring
efforts. GIS data were compiled from Howard County and other sources for use throughout the
watershed assessment and planning process; see Appendix A for an inventory of GIS data
gathered. The initial watershed characterization and desktop assessment step is described in this
chapter. Subsequent chapters detail the remaining steps of the project, for which GIS was
integral: GIS screening analysis to select sites for field visits, planning and conducting field
investigations, prioritization of restoration opportunities identified, and development of concept
plans.

2.1 General Information

Little Patuxent Watershed in Howard County (Figure 2-1) encompasses an area of 59 square
miles (37,727 acres). The watershed includes 9,688 impervious acres, 9,043 acres of woods, and
190 miles of streams.

2.2 Impervious Surfaces

Studies have shown a correlation between the amount of impervious surface within a watershed
and stream quality (e.g., Schueler et al. 2009). Impervious surfaces, including roads, parking
areas, roofs, and other paved surfaces, prevent precipitation from naturally infiltrating the
ground. This prohibits the natural filtration of pollutants and conveys concentrated, accelerated
stormwater runoff directly to the stream system. Consequently, stormwater runoff from
impervious surfaces can cause stream erosion and habitat degradation from the high energy flow.
Furthermore, such runoff is likely more polluted than runoff generated from pervious areas.

Percent impervious cover is the most commonly used single measure of urban impacts to
streams. Schueler (2008) defines the following general categories, using the Impervious Cover
Model (Figure 2-2, adapted from Schueler et al. 2009) describing the general relationship
between the amount of impervious cover in a watershed and stream quality:

Sensitive Streams: 2 - 10% impervious cover
Impacted: 10 - 24%

Damaged (Non-Supporting): 25 - 59%

Severely Damaged (Urban Drainage): 60% or more



Miles

Figure 2-1. Little Patuxent River Watershed in Howard County, Maryland
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Figure 2-2. Impervious Cover Model (adapted from Schueler et al. 2009)

Howard County’s impervious cover data were used to map and quantify impervious cover within
the Little Patuxent Watershed (Figure 2-3). The 2014 impervious layer, based on 2013
planimetric data, includes roads, parking lots, driveways, major buildings, bridge decks,
sidewalks, pathways, and swimming pools. In all, impervious cover represents about 25.6% of
the Little Patuxent Watershed.

While the Impervious Cover Model provides a general indication of stream conditions under
varying degrees of impervious cover, it does not explicitly account for the effectiveness of BMPs
that are in place to treat runoff from those impervious areas. Existing BMPs provide treatment
of water quantity and/or quality for much of the developed, impervious area in Little Patuxent.
According to recent Howard County data, there are 1,746 stormwater BMPs treating
approximately 47% of the impervious area in Little Patuxent Watershed. Figure 2-4 shows
impervious cover and areas treated by existing BMPs (based on BMP drainage areas available in
Howard County’s database, as of June 2015).

Howard County’s current MS4 permit requires restoration of an additional 20% of impervious
cover, countywide, not already restored to the MEP. Following MDE guidance (MDE 2014c),
impervious cover not restored to the MEP can be defined, in practice, as any impervious acres
not draining to BMPs constructed after 2001. After 2002, Maryland regulations and local
ordinances began requiring BMPs to address a specific suite of volumes equivalent to providing
water quality treatment to the MEP.
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Figure 2-3. Impervious surface in Little Patuxent Watershed (Howard County 2014 impervious
data)
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Figure 2-4. Treated and untreated impervious surface in Little Patuxent Watershed, along with
stormwater BMP locations
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2.3 Land Use

Land use within Little Patuxent Watershed was derived from Maryland Department of Planning,
2010 data (Figure 2-5). Residential land use makes up the largest proportion of area (41.0%),
followed by commercial/industrial/institutional use (18.6%), primarily in the southern half of the
watershed. Forest cover makes up 21.1% of the watershed area, much of that along stream
corridors and the Little Patuxent mainstem.

Future land use will be influenced by zoning (Figure 2-6). The area is largely planned for
development, including a predominance of residential and commercial uses, as well as the New
Town designation for the planned community of Columbia in the central part of the watershed.
Some areas in the northern part of the Little Patuxent Watershed and the upper part of Hammond
Branch are designated as Rural Residential.

2.4 Soils

Soil conditions are important when evaluating how a watershed affects water quantity and
quality in streams and rivers. Soil type and moisture conditions impact how land may be used
and its potential for infiltration or various types of plants. Howard County’s GIS soils layer was
used for the soils data analysis and is a representation of the Howard County Soil Survey.

The Natural Resource Conservation Service (NRCS) classifies soils into four hydrologic soil
groups based on runoff potential. Runoff potential refers to the tendency of soils to produce
surface runoff; it is the opposite of infiltration capacity (i.e., the ability for the soil to absorb
precipitation). Soils with high infiltration capacity will have low runoff potential, and vice versa.
Infiltration rates are highly variable among soil types and are also influenced by disturbances to
the soil profile (e.g., land development activities). For example, urbanization in watersheds with
high infiltration rates (e.g., sands and gravels) will have a greater impact than urbanization in
watersheds consisting mostly of silts and clays, which have low infiltration rates. Factors that
affect infiltration rate include soil permeability (influenced mostly by texture and structure),
slope, degree of soil saturation, and percentage of leaf litter cover. The four hydrologic soil
groups are A, B, C, and D, where group A soils generally have the lowest runoff potential and
Group D soils have the greatest.

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

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



Little Patuxent Land Use Percentages

- Agriculture [10.2%)]

I commercial, Industrial, Institutional [18.6%]
B rorest[21.1%)]

[ other [5.7%]

[ Residential [41%]

- Transportation [3.1%)]

B water [0.4%]

Group B soils include silt loam or loam types. They have a moderate infiltration rate when
thoroughly wet. These soils mainly consist of somewhat deep to deep, moderately well to

Figure 2-5. Land use in Little Patuxent Watershed
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Zoning Category
[ Commercial/Residential

I High Density Residential

[1 Industrial

[ 1 Low Density Residential
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[ ] Rural Residential
[ ] Missing

Figure 2-6. Zoning in Little Patuxent Watershed
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well drained soils with moderately fine texture to moderately coarse texture. These soils have
a moderate rate of water transmission.

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

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

As shown in Figure 2-7, the majority of area in the Little Patuxent Watershed falls into soil
groups with higher runoff potential, in hydrologic groups C and D. The low infiltration rates of
these soils mean that they are more susceptible to flooding and provide a poor porous medium
for stormwater ponds and Environmental Site Design (ESD) opportunities, so opportunities
should be considered carefully, using local-scale information. Some parts of the Upper Little
Patuxent and the upper part of Hammond Branch have a predominance of better drained, B soils.

2.5 Stream Condition

Howard County conducts biological monitoring at randomly selected stations in its Countywide
monitoring program which began in 2001. The Little Patuxent Watershed consists of the Lower
Little Patuxent, Middle Little Patuxent, Upper Little Patuxent subwatersheds, as well as Dorsey
Run and Hammond Branch. With the exception of Hammond Branch and Dorsey Run, which
were last sampled in 2009, the watershed was sampled most recently in 2013. In addition, the
Maryland Department of Natural Resources (DNR) Maryland Biological Stream Survey (MBSS)
has performed stream monitoring statewide since 1995, using similar monitoring methods as the
County. Since 2000, the DNR Stream Waders volunteer program has performed benthic
macroinvertebrate monitoring throughout the County. The results of all of these assessments are
shown in Figure 2-8.

Of the 281 sites in Little Patuxent Watershed, only 10 (4% of sites) were in Good condition, 31
(11%) were rated Fair, 79 (28%) were rated Poor, and 160 (57%) rated Very Poor. Some good
sites were found in the Upper Little Patuxent subwatershed and upper reaches of Hammond
Branch. However, most sites in Lower Little Patuxent subwatershed and Dorsey Run were in
poor to very poor condition.

Stream habitat condition was also evaluated by Howard County using EPA’s Rapid
Bioassessment Protocol (RBP) for habitat assessment. Of the 124 sites assessed (Figure 2-9),
only one site (less than 1% of sites) was rated as comparable to reference condition (the highest
scoring category). Seventeen (14%) sites were rated as supporting, 48 (39%) as partially
supporting, and 58 (47%) as not supporting (the lowest scoring category), indicating that many
streams in the Little Patuxent Watershed show evidence of habitat degradation.
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Figure 2-7. Soil hydrologic groups in Little Patuxent Watershed

2-10




B-IBI Ranking
@ Very Poor
O Poor
O Fair
@ Good

Map features
—— Waterways N

= Little Patuxent Watershed A

[_] Other watersheds 0 5/,
[£2)) Howard County boundary — - Miles

Figure 2-8. Benthic Index of Biotic Integrity ratings, at sites assessed by Howard County, MBSS, and
Stream Waders in Little Patuxent Watershed, 1995 - 2013

While stream conditions vary across the county, degradation is more prevalent in the heavily
developed urban areas. This reflects the history of urban and suburban development prior to
effective stormwater management regulations. Watershed condition is generally better in the
more rural parts of the county, but stream degradation still occurs in these areas as a result of
large lot development and agricultural impacts. By reducing the adverse effects of stormwater
runoff throughout the county, the process of watershed assessment, restoration planning, and
implementation of prioritized BMPs should improve the water quality condition in Little
Patuxent Watershed over time.
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Figure 2-9. Habitat Assessments based on Rapid Bioassessment Protocol for habitat, at sites
monitored by Howard County in Little Patuxent Watershed, 2003-2013

2.6 Previous Assessments Completed in the Study Area

As previously described, Howard County has been developing inventories of restoration projects
since 1999. These include individual projects, some of which have already been completed, and
others identified in the following watershed plans that covered portions of the Little Patuxent
Watershed:

Stream Corridor Assessment (SCA) of the Little Patuxent River (Maryland DNR 2001)

A SCA was conducted as part of an overall assessment of the condition of the Little Patuxent
Watershed and the streams within it. The assessment identified 1,090 environmental problems
within the watershed, which included pipe outfalls, tree blockages, inadequate buffers, erosion
sites, fish blockages, channel alterations, exposed pipes, unusual conditions, trash dumping, and
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in/near stream construction. A total of 229 ponds and 89 representative habitat sites were also
documented during the assessments. This study excluded the Dorsey Run and Hammond Branch
subwatersheds, but similar SCA studies were conducted in these subwatersheds in 2003 and
documented 126 and 195 environmental problems, 56 and 31 pond sites, and 15 and 25
representative habitat sites, respectively. GIS data for all environmental problems, ponds, and
representative sites were available for the desktop analysis portion of this Little Patuxent
Watershed assessment study.

Centennial Lake and Wilde Lake in Little Patuxent (CWP/TetraTech 2005)

A watershed management plan was developed for the Centennial Lake and Wilde Lake
Watersheds in 2005 as a result of a watershed prioritization study conducted under Howard
County’s June 2000 to June 2005 NPDES permit term. A combination of field reconnaissance
and public input resulted in specific restoration and protection efforts being recommended for
each of the watersheds. For the Centennial Lake Watershed, the final proposed restoration
projects included over 1 mile of forested stream restoration through two floodplain reconnection
projects, and a series of stream buffer restoration projects, the creation of 10 to 12 acres of
forested wetlands, the creation of 0.5 acre of meadow buffer restored around the lake, and the
implementation of 8 stormwater retrofits to treat approximately 18 acres of untreated impervious
area. For the Wilde Lake Watershed, the final proposed projects included approximately 0.5 mile
of stream restoration/rehabilitation, and the implementation of 15 to 20 priority stormwater
retrofits for 40 to 50 acres of untreated or poorly treated impervious area. GIS data for features
collected during field assessments and the final project recommendations were available for the
desktop analysis portion of this Little Patuxent Watershed assessment study.

Downtown Columbia (Biohabitats 2008, for General Growth Properties,)

Watershed assessments were conducted in the Symphony Stream and Lake Kittamaqundi
Watersheds in 2008 in order to identify stormwater retrofit and riparian corridor restoration
opportunities. Assessments were conducted on more than 60 stormwater retrofit sites throughout
the two watersheds, which resulted in 49 BMP conversion and new BMP recommendations.
Additionally, more than two miles of stream assessments were conducted throughout the two
watersheds, which resulted in 10 riparian corridor restoration recommendations. GIS data for the
final retrofit and restoration sites were available for the desktop analysis portion of this Little
Patuxent watershed assessment study.

Lake Elkhorn in Little Patuxent (\Versar 2009, for Columbia Association)

During 2008 and 2009 a watershed assessment was conducted in the Lake Elkhorn Watershed in
conjunction with the Columbia Association (CA) Columbia Watershed Management Plan. RRI
assessments were conducted at 24 sites within the Lake Elkhorn Watershed and resulted in the
development of 18 concept plans. Concept plans consisted of BMP conversion, new BMP, and
stream restoration sites. Approximately 30 reforestation sites on CA and public land were also
identified during the study. GIS data for all sites investigated during the course of the study were
available for the desktop analysis portion of this Little Patuxent Watershed assessment study.
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Upper Little Patuxent (KCI 2009)

A watershed management plan was developed for the Upper Little Patuxent Watershed in 2009
as a result of impervious area restoration requirements outlined in Howard County’s June 2005
NPDES permit. RRI assessments and desktop analysis of reforestation sites identified

184 candidate project sites, which included a combination of BMP conversions, new BMPs,
stream restorations, outfall stabilizations, and reforestation plantings. Concept plans were
developed for high priority sites, which included 17 pond conversions, 17 new bioretention
areas, 7 new ponds/shallow marshes, 15 stream restoration/outfall stabilization projects, and
22 reforestation projects. GIS data for all sites investigated during the course of the study,
including SCA data collected by the U.S. Army Corps of Engineers, were available for the
desktop analysis portion of the Little Patuxent Watershed assessment.

In 2013, Howard County completed the following two countywide surveys for potential
restoration projects:

Howard County LID Retrofits and Tree Planting Study (Versar 2013a)

In 2012 and 2013 Howard County conducted a study to identify Low Impact Development (LID)
opportunities on Howard County-owned properties, including Board of Education land, in order
to meet NPDES permit and Chesapeake TMDL impervious area treatment and pollutant load
reduction obligations. RRI assessments were conducted at 80 sites throughout the County.
Concept plans were developed for 34 unique LID (or micro-BMP) opportunities on 22 different
parcels. These LID projects would treat 73 acres, including 42 acres of impervious cover. In
addition to the LID projects, 32 tree sites were selected for tree planting projects. GIS data for all
sites investigated during the course of the study were available for the desktop analysis portion
of this Little Patuxent Watershed assessment study.

Howard County Dry Pond and Extended Detention Pond Retrofits Study (Versar 2013h)

In 2012 and 2013 Howard County conducted a study to identify existing private and public flood
control dry-ponds and existing extended detention flood control ponds that could be upgraded to
provide or enhance water quality control, in order to meet NPDES permit and Chesapeake
TMDL impervious area treatment and pollutant load reduction obligations. RRI assessments
were conducted at 140 ponds throughout the County. Concept plans were developed for

52 ponds, which treat 1,184 acres, including 343 acres of impervious cover. GIS data for all sites
investigated during the course of the study were available for the desktop analysis portion of this
Little Patuxent Watershed assessment study.

2.7 Best Management Practices: Opportunities for Retrofit
and Restoration

There were five types of retrofit and restoration opportunities considered for the current

watershed assessment: (1) upgrading or retrofitting existing BMPs, (2) proposing new BMPs,
(3) planting trees, (4) restoring streams, and (5) stabilizing storm drain outfalls. Howard County
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has implemented BMPs and other watershed management practices since the 1980s. The initial
focus of stormwater management was detention of large flows to reduce flooding. Subsequent
designs addressed water quality treatment and stream channel protection in accordance with
revised State and County design criteria. Most recently, “green” BMPs known as ESD or green
stormwater infrastructure are being encouraged for new development and to facilitate restoration
of watersheds. Maryland stormwater regulations for new and re-development will require that
stormwater management provide for control of water quantity and quality using the latest
guidelines.

The following categories of stormwater and watershed management practices were considered in
this watershed assessment study as the major strategies to address Howard County’s local and
Chesapeake Bay TMDL goals and NPDES MS4 impervious surface area restoration
requirements. Each has the potential to yield quantifiable benefits in stormwater quality and in
quantity control for channel protection and flooding.

1. Conversion of dry ponds and extended detention dry ponds to modern facilities with greater
pollutant removal efficiencies, which include:

e Extended detention dry ponds (if dry pond is present and no other viable option is
available)

e Extended detention wet ponds / wetlands (ED, WP), shallow wetlands
e Bioretention

e Non-bioretention filtering practices

e Infiltration practices

e Swales

e Addition of pre-treatment or post-treatment BMPs within existing dry or wet pond
boundaries

e New BMP retrofits outside of existing dry or wet pond boundaries but which would drain
into an existing pond or capture and treat stormwater just outside of the existing pond
(e.g. step pool conveyance).

2. Retrofitting untreated impervious with new stormwater BMP facilities, which include:

Extended detention dry ponds

Extended detention wet ponds / wetlands (ED, WP), shallow wetlands
Bioretention

Non-bioretention filtering practices

Infiltration practices

Swales

Green roofs

Replacement of impervious cover with pervious pavement
Impervious cover removal
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e Rain barrels
e Rain gardens
e Rooftop disconnection

3. Reforestation of stream buffers and upland areas
4. Restoring degraded stream channels for erosion control and enhanced nutrient processing

5. Restoring degraded ephemeral and intermittent outfall channels through stabilization
techniques which include:

e Rip Rap stabilization

e Step Pool Stormwater Conveyance (SPSC) / Regenerative Stormwater Conveyance (RSC)
stabilization

e Installing a drop structure or other stabilization of the outfall channel
2.7.1 BMP Conversions

Stormwater pond conversions can include the following general options for the re-design of
existing stormwater ponds to provide additional water quantity control or water quality
treatment:

e Increasing storage capacity by additional excavation.

e Providing water quality treatment features at facilities that currently have only water quantity
control, if the space is available. Examples include: micropools, sediment forebays, or con-
structed stormwater wetlands.

e Modifying or replacing existing outlet controls to reduce the discharge rate from the storm-
water management facility.

e Where soil types are appropriate, adding infiltration (sometime referred to as exfiltration)
features to promote groundwater recharge and improve pollutant removal.

e Where water quality flows can be split or separated from larger events, vegetated areas with
engineered soils and underdrain, referred to as bioretention, can sometimes be retrofit into an
existing pond as pretreatment or post treatment and yield a significant increase in pollutant
removal efficiency.

e Installing proprietary settling, filtering or hydrodynamic devices in parking lots or other areas
with a large percentage of impervious area to trap sediments, trash and petroleum products
before they flow into a pond. These tend to have low pollutant removal efficiencies but can
be good options in the highly urban context, particularly where subterranean treatment is the
only option.

Specifically, the following types of conversions are recommended.
e Conversion of Dry Stormwater Management Detention Ponds to extended detention dry

ponds or extended detention wet pond/wetlands or conversion to ponds with infiltration
capability, where soils permit. These BMPs typically treat the largest area of impervious
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cover because they have the largest drainage areas and were originally built as a low cost
option for flood control, channel protection and/or water quality control. Conversion of these
existing devices is among the most cost effective of pollutant reduction measures because the
existing ponds do not require acquisition of new property, the pipe infrastructure is already in
place, most of the excavation is already complete, maintenance responsibilities and
easements have already been established and because stormwater flows already concentrate
at these devices. Pollution reduction credits may depend on specific design characteristics
affecting both runoff time and treatment. Possible constraints regarding these options include
acceptance by local residents and pond owners of the proposed pond’s aesthetics, the revised
maintenance, and the costs.

- Dry and Wet Extended Detention (ED) Basins are depressions that temporarily store
(“detain”) runoff and release it at a prescribed rate via surface flow or groundwater
infiltration following storms. Dry ED basins are designed to dry out between storm
events, in contrast with wet ED ponds, which contain standing water permanently. As
such, they (ED type) are similar in construction and function to simple dry or wet
detention basins which are primarily for flood control or channel protection, except that
the duration of detention of stormwater is designed to be longer, theoretically improving
treatment effectiveness by increasing residence time of pollutants which encourages
settling of sediments and allows more time for biological and physical processing of
nutrients.

- Urban Infiltration Practices are depressions created to allow the collection and infiltration
of stormwater in order to trap sediments and nutrients in soil media and simultaneously
recharge groundwater aquifers. No underdrains are associated with infiltration basins and
trenches, because by definition these systems provide complete infiltration. Infiltration
basins and trenches cannot be constructed on poor soils, such as C and D soil types.
These urban infiltration practices may include vegetation and sand which increases the
removal of phosphorus by 5% on average compared to infiltration practices without sand
or vegetation.

2.7.2 New BMPs

New stormwater management features involve placing new stormwater management ponds,
including extended detention dry ponds, urban infiltration ponds, and constructed wetlands and
wet ponds at locations that currently have no stormwater quantity or quality controls or where
existing BMPs are inadequate and where space is available for a new BMP. Ponds are the
traditional method of controlling stormwater flows and the opportunity to retrofit new SWM
ponds is not common in the developed environment. However, the resulting benefits to flow
volume, velocity control, and water quality improvement can be significant. Benefits may vary
depending on the specific design features of the individual ponds.

Micro-BMPs (LID) include the use of innovative practices designed to mimic natural flows by
reducing the volume of stormwater runoff at the source. Distributed Micro-BMPs features are a
series of smaller landscape features that function as retention/detention areas integrated with
developed areas. Micro-BMPs include bioretention areas and rain gardens created by excavating
a depression and backfilling with engineered media, mulch, and vegetation. These planted
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shallow basins temporarily pond stormwater runoff, filter it through the bed components and
treat it through biological and biochemical reactions within the soil matrix and root zones of the
plants. Micro-BMPs are suitable for stormwater runoff control for new development and re-
development projects, which strive to mimic “woods in good condition” and are often paired
with ponds in order to meet flood control and channel protection objectives. Practices in this
category are variously called green stormwater infrastructure, ESD, or LID. These also include
such practices as bioswales or wet swales which both treat and convey stormwater.

The suite of available ESD practices is diverse and many are advocating for a more expansive
use of lower-cost vegetation and tree-based practices, especially near outfalls, within existing
conveyances, adjacent to parking lots, and as green streets. In general, ESD practices most
conducive to residential landscapes include rain gardens (typically in front yards), permeable
pavement (typically for driveways), rainbarrels or cisterns, turf conversion or sustainable
landscaping, dry wells, green roofs, tree canopy, soil decompaction, and pavement removal. ESD
opportunities in rights-of-way may include bioretention (in medians, cul-de-sac islands, street
bump outs, adjacent open space, as well as behind curbs or sidewalks), permeable pavement (in
parking or bike lanes, sidewalks), turf conversion or sustainable landscaping, street trees
(including tree pits), and step-pool stormwater conveyances in roadside channels.

Impervious cover removal may be an option in areas where existing parking surfaces or other
paved surface are not currently needed. In some cases, large parking surfaces were previously
built in commercial and institutional developments for events that occur very infrequently.
Potentially, these areas could be converted to turf, thus reducing overall impervious cover and
thereby reducing runoff. Pervious concrete or asphalt surfaces are another option that can be
employed where appropriate.

2.7.3 Tree Planting

Reforestation consists of the following two types of tree planting, both of which provide ancil-
lary benefits of enhancing wildlife and amenity values. Planting trees reduces runoff through
interception and uptake/transpiration of precipitation, while also providing soil stability, heat
island reduction and wildlife habitat benefits.

e Riparian Forest Buffers are areas of trees, shrubs, and other vegetation adjacent to a body of
water. The riparian area, typically at least 35 feet wide (on each side of a stream), is managed
to maintain the integrity of stream channels, and to reduce the impacts of upland sources of
pollution by trapping, filtering, and converting sediment, nutrients, and other chemicals.
Planting trees and enhancing existing streamside vegetation with native varieties of trees,
shrubs, and wildflowers restores many of the water quality, wildlife, and aesthetic benefits
associated with riparian buffers. Vegetation filters sediments and other pollutants from
stormwater runoff, moderates water temperatures in streams, and provides shelter and food to
both terrestrial and stream organisms. This BMP converts urban or agricultural land to forest
land and provides a nitrogen, phosphorus, and sediment reduction benefit proportional to the
amount of land converted.
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e Upland Tree Planting is planting trees on currently urban or other open pervious areas at a
rate that would produce a forest-like condition over time. Benefits include reductions in
nutrient and sediment runoff as well as improvements in wildlife habitat and aesthetics.

2.7.4 Stream Restoration

Stream restoration is used to improve the ecosystem condition in degraded streams by restoring
the natural hydrology and landscape of a stream and by enhancing habitat and water quality.
Streams damaged by erosive flows, excess sedimentation, and disruptive human activities are
often not capable of re-establishing a stable form. Preferred techniques to repair these damaged
or degraded streams are based on mimicking natural stream channels and the range of natural
variability exhibited by nearby stable streams. Termed natural stream channel design, such
repairs focus on establishing natural stream channel shape, size, and habitat features. Restoration
can range from minor repairs to restore bank stability to complete reconstruction of the stream
channel. Stream restoration also provides significant ancillary benefits through habitat
enhancement and improved ecosystem services.

Incised stream channels are often targeted for stream restoration projects due to the accelerated
stream bank erosion and loss of aquatic habitat caused by the instability of incised channels.
Rosgen (1997) proposes four priority channel design options for restoring incised stream
channels, where Priority 1 is the most preferred, and Priority 4 is the least preferred:

e Priority 1. Re-establish the stream channel on the historic floodplain.

e Priority 2. Establish a lower floodplain elevation and a new stream channel at the
existing channel-bed elevation.

e Priority 3. Widen the floodplain at the existing bankfull stage elevation by excavating a
new floodplain bench on one or both sides of the existing incised channel

e Priority 4. Stabilize the existing stream bed and banks in place using typical stabilization
structures and methods.

Credits may vary depending on the type of stream restoration undertaken. According to MDE’s
accounting guidance for impervious area credits (MDE 2014c), stream restoration is credited at a
rate of 1 acre impervious equivalent per 100 linear feet of stream restored. Nutrient and sediment
load reductions associated with stream restoration may be estimated using rates derived from
regional studies. The Chesapeake Bay Program’s Expert Panel to Define Removal Rates for
Individual Stream Restoration Projects (Schueler and Stack 2014) has defined these rates, which
are acceptable for watershed planning purposes (for further details, see Section 6.7). However,
recognizing that every stream restoration project is unique with respect to its design, stream
order, landscape position and function, the Panel developed four protocols for determining
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pollutant reduction credits for individual projects, once site-specific design details are known.
These protocols are as follows (from Schueler and Stack 2014):

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

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

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

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

An individual stream restoration project may qualify for credit under one or more of the
protocols, depending on its design and overall restoration approach.

2.7.5 Outfall Stabilization

Step Pool Stormwater Conveyances / Regenerative Stormwater Conveyances are open-channel
conveyance systems that convert surface stormwater flow to shallow ground water flow through
surface pools and subsurface sand seepage filters (Anne Arundel County 2012). These practices
can be used to stabilize degraded ephemeral and intermittent channels while also providing water
quality treatment for the contributing drainage area, allowing for pollutant removal opportunities
that do not exist with traditional outfall stabilization techniques. Specific site conditions will
dictate whether these practices are appropriate. Pollutant reductions for regenerative stormwater
conveyances will be credited using the Expert Panel’s Protocol 4, as described previously.

Other Stabilization Practices. Where step pool conveyances are not feasible, simpler outfall
channelization practices such as riprap or drop structures may be implemented to reduce erosion.
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3.1 Identifying and Assembling GIS Data

A suite of GIS data, including data compiled from studies previously conducted within the Little
Patuxent Watershed, was used to identify and select candidate retrofit and restoration sites for
further investigation in the field. Section 2.6 contains a list of those prior studies along with a
description of the types of GIS data that were available to be used in this desktop analysis, while
Appendix A lists GIS data compiled from Howard County and other sources.

3.2 Conducting Desktop Analysis - Methods
3.2.1 BMP Conversion Assessment

Howard County GIS data were used to identify BMPs that could be converted to a design with
increased pollutant removal efficiencies. Recent improvements to the County’s stormwater BMP
facility database were available, including BMP drainage area polygons, indicators of conversion
status, and other updates that had been completed by Howard County in 2014 and early 2015.
This desktop analysis was conducted with the most complete BMP database update available at
the time, in early January 2015.

Age of BMPs was a key factor in selection of facilities with conversion potential. MDE’s
Impervious Accounting guidance (MDE 2014c) reflects the stormwater design guidelines
instituted with the Maryland 2000 Stormwater Manual:

The baseline year for the impervious area assessment shall be 2002, which is the
year that the Manual was fully implemented. BMPs designed in compliance with
the water quality volume (WQV) treatment criteria found in the Manual are
considered to provide quality treatment to the MEP. Therefore, the impervious
area draining to BMPs designed and approved in accordance with the Manual is
considered treated and does not need to be counted toward restoration
requirements.

Therefore, as an initial step, all dry pond and extended detention dry ponds in the County’s
stormwater BMP facility database with pre-2002 built dates qualified as BMP conversion
candidate sites. To further narrow down the pool of remaining BMP conversion candidates, all
BMPs located in parcels with plan year dates of 2002 or later—i.e., as noted on the County’s Site
Development Plan (SDP) and Final Plan for public roads (FPlan)—were eliminated from
consideration. Of the remaining BMPs, those with a conversion status in the County’s project
database of planned, selected for concept, under construction, or complete were removed, which
reduced the total number of BMP conversion candidates.
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During a two day review of all sites selected via the GIS desktop analysis, Howard County
Stormwater Management staff had a chance to remove sites where conditions were known to be
not conducive for a project. The County also had a chance to add sites that citizens had brought
to the County’s attention. In the end, a total of 133 sites in Little Patuxent were selected for
BMP Conversion assessment field visits, and 61 sites were selected for BMP Conversion desktop
assessments. Desktop assessments were reserved for sites of interest that had been previously
visited during three recent County studies conducted to identify retrofit and restoration
opportunities: Upper Little Patuxent Watershed Management Plan (KCI 2009), Howard County
Low Impact Development (LID) and Tree Planting Summary Report (Versar 2013a), and
Howard County Dry Pond and Extended Detention Pond Retrofits Summary Report (Versar
2013b). These desktop assessments were included to put all previously studied sites into the
same frame of reference, so that previously identified opportunities could be ranked and
evaluated alongside the new opportunities identified during this Watershed Assessment.

3.2.2 New BMP Assessment

Prior to 1982, when the State’s first Stormwater Management law was passed, there were no
requirements for quantity or quality control of urban runoff. This means that when land
development occurred before this law’s enactment, there were very few BMPs built to control
the runoff from new impervious surfaces. Controlling runoff from impervious surfaces in areas
of older development presents unique challenges — there must be adequate open space available
for a new BMP and the open space must be in the correct landscape location for receiving
impervious runoff (or costly changes need to be made to site grading or stormwater infrastructure
to re-direct runoff to the available open space). Because of this, when selecting assessment sites
for new BMPs, efforts were made to limit assessments to areas where implementation of new
practices would allow for treatment of significant areas of impervious surface.

The County’s latest planimetric GIS layers (including buildings, parking lots, driveways and
major sidewalks) were combined to identify where there were contiguous blocks of impervious
surface. These blocks of impervious were then overlaid with the drainage areas treated by current
or planned BMPs; the potential pool of candidates was limited to those areas not treated by an
existing or planned BMP, as per the County’s BMP and Water Quality Improvement Projects
data. A list and geodatabase of candidate sites were prepared for presentation to Howard County
staff during a site-by-site review of opportunities selected by the GIS desktop analysis.

After initial site identification, in an effort to identify candidate sites distributed across the study
area, different size thresholds for candidate sites were considered (ranging from 0.5 to 2 acres).
These thresholds corresponded to the variations in age of development across the study area, i.e.,
areas with more recent development had fewer and smaller blocks of uncontrolled impervious
cover and therefore a smaller size threshold would be required to generate a number of candidate
sites comparable to other areas. In the end, during the desktop site review, it was decided to set a
universal threshold of greater than one acre for candidate impervious block size, in order to
concentrate new BMP implementation to where it would be most beneficial and cost effective.

Initially, County-owned secondary roads and minor highways with a 50 foot pervious buffer
were considered for the candidate pool. Per discussions with Howard County during the GIS
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desktop review, road site candidates would be limited to those with median strips wide enough
for BMP installation. Upon further review, the determination was made to not include road sites
as candidates for assessment in this study, because of the anticipated difficulties in identifying
large enough impervious areas and finding sufficient space for water quality treatment.

The final selection of candidate new BMP sites yielded 188 sites in Little Patuxent Watershed
for field investigation.

3.2.3 Stream Restoration Assessment

Howard County GIS data were used to isolate stream segments within the Little Patuxent
Watershed where environmental problems are known to exist. First, Howard County’s stream
centerline layer was used to select stream segments for restoration consideration. A stream
segment was defined as a stream polyline that is uninterrupted by junctions or confluences with
other stream polylines, whether it be a lower order stream flowing into the segment of interest, or
this segment flowing into a higher order stream. A total of 860 stream segments were identified
within the Little Patuxent Watershed using this method.

Specific GIS data were used to identify stream segments containing known problems,
particularly where erosion had been observed, such that sites would be good candidates for
further investigation of restoration potential. Past data that were used as the first step to flag
potential sites included: erosion and channel alteration points from past stream corridor
assessment (SCA) studies, bank stability scores collected during annual Countywide biological
monitoring surveys conducted every spring (years 2001-2014), and open pervious areas within
35 foot riparian buffers contained within the County’s MS4 area. A complete list of GIS layers
used in this analysis, including the corresponding study if applicable, is presented in Table 3-1.

The presence of one or more SCA erosion, SCA channel alteration, or Countywide biological
sites within a stream segment that met the scoring criteria noted in Table 3-1 qualified the
associated stream segment as a stream restoration assessment candidate site. A total of 196
segments extending approximately 66 miles were identified as candidates using these criteria.
Stream segments that lacked a forested riparian buffer were also considered for the final pool of
stream restoration assessment candidate sites. The acreage of open pervious area within the

35 foot riparian buffer was calculated for each stream segment within the study areas. This value,
normalized by dividing by stream length, was assigned as one indicator of the stream segments’
potential for restoration. Stream segments that had an open pervious acreage to stream segment
length (miles) ratio of 6 or greater were retained as candidate sites. In addition to the segments
already identified for erosion and alteration issues, a total of 66 segments extending
approximately 6 miles were retained as candidates for their lack of forested riparian area.

During a two-day review of sites selected by the GIS desktop analysis, staff from Howard
County’s Stormwater Management Division had a chance to remove sites where stream
restoration work was already completed or planned, or sites where conditions were known to be
not conducive for a restoration project. The County staff also had a chance to add sites that
citizens had brought to the County’s attention that had not made the initial list of candidates. In



the end, a total of 190 sites within the Little Patuxent Watershed extending approximately
50 miles were selected for stream restoration assessment field visits.

Table 3-1. Past studies and GIS data used to identify stream channel problems

Study Name GIS Data Used Criteria for Problem Sites
Upper Little Patuxent Watershed | Layer of points collected | Erosion points with Severity
Management Plan (SCA) - 2009 | during Stream Corridor | of 1,2 0or 3
Assessment (SCA)

Channel Alteration points
with Severity of 1, 2 or 3
Dorsey Run SCA Layer of erosion and Erosion points with Severity
channel alteration points | of 1,2 or 3

collected during SCA

Channel Alteration points
with Severity of 1, 2 or 3
Little Patuxent SCA Layer of erosion and Erosion points with Severity
channel alteration points | of 1,2 or 3

collected during SCA

Channel Alteration points
with Severity of 1, 2 or 3
Hammond Branch SCA Layer of erosion and Erosion points with Severity
channel alteration points | of 1,2 or 3

collected during SCA

Channel Alteration points
with Severity of 1, 2 or 3

Countywide Biological Layers of sites visited as | Bank Stability score of 1-5
Monitoring part of the County’s for either the right or left
biological monitoring bank.
program
County Open Pervious Land Layer of open pervious Open pervious area
Cover area within Howard occurring within the 35 foot
County riparian buffer contained
within the County’s MS4
area.

3.2.4 Tree Planting Assessments

Howard County GIS data were used to identify parcels that are good candidates for tree planting
projects. The Countywide property layer was used to select all public and County-owned
property within the Little Patuxent Watershed that also fall within the County’s MS4 area. Of the
public and County-owned properties, those that had one or more of the following characteristics
were selected:

e Parcels containing large open pervious area(s), particularly adjacent to existing forest. This
was noted via visual inspection of aerial photographs

e Properties that had been visited in previous tree planting studies or efforts, but did not have a
project status of proposed, concept, or completed
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e Parcels containing a point representing an inadequate buffer in the County’s SCA data sets

e Parcels containing a wetland of palustrine forested, shrub/scrub, or emergent types, as
identified within MD DNR’s wetland GIS data layer

e Parcels containing an open pervious streamside area of significant length or connectivity to
existing forest. This was noted via visual inspection of aerial photography and through
analyzing 35-foot stream buffers in the MDP GIS data for Agriculture or Urban pervious
areas.

During a comprehensive review of sites selected by the GIS desktop analysis, Howard County
Stormwater Management Division staff had a chance to remove sites where conditions were
known to be not conducive for a tree planting project. As an additional step following this
meeting, staff of the Howard County Recreation and Parks department were also provided with
maps and given the opportunity to review the candidate sites and remove/add sites based on their
local knowledge of sites and proximity to known Forest Conservation Areas (FCASs). Parcels
with FCAs were not necessarily excluded, since in many cases the FCA made up a portion of the
property, while potential opportunities for additional tree planting were located elsewhere on the
parcel. In the end, a total of 29 sites within the Little Patuxent Watershed were selected for Tree
Planting assessment field visits, and 5 sites that had been visited in previous studies were also
selected for Tree Planting desktop assessments.

3.2.5 Qutfall Stabilization Assessments

GIS data from previous watershed studies, BMP inspections, and Illicit Discharge Detection and
Elimination (IDDE) investigations were used to identify an initial pool of outfall stabilization
candidates. The GIS data were used to select outfalls that had been previously identified as
having an erosion issue. Table 3-2 provides a list of the studies and their associated GIS data
used to obtain an initial pool of 194 candidate outfalls within the Little Patuxent Watershed.
Outfalls were removed from the initial pool of candidates if they were associated with an outfall
stabilization project identified in a previous study or were within Howard County’s Water
Quality Improvement Project database as a planned or completed project. Table 3-3 provides a
list of past studies and their associated GIS data used to remove candidate outfalls from the
initial pool. The stream restoration projects listed in Howard County’s Water Quality
Improvement Project database were also considered as projects that may narrow down the pool
of candidates. Howard County Stormwater Management staff determined that additional outfalls
were to be excluded from the pool of candidate sites due to their proximity to planned stream
restoration projects, which further narrowed down the candidate pool.

Several of the candidate outfalls were close enough to another candidate outfall that it was
possible that they were the same outfall surveyed during multiple studies or over multiple IDDE
investigations. All obvious duplicate outfalls were removed prior to the merging of candidate
outfall GIS layers from previous studies, but the duplication of several proximate outfalls could
not be verified due to a lack of a unique identifier and inconsistencies with surveyed outfalls
matching the location of outfalls and pipes contained within the County’s stormwater
infrastructure GIS layers. In order to get a sense of which outfalls might be duplicates, a 25-foot
buffer was created around each candidate outfall. A count of the number of candidate outfalls
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that fell within each 25-foot buffer was calculated, and buffers with a count of greater than one
resulted in the removal of the assumed duplicate outfall points. In the end, a total of 180 outfalls
within the Little Patuxent Watershed were selected for Outfall Stabilization Assessments.

Table 3-2. Past studies and GIS data used to identify candidate outfalls
Study Name GIS Data Used Criteria for Problem Sites

2000, 2002-2014 IDDE* IDDE Outfalls Geodatabases Erosion = Moderate or Severe

BMP Inspections* Howard County BMP Candidate = 3 or 4 on a 4 point scale
inspection spreadsheet

Upper Little Patuxent Layer of points collected Erosion Cause = Pipe Outfall

Watershed Management during Stream Corridor

Plan (SCA) - 2009 Assessment (SCA)

Dorsey Run SCA Layer of erosion points Erosion Cause = Pipe Outfall
collected during SCA

Little Patuxent SCA Layer of erosion points Erosion Cause = Pipe Outfall
collected during SCA

Centennial Lake Unified Layer of points collected All outfall issues noted during the

Stream Assessment (USA) | during USA assessments

— 2005

Wilde Lake USA — 2005 Layer of points collected All outfall stabilization sites noted
during USA during assessments

Wilde Lake Retrofits - Proposed Retrofit Projects TYPE = Outfall Stabilization OR

2005 Layer Plunge/Step pool

Columbia Association Project Site Points Layer Tier = 2 Report was reviewed to

(CA) Watershed determine which Tier 2 projects had

Management Plan — outfall stabilization recommended

2008/2009

Dry Pond Study —2013* Layers of ponds visited during | Ponds that fell within the Little Patuxent
Task 1 and Task 2 of Dry Pond | Watershed that had outfall channel
Study issues noted during the assessments

* Study identified additional outfalls that fell outside of the study areas. Results were clipped to the study
area.

Table 3-3. Past studies and GIS data used to exclude candidate outfalls

Study Name GIS Data Used Criteria
Howard County Water Quality BMP point layer in BMP Type = SPSC OR Outfall
Improvement Projects Howard County Projects
Database
General Growth Properties (GGP) GGP Retrofits Layer Type = Wooded Wetlands and
Downtown Columbia Study - 2008 Regenerative Stormwater Conveyance
CA Watershed Management Plan — | Project Site Points Layer Tier = 1 Note: Report was reviewed to
2008/2009 determine which Tier 1 projects had
outfall stabilization recommended
Upper Little Patuxent Watershed Restoration Sites Point Type = Stream Restoration/Outfall
Management Plan - 2009 Layer Stabilization OR Stream, Bank,
Outfall Stabilization OR Outfall
Stabilization/Restoration AND
Concept Plan = Yes
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3.3 Desktop Analysis Summary - Results

Tables 3-4 and 3-5 show the final breakdown of sites selected for field and desktop assessments.
The final number of sites that were actually assessed, which are presented in Chapter 4, do not
match the numbers shown in these tables for two reasons. First, in addition to the sites selected
through the desktop analysis, field teams had the ability to add new sites that they found in the
field, increasing the number of assessed sites. Second, some of the sites selected through the
desktop analysis were not able to be visited due to issues such as property owner constraints and
sites not being found, decreasing the number of assessed sites. Explanations of why sites could
not be assessed can be found in the consultant field reports located in Appendix A.

Table 3-4. Number of sites selected for field assessments in the Little Patuxent
Watershed

Assessment Type Number of Sites (or Stream Miles)
BMP Conversions (# of BMP facilities) 133
New BMPs for untreated impervious (# of sites) 188
Stream Restorations (# of stream miles) 50
Tree Planting (# of sites) 29
Outfall Stabilization (# of outfalls) 180
Total 530 sites + 50 stream miles

Table 3-5. Number of sites selected for desktop
assessments in the Little Patuxent Watershed

Assessment Type Total Number of Sites
BMPs Conversion 61
New BMP 6*
Tree Planting 5
Total 72

*QOne site ultimately evaluated in the field
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Field assessments were conducted in early 2015 to gather data on existing conditions in the Little
Patuxent Watershed and to recommend sites with potential restoration and stormwater retrofit
opportunities. Teams from four consultant groups were assigned portions of the Little Patuxent
Watershed to assess (Figure 4-1). Northern Little Patuxent was assessed by KCI Technologies,
Southern Little Patuxent by Versar, Hammond Branch by Biohabitats, and Dorsey Run by
McCormick Taylor. Additional desktop assessments were performed by Versar and KCI.

4.1 Field Methods and Calibration
4.1.1 Field Protocols

Howard County Watershed Assessment field protocols were developed by Versar, in
consultation with Howard County Stormwater Management Division and the other three
consultant teams. Data collection was customized for each of the five site types and focused on
(1) assessing current conditions and (2) identifying and describing restoration opportunities.

Specific protocols for each type in many instances drew from existing methodologies, but with
customization to ensure that data collected in the field met the needs for this project. Custom
data collection protocols were developed to document the following types of assessments and
recommendations.

e Conversion of existing stormwater BMPs - methods were derived from the Center for
Watershed Protection’s Retrofit Reconnaissance Investigation (RRI) protocol, from the
Urban Subwatershed Restoration Manual 3 (CWP 2007);

e Establishment of new stormwater BMPs for impervious surfaces not currently treated -
also from RRI (CWP 2007);

e Tree planting - methods were drawn from Pervious Area Assessments (PAA), Unified
Subwatershed and Site Reconnaissance, Manual 11 (CWP 2005) and Urban Reforestation
Site Assessment (URSA), Urban Watershed Forestry Manual, Part 3: Urban Tree Planting
Guide (CWP 2006);

e Stream restoration - methods were a combination of Stream Corridor Assessment (SCA,
Yetman 2001) for characterizing erosion and other stream features, EPA’s Rapid
Bioassessment Protocol (RBP, Barbour et al. 1999) for habitat assessment, Rosgen (1996,
2001) methods for Bank Erosion Hazard Index (BEHI) and other geomorphic indicators; and

e OQutfall stabilization - methods were primarily derived from the SCA protocols.

A complete field packet was distributed to each of the consultant teams to ensure that
assessments were being conducted in a consistent manner. The packet included guidance on
naming sites added in the field, a list of sites with special notes that field crews were to read prior
to assessing the sites, a field assessment decision flow chart, field names and domains for field
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Figure 4-1. Study areas for spring 2015 site assessments within the Little Patuxent Watershed
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assessment layers, Rapid Bioassessment Protocol habitat scoring sheets, and Bank Erosion
Hazard Index (BEHI) diagrams. A complete copy of the packet can be found in Appendix C.

4.1.2 Electronic Data Collection

Field assessment data were collected with mobile tablet devices through the ESRI ArcCollector
application. Digital photographs were taken at each assessment site and appended to the
database. The electronic collection of data allowed for data to be entered directly into a
geodatabase in the field and removed the step of having to manually enter data from paper
datasheets in the office. ESRI Web Maps that were linked to the field assessment geodatabases
were accessed from desktop computers to complete desktop assessment data entries, and to edit
the field data. An ArcCollector Field Data Collection Instructions packet was developed and
distributed to each of the consultant teams to be used as a reference guide while working with the
geodatabases and the associated background data layers. A complete copy of the packet can be
found in Appendix D.

4.1.3 Calibration of Field Teams

Prior to beginning data collection, two field assessment calibration days were held to ensure that
field personnel from each of the consultant teams were familiar with the methods being used to
collect field data and to create a consistent perspective among all consultant personnel for
recording field observations. The first calibration day covered BMP Conversion, New BMP, and
Tree Planting field assessment protocols, and was held on January 22, 2015. The second
calibration day covered Stream Restoration and Outfall Stabilization field assessment protocols,
and was held on January 29, 2015. Each of the calibration days consisted of a review, discussion,
and revisions to field assessment protocols in the morning, followed by a review of data
download, collection, and upload procedures with the tablets and the ArcCollector application in
the afternoon. Brief visits to representative field sites for each of the five assessment types were
also conducted.

4.1.4 Landowner Permissions

Once the complete list of field sites was created (see Section 3.3), an Excel file was created
listing all properties containing field sites, along with property ownership data derived from
county tax assessment data. The parcel address was used to identify the owner or local resident
who would be contacted via a notification letter. The following steps were taken to refine the
mailing list:

e For public property (e.g., county-owned parklands, schools), County staff confirmed that
sites were accessible and no letter was sent.

e School system personnel were contacted separately, through the Howard County Public
Schools Assistant Manager for Grounds. Field staff were also instructed to visit the school
office, upon arrival at each school site, in order to present identification and sign in.

e Parcels containing more than one site were reduced to a single entry, to avoid duplicate
mailings.



e For multiple-tenant commercial properties, a single letter was sent for the whole unit.

e Multi-owner or publicly accessible facilities (e.g., a commercial complex that would be
readily accessible from a parking lot) were removed from the mailing list.

e Howard County staff reviewed the list and removed a small number of properties that would
not be amenable to site visits. These parcels were clearly noted for the field crews’
information, within the ArcCollector application.

e Howard County staff developed an umbrella agreement with Columbia Association,
providing blanket permission for all sites on Columbia Association properties.

e Sites on agricultural properties were reviewed by the Soil Conservation District staff, who
helped identify appropriate sites to visit, prior to letters being sent.

e Inafew cases, County staff made direct contact with managers of larger properties (e.qg.,
Turf Valley golf course, Alpha Ridge landfill) to coordinate permission and access to those
sites.

e Parcels without address information were removed from the mailing list.

Howard County Stormwater Management Division staff developed a letter to send to property
owners (see Appendix E). All letters sent, or the landowner review process performed by the
County, were tracked in an Excel table for all sites and parcels. County staff sent out letters and
field staff were instructed to wait an initial period of two weeks after letters were sent before
beginning field work on private properties, to allow time for responses to be received by the
County.

A web-based map was developed by the project team for County staff to use in recording
permission responses and kept up-to-date as responses were received. Data fields were added to
the data for each parcel to capture permission status (Granted, Notify Prior to Accessing, or
Denied), comments, and contact name, address, and phone/email information. The map was
color-coded to reflect parcel permission status. All information was readily available to field
crews through the web map and ArcCollector application.

4.1.5 Field and Desktop Data Collection

The four field teams collected data during the period of March through May 2015. Teams
communicated with Versar and County staff as needed to answer questions that arose about BMP
data, site access, or other issues. Data were collected using field tablets, by working locally (with
daily backups) or by collecting data live, on-line, and saving directly to the server.

In addition to the field assessments, two of the consultant teams (Versar and KCI) conducted
desktop reviews of sites that were visited during the Upper Little Patuxent Watershed
Management Plan study (KCI) and the Howard County Dry Pond study (Versar). Desktop
assessments consisted of BMP Conversion, New BMP, and Tree Planting sites for KCI, and
BMP Conversion sites for Versar. All of the KCI desktop assessment sites were located within
the Northern Little Patuxent study area, whereas the Versar desktop assessment sites were
located throughout both Little Patuxent study areas. Data for desktop assessment sites were
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entered using the same data system along with field data, based on information available from
prior studies and, in a few cases, a brief field visit.

4.1.6 Field Summary Reports

At the conclusion of the field visits, the consultant teams were asked to prepare a field summary
report, summarizing field and desktop assessments completed, including the following
information:

e Summary of the number of field assessments completed, by type;
e If there were sites that could not be assessed in the field, a summary of primary reasons;
e Comments about data or assumptions made;

e Summary of the number of recommendations made at field sites, with initial field rating of
restoration potential (high, medium, or low);

e General comments about the types of recommendations made;

e List of sites reported to Howard County for follow-up because of suspected illicit discharges,
safety concerns, or other reasons;

e Other comments/explanations related to data collected; and

e Summary of sites evaluated via desktop assessments.
Consultant team Field Summary Reports are included in Appendix F.

4.1.7 Field Data Quality Assurance/Quality Control

At the completion of the field and desktop assessments, all of the data for a given area were
copied from the ESRI ArcGIS Server and sent to each of the consultant teams in the form of a
file geodatabase. Each team had an opportunity to make any additions or edits to the
geodatabases before they were sent to Versar for Quality Assurance/Quality Control (QA/QC).
Once the file geodatabases were received, Versar went through each and checked for logical data
(e.g., checking for stream bed particle size distributions that do not sum to 100%), use of correct
site IDs, matching assessment and recommendation data, and overall completeness. Once the
QA/QC process was complete, all of the file geodatabases were merged into a single personal
geodatabase that could be used for the prioritization analysis.

4.2 Summary - Little Patuxent Watershed Field and Desktop
Site Assessments

Table 4-1 provides a tally of the assessments conducted in Little Patuxent Watershed, for each of
the five assessment types. Examples of field conditions observed are shown in the photographs
in Figures 4-2 to 4-6. Locations of BMP Conversion, New BMP, Stream Restoration, Tree
Planting, and Outfall Stabilization Assessment sites are shown in Figures 4-7 to 4-9. All field
and desktop assessment site locations are shown in these maps.
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Table 4-1. Number of assessments completed in the Little Patuxent Watershed

Type Number of Sites (or miles) Assessed
BMP Conversion Field Assessments 129
New BMP Field Assessments 177
Stream Restoration Field Assessments 50.2
Tree Planting Field Assessments 44
Outfall Stabilization Field Assessments 191
Total Field Assessments 541 sites + 50.2 stream miles
BMP Conversion Desktop Assessments 51
New BMP Desktop Assessments 4
Tree Planting Desktop Assessments 4
Total Desktop Assessments 59 sites
Total Assessments 600 sites + 50.2 stream miles

Figure 4-2. Typical Dry Pond (left) and Extended Detention Dry Pond (right) evaluated during BMP
Conversion Assessments

Figure 4-3. Typical untreated impervious surface (left) and a potential location for a new BMP facility
(right) observed during New BMP Assessments
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Figure 4-7. Location of assessments conducted in the Northern Little Patuxent Study Area
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Figure 4-8. Location of assessments conducted in the Southern Little Patuxent Study Area, including
Dorsey Run
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4.2.1 BMP Conversion Assessments

A total of 129 BMP Conversion Assessments were conducted in the field, and an additional 51
BMP Conversion Assessments were conducted as desktop assessments. All BMP facilities
evaluated for conversion potential were existing dry ponds (Figure 4-2, left) or extended
detention dry ponds (Figure 4-2, right), with the exception of one wet pond. Types of BMP
conversion options proposed during field and desktop assessments are discussed in Section 2.7.
The majority of BMP Conversion Assessment sites were located in the Southern Little Patuxent
study area due to its higher density of impervious surfaces.

4.2.2 New BMP Assessments

A total of 177 New BMP Assessments were conducted in the field, and an additional 4 New
BMP Assessments were conducted as desktop assessments. The majority of areas evaluated for
BMP retrofits consisted of business parks with large buildings surrounded by parking and
driving surfaces for employees, customers, and deliveries. Other types of sites evaluated
included schools, community centers, and apartment buildings. Representative photos of New
BMP Assessment sites are shown in Figure 4-3. Similar to BMP conversion Assessment sites,
the majority of New BMP Assessment sites were located in the Southern Little Patuxent study
area due to its high density of untreated impervious surfaces.

4.2.3 Stream Restoration Assessments

A total of 50.2 miles of Stream Restoration Assessments were conducted in the field. The
majority of stream channels evaluated consisted of degraded 1% and 2" order perennial streams
(Figure 4-4). Several intermittent and ephemeral channels were also evaluated, as well as a short
section of the mainstem of the Little Patuxent River.

4.2.4 Tree Planting Assessments

A total of 44 Tree Planting Assessments were conducted in the field, and an additional 4 Tree
Planting Assessments were conducted as desktop assessments. Tree Planting Assessments
conducted for sites selected during the desktop analysis primarily consisted of open pervious
space located on County-owned land (Figure 4-5, right). Several Tree Planting Assessments were
conducted in riparian open pervious areas (Figure 4-5, left) that were noted while conducting
Stream Restoration Assessments; these riparian sites added were primarily on private property.

4.2.5 Outfall Stabilization Assessments

A total of 191 Outfall Stabilization Assessments were conducted in the field. The assessed
outfalls ranged in size from 4 to 120 inches in diameter, though over 50% of outfalls fell in the
18-36 inch size range. Photos of representative outfalls assessed during the study are shown in
Figure 4-6. The majority of the outfalls assessed during the study were located in the Southern
Little Patuxent due to its higher density of impervious surfaces and stormwater infrastructure.
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4.3 Summary - Little Patuxent Watershed Restoration and
Retrofit Recommendations

Locations of recommendations for BMP Conversion, New BMPs, Stream Restoration, Tree
Planting, and Outfall Stabilization made based on field and desktop assessments are shown in
Figures 4-10, 4-11, and 4-12. For all recommendations made, field crews assigned an initial
assessment of restoration potential, rating the recommendation as High, Medium, or Low
potential, based on field findings and other available information and observations. Table 4-2
summarizes the total numbers and restoration potential ratings for all recommendations made
within the Little Patuxent Watershed.

Table 4-2. Summary of recommendations in the Little Patuxent Watershed

Number of High Medium Low Potential

Type Recommendations | Potential Sites | Potential Sites Sites
BMP Convers[on Field 117 65 43 9
Recommendations
New BMP Field
Recommendations 388 128 164 %
Stream Restorz?\tlon Field 147 65 64 18
Recommendations
Tree Planting Fleld 58 33 13 12
Recommendations
Qutfall Stablllgatlon Field 86 39 38 9
Recommendations
Total Field 796 330 322 144
Recommendations
BMPCommman%MDp 48 32 14 2
Recommendations
NaNBMPDghw 4 3 1 0
Recommendations
Tmermng%MmJ 6 3 3 0
Recommendations
Total Desktop_ 58 38 18 2
Recommendations
Total Recommendations 854 368 340 146

4.3.1 BMP Conversion Recommendations

A total of 117 BMPs were recommended for conversion in the field, and an additional 48 BMPs
were recommended for conversion during the desktop assessments. The majority of the proposed
BMP conversion options consisted of wet ponds, wetlands, extended detention, bioretention, and
non-bioretention filtering practices. Multiple conversion options were identified at the majority
of the assessed sites.
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Area, including Dorsey Run
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4.3.2 New BMP Recommendations

A total of 388 New BMP Recommendations were proposed in the field, and an additional 4 New
BMP Recommendations were proposed for desktop sites. The majority of the proposed BMP
facilities consisted of bioretention and non-bioretention filtering practices. Multiple New BMP
facilities were recommended at most of the assessed sites.

4.3.3 Stream Restoration Recommendations

A total of 147 Stream Restoration Recommendations were proposed in the field. The total length
of the proposed projects is approximately 25 miles. In general, stream reaches recommended for
restoration contained either one (or multiple) instance(s) of severe bank erosion, or consistent
minor to moderate bank erosion along with unsuitable instream habitat and threatened
infrastructure (e.g., exposed utility pipes, power line poles located in the stream channel, etc.). In
addition, several concrete channels were recommended for removal.

4.3.4 Tree Planting Recommendations

A total of 58 Tree Planting Recommendations were proposed in the field, and an additional 6
Tree Planting Recommendations were proposed for desktop sites. Tree planting areas ranged in
size from approximately 0.25 acres to 20 acres. The majority of the Tree Planting
Recommendations were between 1 and 5 acres in planting area, and the total area of all proposed
tree planting projects is approximately 117 acres.

4.3.5 Outfall Stabilization Recommendations

A total of 86 Outfall Stabilization Recommendations were proposed in the field. The majority of
the proposed outfall stabilization projects consisted of regenerative stormwater conveyances and
were located in areas with high amounts of impervious cover.

4.4 Public Input and Feedback (Additional Sites)

Field assessment results were presented during a set of public meetings that were held by
Howard County Stormwater Management Division in June 2015. During the meetings, citizens
had the opportunity to review assessment findings and recommendations developed to date, and
to bring issues to the attention of the County that could be investigated as additional BMP
Conversion, New BMP, Stream Restoration, Tree Planting, or Outfall Stabilization Assessment
sites. Meetings included a County presentation of background information, an overview of the
watershed assessment process, and highlights of findings to date. During an interactive
discussion period, County and cons