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Executive Summary

E.l Introduction

The Spa Creek tidal subwatershed drains approximately 1.5 square miles of the urbanized land in
the City of Annapolis, Maryland before flowing into the Severn River and ultimately, the
Chesapeake Bay. The Center for Watershed Protection, Inc. (the Center) was contracted by the
Spa Creek Conservancy (SCC) through a National Fish and Wildlife Foundation (NFWF) grant
to develop the Spa Creek Tidal Subwatershed Assessment Report.

The Spa Creek Tidal Subwatershed Assessment Report is the culmination of a year of desktop
analysis and field assessments conducted by the Center and SCC volunteers. The scope of work
for the Center consisted of five tasks:

Conduct an Outfall Reconnaissance Inventory

Conduct an uplands assessment

Conduct stormwater retrofit inventory

Attend a stakeholder meeting on the final results of the field assessments and the final
recommendations in the report; and

5. Develop the final Spa Creek Tidal Watershed Assessment Report.

Pwn e

The Report specifies priority actions and identifies candidate stormwater retrofit and watershed
restoration project locations. Over 50 restoration opportunities were identified in the
subwatershed that is focused on reducing the impacts of stormwater runoff and restoring
degraded resources in the watershed. An overview and summary of results for each assessment
are provided in the following sections.

E.2  Description of Study Area

Similar to other urban waterbodies, concern for the Spa Creek is due to the potential pollutants
from the developed watershed. The tidal portion of Spa Creek flows through a major portion of
downtown Annapolis with the majority of land use characterized by urban and suburban uses,
such as residential, commercial, and marina and water recreation oriented businesses (Table 1).
Due to the dominant urban land use, the tidal portion of Spa Creek has an overall imperviousness
of 56.5 percent. The stormwater runoff and associated pollutants that enter the creek from the
developed areas is cause for concern.

E.3  Results of Subwatershed Assessments

Outfall Reconnaissance Inventory (ORI)

Under the National Pollutant Discharge Elimination System (NPDES), Phase Il communities,
which includes the City of Annapolis, are required to inventory and correct illicit discharges. An
illicit discharge is defined as a storm drain that has flow during dry weather containing pollutants
(Brown et al., 2004). Illicit discharges can result from several activities including a cross
connection between the sanitary pipes and the storm drain pipe system, discharge of residential

E-1
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wash water directly into the creek, or intermittent dumping of liquids (e.g. wash water or
automobile motor oil) directly into the storm drain.

The ORI is designed to inventory the location and condition of storm drain outfalls and screen
for potential illicit discharges. The location, size, material and a photograph of each outfall are
documented. The presence of flow and indicators of flow are noted including staining, vegetation
growth, odor, color and floatables. A water quality sample is taken at each flowing outfall for
analysis by a laboratory.

Thirty-seven storm drain outfalls were investigated in the tidal Spa Creek (Table 2, Map 1 of
Appendix A). Of these, only two outfalls had a dry weather flow where a sample was taken. The
samples were analyzed by the Chesapeake Bay Biological lab. The results are shown in Table 3.
Site OT-32, located downbhill of St. Mary’s School, had high levels of total phosphorus present.
Also, site OT-8 had high levels of total nitrogen.

Unified Subwatershed and Site Reconnaissance (USSR)

The USSR is a field survey to evaluate potential pollution sources and restoration opportunities
within urban subwatersheds (Wright, et al., 2004). The USSR is a “windshield survey” where
crews drive or walk every road to determine specific pollution sources and identify areas where
pollution prevention and restoration possibilities exist. The USSR has four major assessment
components, three were completed fro the Spa Creek Tidal Subwatershed. USSR field sheets are
provided in Appendix C.

Neighborhood Source Assessment (NSA)
Twenty neighborhoods were assessed in the subwatershed. The pollution severity for 11 of 20
residential neighborhoods was assessed as moderate, with 9 rated as having none (Table 4, Map
2 of Appendix A). The restoration opportunity was assessed as high for 1 neighborhood,
moderate for 6 and low for the remaining 13 sites. The top priorities for all the neighborhoods
are found in Table 5 and include:

e Tree planting,

e Landscaping the lawn with native vegetation and

e Downspout disconnection through the use of rain barrels

Appendix D has fact sheets on pollution prevention for these types of activities.

Hotspot Site Investigation (HSI)

Over a dozen hotspots were visited in the field with 4 sites determined to be confirmed hotspots
and 6 identified as not a hotspot (Table 6, Map 6 in Appendix A). The confirmed hotspots are
restaurants located in the downtown Annapolis area. These sites had evidence of wash water
being dumped directly into the storm drain system. While only a few restaurants were visited, the
conditions found in HSI-101 are representative of all restaurants in downtown Annapolis. The
COA was contacted regarding the activity at these businesses. Appendix D has fact sheets on
pollution prevention practices for these types of activities.

E-2
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Pervious Area Assessment (PAA)

Five sites were assessed for potential reforestation (Table 7, Map 4 in Appendix A). Of the five
sites visited, four can be reforested with minimal site preparation and one site has poor
reforestation potential.

Stormwater Retrofit Inventory

The stormwater retrofit inventory is an assessment of structural stormwater management
practices that are used to address existing stormwater management problems within a watershed
(CWP, 2007). They are an essential element of a holistic watershed restoration program because
they can help improve water quality, increase groundwater recharge, provide channel protection
and control overbank flooding. In addition to the stormwater management benefits they offer,
stormwater retrofits are used as demonstration projects, forming visual centerpieces that are used
to help educate residents and build additional interest in watershed restoration.

Preliminary stormwater retrofit concepts were developed for 22 sites within the Spa Creek tidal
subwatershed (Table 8, Map 5 in Appendix A). Multiple concepts were developed for many of
the sites. All of the preliminary concepts that were developed were onsite retrofit practices, such
as rain gardens, bioretention areas and filtration practices, or demonstration and education
projects.

E.4  Priority Projects

Potential projects in the Spa Creek Tidal Subwatershed were inventoried following the
completion of the ORI, USSR and stormwater retrofit inventory. A project ranking system was
developed to prioritize candidate projects within each assessment. Prioritized recommendations
made in this report are summarized in Table E-1. The table provides the impact ID,
recommended project, type of project, total score, timeline and responsible party/partners. The
table also indicates the potential for each recommendation to assist the COA in meeting three
initiatives; NPDES Phase Il permit, tree canopy goal, and impervious cover reduction goal.
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Table E-1. Spa Creek Tidal Subwatershed Prioritized List of Recommended Projects
City of Annapolis Goals

WED (el T Red Responsible
Site ID Recommended Project Assessment- NPDES C ree | educe Total Score Timeline Part ?Partners
Broad/Specific) | Permit anopy | Impervious y
Goal Cover
NSA-9b and NSA- Ir}vestlggte Rest(_)ratlon_Opportunltles Retrofit - Broad v N N 100 SCC.COA
9c in Public Housing Neighborhoods.
Construct Bioretention Areas and a
R-14 Perimeter Sand Filter at St. Mary’s Retrofit - Specific Y N N 100 SCC
Church and School
Develop Education and Training
HSI-101 Program on Proper Disposal of Wash USSR - Broad Y N N 95 SCC,COA
Water
HSI-200, HSI-201 Encourage Marinas to Become
and all other 9 - USSR - Broad Y N N 95 SCC
. Certified Clean Marinas
marinas Short-term
. Establish a Downspout Disconnection
All neighborhoods Program in Selected Neighborhoods USSR - Broad Y N N 90 SCC
R-2 Construct Bloretentlon_Areas at the Retrofit - Specific v N N 90 sce
Saltaire Condominiums
Construct a Demonstration Rain
Garden, Install Porous Pavers and . -
R-20 Plant Trees at Eastport Elementary Retrofit - Specific Y Y N %0 sce
School
Construct a Bioretention Area and . -
R-26 Plant Trees at Lafayette Park Retrofit - Specific Y Y N 90 SCC,COA
NSA Develop Incentive Programs for Tree
1,2,5,7,9b,9¢,11,12 P rog USSR - Broad Y Y N 85 Mid-term SCC,COA
Planting on Private Property
and 15b
NSA-9b, NSA-9c, -
NSA-2 and PAA. |  conductTreePlantinginThree | \;oop goedific |y % N 85 SCC,COA
302 Neighborhoods and a Pervious Area
All Neighborhoods Conduct Storm drain Stenciling ORI - Broad Y N N 85 SCC,COA
N/A Dlscuss_the Spa !:)rlve Dralnage_z Issues Retrofit - Broad v 82 SCC.COA
with the City of Annapolis
N/A Investigate Submerged Outfall at City ORI - Specific v N N 82 SCC,COA

Dock
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Table E-1. Spa Creek Tidal Subwatershed Prioritized List of Recommended Projects
City of Annapolis Goals

WED (el T Red Responsible
Site ID Recommended Project Assessment- NPDES C ree | educe Total Score Timeline Part ?Partners
Broad/Specific) | Permit anopy | Impervious y
Goal Cover
Construct a Bioretention Area at the . -
R-3 End of Garden Gate Lane Retrofit - Specific Y N N 80 SCC
All Marinas Distribute SCC "Be a Good Creek | )qqp proag | v N N 80 scc
Neighbor” Brochures to Marinas
Provide Street Clean-up and .
NSA-15 Education at End of Franklin Street | SR - Specfic Y N N 80 Sce
HSI-101 Condu_ct a Follow-up Investigation at USSR - Specific v N N 80 SCC.COA
City Downtown Restaurants
Construct a Bioretention Area at the . -
R-4 Boxwood Court Apartments Retrofit - Specific Y N N 80 SCC
Construct Bioretention Areas and
R-1 Install Native Plants at the Salvation | Retrofit - Specific Y N N 80 SCC
Army
Entire Watershed Establish Stg:(r;ré?;re:]m Sampling ORI - Broad Y N N 75 SCC,COA
Encourage the Implementation of
USNA Stormwater Treatment Practices at the | Retrofit - Broad N N N 75 SCC,USNA
U.S. Naval Academy (USNA)
. Inventory and Create Electronic Map .
Entire Watershed of Storm Drain Outfalls ORI - Specific Y N N 75 SCC,COA
Disconnect Downspouts and Remove
R-17 Impervious Cover at Annapolis USSR - Specific Y Y Y 75 SCC
Long-term
Elementary School
Develop a General Watershed
All Neighborhoods Education Program for the USSR - Broad Y N N 75 SCC
Neighborhoods
Remove Impervious Cover at -
R-1 Salvation Army on Hilltop Lane USSR - Specific M Y Y 2 ScC
Construct a Perimeter Sand Filter at . -
R-12 the Annapolis Yacht Club Parking Lot Retrofit - Specific Y N N 2 sceC
0T-32 Follow-up Investigation at OT-32 ORI - Specific Y N 60 SCC,COA
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1. Introduction

1.1 Introduction to the Project

In 2006, the Center for Watershed Protection, Inc. (the Center) and the Spa Creek Conservancy
(SCC) conducted an evaluation of the headwaters of the Spa Creek watershed to assess potential
restoration opportunities. The results of that assessment provided numerous stormwater retrofit
and pollution prevention projects designed to improve water quality and educate and involve
residents in protecting the health of Spa Creek (CWP, 2006). Due to the success of the Spa
Creek Headwaters Subwatershed Restoration Management Plan, the SCC decided to expand the
assessment to include the tidal portion of Spa Creek.

This report identifies priority opportunities for watershed protection and restoration for the SCC,
the City of Annapolis (COA) and other stakeholders to implement. It also summarizes the
conditions and opportunities in the Spa Creek tidal subwatershed, based on the results of the
following tasks:

e Conducted field work to assess the Spa Creek Tidal Subwatershed that included the
assessment of stormdrain outfalls, upland restoration and stormwater retrofit
opportunities

e Developed concepts for potential restoration projects that may improve water quality in
the Spa Creek Tidal Subwatershed.

e ldentified and prioritized potential restoration projects.

This report is structured as follows:

Section 1.0  Introduction

Section 2.0  Outfall Reconnaissance Inventory

Section 3.0  Unified Subwatershed and Site Reconnaissance
Section 4.0  Stormwater Retrofit Inventory

Section 5.0  Summary of Recommendations

1.2 Description of Study Area

Similar to other urban waterbodies, concern for the Spa Creek is due to the potential pollutants
from the developed watershed. The Spa Creek tidal subwatershed drains approximately 1.5
square miles of the City of Annapolis, Maryland. The majority of land use in this area is
dominated by urban and suburban uses, such as residential, commercial, and marina and water
recreation oriented businesses (Table 1). The tidal portion of Spa Creek flows through a major
portion of downtown Annapolis before emptying into the Chesapeake Bay. Due to its proximity
to the City Dock and other tourist attractions, Spa Creek has a high visibility factor for both
visitors and residents. In addition, several marinas line the shores of Spa Creek as the City of
Annapolis is claimed as the sailing capital of the world.
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Table 1. Spa Creek Tidal Subwatershed Land Use

Land Use Acres Percentage

Commercial 246.16 25.97%
Open Space 33.71 3.56%
Y4 Acre Residential 426.64 45.01%
1/8 Acre Residential | 124.25 13.11%
Transportation 39.79 4.20%
Water 3.79 0.40%
Woods 73.44 7.75%
Total acres 947.79

The tidal portion of Spa Creek has an overall imperviousness of 56.5 percent. The stormwater
runoff and associated pollutants that enter the creek from the developed areas is cause for
concern. Although this is fairly high, there are still some pervious areas that provide for
recreation and infiltration of runoff. The COA is currently working to increase its pervious cover
and tree canopy from 40% to 50% by 2036 (MDNR, 2006). In addition, the COA is regulated
under the federal NPDES Phase Il that requires management of stormwater pollution.
Implementation of several of the recommendations will not only improve the health of the creek
but may help the COA to increase tree canopy, meet NPDES Phase Il requirements and partner
with the SCC. This may provide a unique opportunity for the COA and the SCC to work together
to implement the projects identified in this memo to meet both the goals of the COA and SCC.

Section 2.0 Outfall Reconnaissance Inventory
2.1 Overview

Under the National Pollutant Discharge Elimination System (NPDES), Phase Il communities,
which includes the City of Annapolis, are required to inventory and correct illicit discharges. An
illicit discharge is defined as a storm drain that has flow during dry weather containing pollutants
(Brown et al., 2004). Illicit discharges can result from several activities including a cross
connection between the sanitary pipes and the storm drain pipe system, discharge of residential
wash water directly into the creek, or intermittent dumping of liquids (e.g. wash water or
automobile motor oil) directly into the storm drain. These untreated discharges flow directly into
Spa Creek contributing associated pollutants.

National Pollutant Discharge Elimination System Program (NPDES)

Under the NPDES regulatory program, the Clean Water Act makes it illegal to discharge
pollutants from a point source to the waters of the U.S. without a permit. The Stormwater Phase
I1 Final Rule requires operators of small municipal separate storm sewer systems (MS4s)
(“small” is defined by specific criteria set forth in EPA, 2000) to obtain an NPDES permit and
develop a stormwater management program to prevent harmful pollutants from entering the MS4
and being discharged into local waterbodies. NPDES Phase Il communities are also required to
develop local programs to address six minimum management measures: public education and
outreach; public participation and involvement; illicit discharge detection and elimination;
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construction site runoff control; post-construction runoff control; and pollution prevention/good
housekeeping (CWP, 2005). A copy of the general permit from Maryland Department of the
Environment (MDE) is in Appendix H.

2.2 Assessment Protocol

Center staff trained SCC volunteers on the detection of illicit discharges using the Outfall
Reconnaissance Inventory (ORI) (Brown et al., 2004) on April 28, 2007. The group used the
ORI to inventory outfalls along the tidal Spa Creek. Follow-up work was conducted on May 14,
2007 by Center staff resulting in the inventory 38 storm drain outfalls in the tidal spa creek.

The ORI is designed to inventory the location and condition of storm drain outfalls and screen
for potential illicit discharges. The location, size, material and a photograph of each outfall are
documented. The presence of flow and indicators of flow are noted including staining, vegetation
growth, odor, color and floatables. A water quality sample is taken at each flowing outfall for
analysis by a laboratory (Table 3).

2.3 Summary of Sites Investigated

A summary of the storm drain outfalls investigated and general findings for each are provided
below in Table 2 and Map 1 of Appendix A. Field sheets for each site are available in Appendix
B. Photo documentation for outfall conditions are found in Appendix H.

Thirty-seven storm drain outfalls were investigated in the tidal Spa Creek. Of these, only two
outfalls had a dry weather flow where a sample was taken. The samples were analyzed by the
Chesapeake Bay Biological lab. The results are shown in Table 3. Site OT-32, located downhill
of St. Mary’s School, had high levels of total phosphorus present. Also, site OT-8 had high
levels of total nitrogen.

Table 2. Summary of Outfall Reconnaissance Inventory Data

Site ID | Material Shape* RUpCERL Sl_meerged — Notes
(in.) in water Present
OT-1 RCP Circular 12.0 No No None
OoT-2 RCP Circular 27.0 Partially No None
Trickle of flow. No sample
OoT-3 Terracotta | Circular 8.3 No Yes taken.
OoT-4 PVC Circular 175 No No None
OT-5 RCP Circular 15 Fully No None
OT-6 RCP Circular 20 No No None
OT-7 Metal Circular 18-20 Fully No None
Moderate flow. Sample taken.
Algae and pipe benthic growth
OT-8 CMP Elliptical 33x24 No Yes noted.
OT-10 | RCP Circular 30 Partially No None
OT-11 | RCP Circular 12 Fully No None
OT-12 | CMP Circular 15 No No None
0T-13 | PVC Circular 15 No No None
0T-14 | PVC Circular 4 No Yes None
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Table 2. Summary of Outfall Reconnaissance Inventory Data

Site ID | Material Shape* D|m§n5|ons Sl_meerged Flow Notes
(in.) in water Present

OT-15 | CMP Circular 12 No No None
OT-16 | PVC Circular 12 Partially No None
OT-17 | PVC Circular 12 No No None
OT-18 PVC Circular 12 No No None
OT-19 | RCP Circular 24 Fully No None
0OT-20 | RCP Circular 15 No No None
OT-21 | RCP Circular 15 Partially No None
OT-22 | RCP Circular 15 Partially No None
OT-23 RCP Circular 12 No No None
OT-24 RCP Circular 12 No No None
OT-25 | RCP Circular 12 No No None
OT-26 | RCP Circular 12 No No None
oT-27 RCP Circular 12 No No None
OT-28 RCP Circular 12 No No None
OT-29 | Metal Circular 10 Partially No None
OT-30 | Metal Circular 12 Partially No None
0OT-31 RCP Box 14x14 No No None
0T-32 CMP Circular 15 No Yes Trickle of flow. Sample taken.
0T-33 | PVC Circular 5 No No None
0T-34 | PVC Circular 3 No No None
OT-35 | Metal Circular 10 No No None
OT-36 | Metal Circular 14 No No None
OT-37 | Metal Circular 14 No No None
OT-38 | RCP Circular 40 Partially No None

Table 3. Stormwater Outfall Sample Results

Site ID Sample Parameters (mg/l)
Total Phosphorus Total Nitrogen Ammonia Fluoride
OT-8 0.0959 4.00 0.030 *
0T-32 12.32 0.04 0.027 0.18

*Not Detected

General observations during the ORI include the following:

e A submerged outfall at City Dock exhibited a strong sewage odor. This outfall should be
further investigated by the COA and SCC to identify if an illicit discharge is present.

e Several of the stormdrain outfalls were partially submerged during the investigation. This
made it hard to determine if flow was present and thus an illicit discharge. A method to
detect an illicit discharge in this situation is to sample at a manhole further up the
stormdrain system. With assistance from the COA take the cover off the manhole to

identify if flow is present and if so sample for IDDE water quality parameters as

identified i

e Several storm drain outfalls identified are not on the COA’s paper storm drain map. The
COA'’s map should be updated with the new outfall locations.

n Table 3.
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Figure 1. Submerged outfalls at OT-22 and OT-38.

2.4 Recommendations

Recommendations to prevent/correct illicit discharges in the Spa Creek Tidal subwatershed are
presented below and organized by broad and specific recommendations.

Broad
[ )

Establish Storm drain Sampling Program. The COA should set up a systematic sampling
of storm drain outfalls as required in their NPDES Phase Il permit. If outfalls are
submerged, sampling should take place further up the stormdrain system at a manhole.
Ilicit discharges should be systematically investigated and fixed.

Conduct Storm drain Stenciling. Throughout the Spa Creek tidal subwatershed storm
drain stenciling should be conducted in collaboration with an education effort. The
education effort should inform residents of the direct link between what is put into the
storm drain system and its impact on Spa Creek. The goal of the program is to prevent
illicit discharge activities in the Spa Creek subwatershed. SCC should work with the
COA already established storm drain stenciling program. Implementation of this
recommendation may help the COA to comply with NPDES Phase Il requirements.

Specific

Inventory and Create Electronic Map of Storm Drain Outfalls. The SCC should inventory
the remaining storm drain outfalls within both the headwater and tidal section of Spa
Creek using the ORI protocol. Once complete, SCC will have an electronic version of a
complete map of all the storm drain outfalls within the Spa Creek subwatershed. This
information is useful to share with the COA. The SCC should provide assistance to the
COA to help monitor suspicious stormwater outfalls. Implementation of this
recommendation may help the COA to comply with NPDES Phase Il requirements.

Investigate Submerged Outfall at City Dock. During the ORI investigation, a strong
sewage odor was identified at City Dock near a submerged outfall. This outfall was not
assessed because it was entirely submerged. The COA stormdrain map shows that the
outfall collects stormwater from the COA downtown area where the dumping of wash
water from restaurants (H-100) was identified during the HSI. The SCC should work with
the COA to investigate and eliminate the sewage odor at the outfall. This includes taking

5
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a sample at a stormdrain manhole further up the stormdrain system to determine if an
illicit discharge is present. Implementation of this recommendation may help the COA to
comply with NPDES Phase Il requirements.

e Follow-up Investigation at OT-32. An outfall downhill of St. Mary’s School was
sampled during the ORI investigation. A sample was taken and laboratory results show
high levels of total phosphorus are present (12.32 mg/l). The SCC should determine if
the outfall drains St. Mary’s School and then work with the school and the COA to
investigate and eliminate the source of the phosphorus.

Section 3.0 Unified Subwatershed and Site Reconnaissance
3.1 Overview

Subwatershed restoration has traditionally focused on the stream corridor, with less attention
paid to upland areas where neighborhoods and businesses are located. These upland areas,
however, are important in subwatershed restoration, since they contribute stormwater pollutants
to the stream corridor. With this in mind, field crews conducted the Unified Subwatershed and
Site Reconnaissance (USSR) - a field survey to evaluate potential pollution sources and
restoration opportunities within upland portions of urban subwatersheds (Wright et al., 2004).
The Center, SCC, the COA and other project partners conducted the USSR in the Spa Creek
Tidal subwatershed on February 23, 2007.

3.2 Assessment Protocol

The USSR is a “windshield survey” where field crews identify specific pollution sources and
pollution prevention opportunities. The USSR can be a powerful tool in shaping the initial
subwatershed restoration strategy and in locating upland restoration projects that deserve further
investigation. The concept behind the USSR is to provide watershed groups, municipal staff, and
consultants with a quick but thorough characterization of all upland areas to identify major
sources of pollutants and restoration opportunities for source controls, pervious area
management, and improved municipal maintenance (i.e., education, retrofits, and referral for
immediate enforcement). The Spa Creek tidal USSR focused on three assessment components:

e Neighborhood Source Assessment (NSA) - profiles stormwater pollution source areas,
stewardship behaviors, and restoration opportunities within individual neighborhoods.
Looks specifically at yards and lawns, rooftops, driveways and sidewalks, curbs, and
common areas.

e Hotspot Site Investigation (HSI) - evaluates sites where the risk of stormwater
contamination is higher than normal (e.g., gas stations, large parking lots, municipal
maintenance yards) and provides recommendations for pollution prevention. Looks
specifically at vehicle operations, outdoor materials storage, waste management, building
conditions, turf and landscaping, and stormwater infrastructure.

e Pervious Area Assessment (PAA) — evaluates the potential to reforest turf areas or restore
natural area remnants at all open parcels within a subwatershed. Looks specifically at
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factors that influence the feasibility of upland restoration projects including vegetative
characteristics and current impacts on the parcel.

Prior to going out in the field, potential NSA, HSI and PAA locations were identified in the
office. Distinct neighborhood units were delineated using GIS data layers and digital
orthophotographs. The USSR field teams focused on identifying hotspots, and residential
pollution-producing behaviors that contribute to nutrient loading, as well as areas with
significant reforestation opportunities.

Neighborhood Source Assessment (NSA)

Neighborhoods were assessed in terms of age, lot size, tree cover, drainage, lawn size, general
upkeep, and evidence of resident stewardship (e.g., storm drain stenciling, pet waste
management signage). Each site was assigned a pollution severity of “severe,” “high,”
“moderate,” or “low,” using a set of benchmarks set forth in Wright et al. (2004). Pollution
severity is an index of how much nonpoint source pollution a neighborhood is likely generating
based on easily observable features (e.g., lawn care practices, drainage patterns, oil stains). Each
neighborhood was also assigned a restoration potential of “high,” “moderate,” or “low.”
Restoration potential is a measure of how feasible onsite retrofits or behavior changes would be
based on available space, number of opportunities, presence of a strong homeowners association,
and other factors. Opportunities for the following types of restoration activities were evaluated
for each site:

e On-site retrofits — such as rain gardens, rain barrels, or other rooftop disconnection
practices

e Better lawn and landscaping practices — including improved buffer protection, native
plants, turf reduction, proper fertilization and pesticide application, and mowing practices

e Dumping and trash — proper disposal of car maintenance fluids, trash and debris

e Better open space management — management of neighborhood common areas or
courtyards (e.g., landscaping, pet waste)

Hotspot Site Investigation (HSI)

At hotspot sites, field crews evaluated the potential for stormwater pollution from source areas
such as vehicle operations, outdoor materials storage, waste management, building conditions,
turf and landscaping, and existing stormwater infrastructure. Based on observations at the site,
restoration opportunities include follow-up inspections, illicit discharge investigations, retrofits,
or pollution prevention and education.

The overall pollution potential for each hotspot site was determined based on observed sources
of pollution and the potential of the site to generate pollutants that would likely enter the storm
drain network. The hotspot designation criteria set forth in Wright et al. (2004) was used to
assign a status to each site based on field crew observations. Sites were classified into four initial
hotspot status categories:

e Not a hotspot — no observed pollutant; few to no potential sources
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e Potential hotspot — no observed pollution; some potential sources present
e Confirmed hotspot — pollution observed; many potential sources
e Severe hotspot — multiple polluting activities directly observed

Pervious Area Assessment (PAA)

At pervious areas, field crews evaluated the potential for land reclamation, reforestation, or
revegetation. Each site was evaluated based on the quality of the vegetation present and any
conditions that prevent the site from being considered a good candidate for restoration efforts.

The overall recommendation for each site was assessed based on existing conditions at the sites
including parcel size, ownership, invasive species, etc. The initial recommendation criteria as set
forth in Wright et al. (2004) was used to determine the status of each site based on field crew
observations. Sites were classified into four initial recommendation categories:

e Good candidate for natural regeneration

e May be reforested with minimal site preparation
o May be reforested with extensive site preparation
« Poor reforestation or regeneration site

3.3 Summary of Sites Investigated

A summary of the neighborhoods and hotspots investigated and general findings for each are
provided below. Field sheets are available in Appendix C. Photo documentation for
neighborhood conditions, hotspots and pervious areas can be found in Appendix H.

Neighborhoods

Twenty residential neighborhoods were assessed using the NSA. The assessment was used to
evaluate prevalent residential behaviors that contribute to stormwater pollution (e.g., excessive
lawn fertilization, vehicle maintenance), and to help target future educational campaigns to the
most appropriate locations and behaviors of concern. The neighborhood sites are shown in Map
2 of Appendix A. None of the neighborhoods in the study area met the definition of a high
pollution generator; eleven were classified as moderate generators and 9 were considered to have
little to no pollution severity. One neighborhood was identified as having a high restoration
potential, with six more having moderate potential. The top priorities for all the neighborhoods
include tree planting, landscaping the lawn with native vegetation and downspout disconnection
through the use of rain barrels.

Table 4 summarizes the pollution and restoration classifications assigned to each of the
neighborhoods evaluated. Priority neighborhoods are highlighted in yellow. Table 5 summarizes
pollution prevention opportunities in each neighborhood. Opportunities include downspout
disconnection (rainbarrels, rain gardens, or stormwater planters), storm drain marking, lawn and
landscaping, and tree planting. Appendix D provides additional information for each type of
opportunity. This table should be used to target neighborhoods for watershed-wide programs
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(e.g., street tree planting). Map 2 in Appendix A shows the distribution of neighborhood
pollution prevention opportunities.

Table 4: Spa Creek Neighborhood Pollution Severity and Restoration Potential

Site ID Location Description Pollution Severity | Restoration Potential
NSA-01 Silopanna None Low
NSA-02 Admiral Farragut Apts Moderate Moderate
NSA-03 Regent Drive None Low
NSA-04 Gemini Drive None Low
NSA-05 Young’s Farm Road Moderate Low
NSA-06 Primrose Acres None Low
NSA-07 Landing at Spa Creek None Low
NSA-07B August Woods None Low
NSA-08 Van Buren Moderate Moderate
NSA-09B Public Housing Moderate High
NSA-09C Harbor House Moderate Moderate
NSA-10 Boucher Street Moderate Moderate
NSA-11 The Point Condominiums Moderate Moderate
NSA-12 1°-5" Street Moderate Moderate
NSA-13 Murray Hill/Market Street Moderate Low
NSA-14 East of Main Street Moderate Low
NSA-15 Murray Hill E of Monticello Moderate Low
NSA-15B Murray Hill South of West None Low
NSA-16 Murray Hill W of Monticello None Low
NSA-20 Hawkins Cove None Low

Table 5. Spa Creek Neighborhood Recommendations

Recommended Actions
Site ID I o0 D_|sconnect|on Stormdrain Lawn and Tree
Rain Barrel Glz?clign Stgli?nv;/:rter Marking Landscaping | Planting

NSA-01 v v v v v
NSA-02 v v v v
NSA-03 v v v v

NSA-04 v v

NSA-05 v v v v v
NSA-06 v v v v

NSA-07 v v v v v
NSA-07B v v

NSA-08 v v v v

NSA-09B v v v v v
NSA-09C v v v v v
NSA-10 v v v v

NSA-11 v v v v
NSA-12 v v v v v
NSA-13 v v % v

NSA-14 v v v

NSA-15 v v

NSA-15B v v v
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NSA-16 v v
NSA-20 v v

General observations during the NSA include the following:

e The majority of neighborhoods had low to moderate lawn care intensity and minimal
landscaping and forest canopy. A tree planting program is recommended throughout the
subwatershed. Trees could be planted in the right-of-way or lawns.

e Several neighborhoods have homes where the rooftop downspouts drain to impervious
surfaces (i.e., driveway or street). The SCC should continue the existing rain barrel
program for downspout disconnection. This program will provide runoff volume control
and reduce the amount of pollutants reducing Spa Creek. Additional downspout
disconnection methods should be explored including rain gardens and stormwater
planters. Detailed information on several methods for downspout disconnection is
provided in Appendix D.

e There are opportunities for more educational signage. While pet waste pick-up signs and
stations were provided in some locations, more might be incorporated in Truxton Park and
other locations. There was also very little storm drain stenciling. Storm drain markers and
signage will increase the awareness of the relationship between the storm drain system
and Spa Creek.

Stormwater Hotspots

Field crews assessed over a dozen representative hotspot candidates including automobile related
sites (i.e., gas station, car repair), municipal sites (i.e., schools), and commercial sites (i.e.,
restaurants, marinas). Four sites were identified as confirmed hotspots, and six sites had no
observed or apparent pollution sources and were not considered hotspots. The confirmed
hotspots are restaurants located in the downtown Annapolis area. These sites had evidence of
wash water being dumped directly into the storm drain system. While only a few restaurants
were visited, the conditions found in HSI-101 are representative of all restaurants in downtown
Annapolis. The COA was contacted regarding the activity at these businesses. Table 6
summarizes the hotspot status and identifies pollution problems at each site visited. Map 3 in
Appendix A shows the location of the hotspots assessed.

General observations during the HSI include the following:
e Restaurants located in downtown Annapolis represented the confirmed hotspots. Improper
disposal of wash water as well as improper oil and grease management were noted. These

conditions are documented in Figure 2.

e Several boat marinas were assessed during the HSI. While they were determined to not be
hotspots, only one marina was a certified Clean Marina.

10
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Figure 2. Evidence of poor storage practices and possible discharges (A) Uncovered storage of grease (B)
Wash water dumped into the storm drain.

Table 6. Summary of Hotspot Sites Investigation

Identified Pollution Problems
g(:;ﬂgt Site ID Site Description Outdoor | 1\ crer | Vehicle Wash
Material T A Operations water
Storage g (Boats) Dumping
HSI-101 McGarvey’s v v
Confirmed HSI-101 lejdletown S v v
HSI-101 Chick and Ruth’s v v v
HSI-101 Buddy’s Crabs and Ribs v v
HSI-200 Sarles Boatyard and Marina v
HSI-201 Petrini’s Boatyard v
HSI1-202 Vacant Lot
Not a
hotspot | HSI-203 Eastport Yacht Club v
HSI-300 Texaco Station v
i Shopping Center at Forest Road
HSI-301 and Young’s Farm Road v

Pervious Areas

Field crews assessed five pervious areas within the subwatershed. Four of the sites can be
reforested with minimal site preparation and one has poor reforestation potential. Table 7
summarizes the recommendation for each pervious area site visited, and highlights sites with
minimal site preparation. Map 4 in Appendix A shows the location of the pervious areas
assessed.

Table 7. Summary of Pervious Area Assessment

Site ID Location Site Description Initial Recommendation
Small pervious area
adjacent to existing May be reforested with minimal site preparation;
PAA-201 | First Baptist Church | parking lot recommend pursuing with property owner buy-in
Field adjacent to Open field appears to
Baseball Fields near | have no use. Located May be reforested with minimal site preparation;
PAA-202 | NSA-9 adjacent to existing recommend pursuing with property owner buy-in

11
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forested area

PAA-300 | Street Right of way NSA-15h be constrained by location of houses and utilities

Small right-of-way in Poor reforestation or regeneration site. The site may

Strip of land along Chase
Street. Site was identified | May be reforested with minimal site preparation;

PAA-301 | Maryland Hall in CWP, 2006 site is publicly owned
Admiral Farragut Pervious area adjacent to | May be reforested with minimal site preparation;
PAA-302 | Apartments existing forest recommend pursuing with property owner buy-in

Figure 3 illustrates some of these findings from the PAA.

Figure 3. Example PAA locations. (A) Site PAA-201 is located at the First Baptist Church; (B) Site PAA-202
is located behind NSA-8.

General observations during the PAA include the following:

e Three of the PAA sites are located on private property, one on a public right of way and
another site ownership is unknown. Private landowners need to be contacted prior to tree
planting efforts.

3.4 Recommendations

Recommendations to reduce upland pollution sources in the Spa Creek tidal subwatershed are
presented below and are organized by broad and specific recommendations.

Broad:

e Encourage Marinas to Become Certified Clean Marinas. Several boat marinas located
along the shores of the tidal Spa Creek were assessed. The activities performed at the
marinas range from maintenance to storage of boats. Only one marina, the Eastport Yacht
Club, is certified as a Clean Marina through the Maryland Department of Natural
Resources Clean Marina Program. The SCC should assist other marinas to become a
certified Clean Marina. A copy of the Clean Marina Award checklist is provided in
Appendix G and additional information on the program is found at
http://www.dnr.state.md.us/boating/cleanmarina/

12
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e Distribute SCC “Be a Good Creek Neighbor” Brochures to Marinas. SCC should work
with Marinas to educate boat owners on potential impacts to Spa Creek from boats. This
can be done through the distribution of their brochure on “How to Wash and Service your
Boat for a Clean Creek” to local marinas. The brochures will provide important
information on how to keep trash, oil, solvents and toxins out of Spa Creek.

e Develop Education and Training Program on Proper Disposal of Wash Water.
Restaurants located in downtown Annapolis represented the confirmed hotspots.
Evidence was found of wash water from the restaurants that was dumped into storm
drains. Dumping wash water into the storm drain system is considered an illicit
discharge. The wash water should be disposed of into the sewer system where the water
will be treated. A follow-up education program for the staff and supervisors at these
businesses should be established. Tips for proper disposal of wastewater from the City of
Santa Maria, CA are found at: http://www.santamariacleanwater.org/restaurant.htm. In
addition, poor oil and grease management practices were noted. Implementation of this
recommendation may help the COA to comply with NPDES Phase 11 requirements.

e Develop Incentive Programs for Tree Planting on Private Property. The COA, working
with local environmental groups, such as the SCC, should develop an incentive program
for tree planting on private property. Private lands, particularly residential lawns, often
include the majority of turf cover in a watershed. Encouraging replanting in these areas
may have a significant impact on overall tree cover. Tree planting incentive programs can
include providing native trees to residents at a reduced cost or no cost, distributing
coupons to residents to put toward purchase of trees at local nurseries, and educating
residents about the benefits of trees and proper tree planting and care techniques.
Baltimore County’s Growing Home campaign is a good example of an incentive
program. Information is available at:
www.baltimorecountymd.gov/Agencies/environment/growinghome/index.html.
Implementation of this recommendation may help the COA to comply with NPDES
Phase Il requirements and the COA forest canopy goal.

e Establish a Downspout Disconnection Program in Selected Neighborhoods. This program
would redirect rooftop downspouts into rain gardens, rain barrels, or stormwater planters
where space is available. The COA has an existing rain barrel program that should target
neighborhoods identified in Table 5.

e Develop a General Watershed Education Program for the Neighborhoods. This program
should include hands-on activities such as storm drain marking and stream clean-ups.
This program should educate residents on the relationship between the stream in their
backyard and their individual impacts on Spa Creek. The COA has an existing stormdrain
marker program that should be used. Table 5 should be used to identify targeted
education efforts for each neighborhood.
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Specific:

Conduct Tree Planting in Three Neighborhoods and a Pervious Area (NSA-9b, NSA-9c,
NSA-2 and PAA-302). Three neighborhoods (public housing off Madison Street,
Harbour House and Admiral Farragut Apartments) have pervious land for potential tree
planting. Tree plantings at these sites should be further investigated through meetings
with the community associations. Tree plantings will help the COA reach its tree canopy
goal.

Provide Street Clean-up and Education at End of Franklin Street (NSA-15). Dumping of
lawn clippings, pet waste, debris, etc. is present at the end of Franklin Street. The debris
should be removed and residents should be educated regarding the impacts of dumping
along the shore of Spa Creek. Pet waste stations should be established near the site for
residents to dispose of dog waste. Implementation of this recommendation may help the
COA to comply with NPDES Phase Il requirements.

Conduct a Follow-up Investigation at City Downtown Restaurants (HSI-101). The
improper dumping of wash water into storm drains and poor oil and grease management
was found at several restaurants in downtown Annapolis. The Center contacted the COA
to inform them of these problems. The COA should work with the owners and employees
of the restaurant to provide education on proper disposal methods. Implementation of this
recommendation may help the COA to comply with NPDES Phase Il requirements.

Disconnect Downspouts and Remove Impervious Cover at Annapolis Elementary School
(R-17). The Annapolis Elementary School has opportunities for the removal of
impervious cover and disconnection of downspouts. The school has a concrete area that
appears to have been used as a playground. This area appears to no longer be used as the
school has a new playground. The concrete in this area could be removed and planted
with vegetation. In addition, there is potential to disconnect downspouts from the school
building. The concepts should be discussed in more detail with the property owner to
further explore its feasibility. Implementation of this recommendation may help the
COA to comply with NPDES Phase Il requirements.

Remove Impervious Cover at Salvation Army on Hilltop Lane (R-1). The Salvation
Army has a large parking lot that appears to never be fully used. A part of the parking lot
could be removed. This area could then be planted with trees. Implementation of this
recommendation may help the COA to comply with NPDES Phase Il requirements.

Section 4.0 Stormwater Retrofit Inventory

4.1 Overview

The Center, SCC, and other project partners conducted a stormwater retrofit inventory in the Spa
Creek tidal subwatershed on March 19-20, 2007. The assessment was used to identify
stormwater retrofit opportunities within the subwatershed.

14
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Stormwater retrofits are structural stormwater management practices that are used to address
existing stormwater management problems within a watershed (CWP, 2007). They are an
essential element of a holistic watershed restoration program because they can help improve
water quality, increase groundwater recharge, provide channel protection and control overbank
flooding. Without using stormwater retrofits to address existing problems and to help establish a
stable, predictable hydrologic regime by regulating the volume, duration, frequency and rate of
stormwater runoff, the success of many other watershed restoration strategies such as bank
stabilization, riparian reforestation and aquatic habitat enhancement cannot be guaranteed. In
addition to the stormwater management benefits they offer, stormwater retrofits are used as
demonstration projects, forming visual centerpieces that are used to help educate residents and
build additional interest in watershed restoration.

Stormwater retrofits are broken into three general categories: offsite storage, onsite
nonresidential and onsite residential. Offsite storage retrofits, such as ponds and wetlands,
generally provide the widest range of watershed restoration benefits because of their ability to
treat relatively large drainage areas. However, onsite retrofit practices, such as bioretention and
filtration practices, can provide a substantial benefit when applied to a large number of sites.

4.2 Assessment Protocol

Potential stormwater retrofit opportunities within the Spa Creek tidal subwatershed were
assessed during the retrofit inventory. Over 20 candidate project sites were identified prior to the
field investigation using aerial photography, GIS data, project partner input and information
gathered during the upland assessments. Candidate sites were typically located at publicly-owned
open space (e.g., schools, parks), institutions (e.g., United States Naval Academy, Salvation
Army), street ends and parking lots.

A field crew visited each of the pre-identified candidate sites and a few additional sites during
the field investigation. Using the Retrofit Reconnaissance Inventory (RRI) field form, the
stormwater retrofit potential of each candidate site was evaluated by analyzing drainage patterns,
drainage areas, impervious cover, available space and other site constraints (e.g., conflicts with
existing utilities and land uses, site access and potential impacts to natural areas). Unless there
were obvious site constraints and/or evidence that a particular stormwater retrofit would offer no
watershed benefits, a preliminary retrofit concept was developed for each site.

The development of each stormwater retrofit concept was based on the size of the candidate site,
the particular constraints and characteristics of the site, the size of the drainage area to be treated,
the land use and amount of impervious cover within the drainage area and the overall watershed
restoration goals being pursued. For this retrofit inventory, the primary objective was to identify
opportunities to provide stormwater treatment. A secondary objective was to identify potential
demonstration or education projects within the subwatershed.
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4.3 Summary of Sites Investigated

Preliminary stormwater retrofit concepts were developed for 22 sites within the Spa Creek tidal
subwatershed (Table 8). Multiple concepts were developed for many of the sites. All of the
preliminary concepts that were developed were onsite retrofit practices, such as rain gardens,
bioretention areas and filtration practices, or demonstration and education projects. More
detailed conceptual designs were developed for the eight sites highlighted in Table 8. This table
also includes the estimated percentage of pollutant removal and estimated cost for each practice.

Map 5 in Appendix A shows the locations where preliminary stormwater retrofit concepts were
developed. The completed RRI field forms, which summarize the observations made during the
field work and illustrate the preliminary retrofit concepts, are found in Appendix E. Photo
documentation for the stormwater retrofits can be found in Appendix H.
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Table 8. Stormwater Retrofit Opportunities

, Area Impervious Nutrient Removal (%)* Cost
Site ID Location Proposed Project(s) EIXE?;Se)dl Are(aA Irr::;ted Observations 1 | TN | zn | Tss | Estimate’
R-1 Salvation Army Bioretention (parking lot) | 0.5 0.4 Opportunity to remove impervious cover | 45 |45 |80 |60 $32,779
Bioretention (cul-de-sac) | 1.0 0.9 in parking lot and cul-de-sac 4 |4 |80 |60 $14,674
Native Plantings 1.0
R-2 Saltaire Condominiums Bioretention 0.25 0.1 Existing inlets are located in depressional |45 |45 |80 |60 $22,324
Native Plantings 0.25 areas
R-3 End of Garden Gate Bioretention 1.0 0.29 End of street application 45 |45 |80 |60 $10,367
Lane
R-4 Boxwood Court Bioretention 2.0 1.1 Large parking lot drains to inlet located 45 |45 |80 |60 $21,710
Apartments behind dumpster
R-5 Spa Drive, East of Wet Swale 1.0 0.35 Erosion and drainage issues associated 45 |5 |70 |80 $39,749
Children’s Museum with sanitary sewer line and berm
R-6 Amos Garrett Park Tree Planting 0.5 N/A Existing rain garden and native plantings, | N/A | N/A | N/A | N/A N/A
Educational Signage but could augment with additional plants
and signage
R-7 End of Monticello Street | Vegetated Filter Strip 2.0 0.6 Opportunity to use street end park fortree |45 |5 |70 | 80 $24,394
planting
R-8 End of Thompson Street | None None N/A Site use, space and slope constraints N/A | N/A | N/JA | N/A N/A
R-9 End of Franklin Street Coastal Plain Outfall 2.5 0.88 Site is used by residents to dump yard 45 |45 |80 |60 $34,780
waste and other materials
R-10 End of Cheston Street Bioretention 2.0 0.8 Opportunity to use street end for tree 45 |45 |80 |60 $31,254
planting
R-11 End of Southgate None None N/A Site use, space and slope constraints N/A | N/A | N/A | N/A N/A
Avenue
R-12 Annapolis Yacht Club Perimeter Sand Filter 0.5 0.38 Need cooperation of land owner 45 |30 (9 |85 $26,209
Parking Lot
R-13 City Dock Bioretention 1.0 1.0 Site use and space constraints 45 |45 |80 |60 $36,209
Linear Tree Pit 1.0 1.0 45 |45 |80 |60 $241,395
R-14 St. Mary’s Church and Bioretention 25 0.88 Treat runoff from parking lot and 45 |45 |80 |60 $34,380
School Perimeter Sand Filter 0.5 0.5 Shipwright Street 60 |30 |9 |8 $34,485
R-15 US Naval Academy Stormwater Planters TBD® N/A USNA is using stormwater treatment N/A | N/A | N/A | N/A N/A
Impervious Cover practices in new development and
Removal redevelopment projects
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Table 8. Stormwater Retrofit Opportunities

! Estimated based on field observations and available GIS data
2 Proposed projects listed represent several potential options for each site
® Area treated is to be determined by the USNA
* Pollutant removal values from CWP, 2007

® Cost estimates are base construction costs from CWP, 2007
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, Area Impervious Nutrient Removal (%)* Cost
Site ID Location Proposed Project(s) EIXE?;Se)dl Are(aA Irr::;ted Observations 1 | TN | zn | Tss | Estimate’
R-16 End of Conduit, Market | None None N/A Site use, space and slope constraints N/A | N/A | N/A | N/A N/A
and Revell Streets
R-17 Annapolis Elementary Impervious Cover 1.0 1.0 Site use and space constraints 65 |40 |65 |90 $413,820
School Removal/Pervious Pavers
R-18 Burnside Park None None N/A Site use, space and slope constraints N/A | N/A | N/A | N/A N/A
R-19 President Point Native Plantings 1.0 N/A Add native vegetation to existing N/A | N/A | N/A | N/A N/A
Condominiums Educational Signage depressional areas around inlets
R-20 Eastport Elementary Rain Garden 0.03 0.03 School is interested in restoration 45 |45 |80 |60 $920.00
School Porous Pavers 0.25 opportunities
Tree Planting 0.5
Educational Signage
R-21 Bay Program Offices Stormwater Planter 1.0 1.0 Complex retrofit concept 25 |25 |40 |30 $93,110
R-22 Silopanna Road and Spa | Bioretention 3.0 0.9 Opportunity also identified in Spa Creek 45 |45 |80 |60 $36,590
Drive, Near Children’s Headwaters Restoration Plan
Museum
R-23 Silopanna Road and Spa | Coastal Plain Outfall 5.0 15 Erosion in channel below existing outfall | 45 |45 |80 | 860 $60,984
Drive, Behind Children’s
Museum
R-24 Boxwood Court Bioretention 0.5 0.5 Treat runoff from small parking lots 45 |45 |80 |60 $18,105
Apartments Dry Swale 0.5
R-25 Forest Drive Shopping Bioretention 15 15 Treat runoff from front and rear parking 45 |45 |80 |60 $54,314
Center Bioretention 1.0 1.0 lots 45 |45 |80 |60 $36,209
R-26 Lafayette Park Bioretention 0.5 0.09 Curb cut and trench drain would be 45 |45 |80 |60 $6,098
Tree Planting 0.5 needed for bioretention area
Educational Signage
Notes
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4.4 Recommendations

Several recommendations were developed based on observations made during the field
investigation. These were split into broad and site-specific recommendations as presented

below.

Broad:

Encourage the Implementation of Stormwater Treatment Practices at the U.S.
Naval Academy (USNA). The Center and SCC met with representatives from the
USNA to discuss stormwater retrofit opportunities. A summary of the meeting is
found in Appendix F. Typically, stormwater management could be improved at an
institution like the USNA through stormwater retrofitting. However, because of
space constraints, fill soils and drainage issues, there are very few stormwater
retrofit opportunities on the yard. Due to these constraints, the USNA is working
to improve stormwater management through impervious cover reduction and the
use of stormwater planters on new development and redevelopment projects. SCC
should encourage the continued implementation of these and other on-site
stormwater treatment practices at the USNA. Resources with additional
information about on-site stormwater treatment practices include:

o Philadelphia, PA Stormwater Management Guidance Manual
(Philadelphia, 2007)

o Portland, OR Stormwater Management Manual (Portland, 2004)

0 Minnesota Urban Small Sites BMP Manual (MC, 2001)

Investigate Restoration Opportunities in Public Housing Neighborhoods (NSA-9b
and NSA-9c). There are a number of public housing neighborhoods within the
subwatershed. The neighborhoods have a significant amount of open space that
could be used to implement restoration practices, such as small on-site stormwater
retrofits (e.g., rain gardens, downspout disconnection, impervious cover removal).
These restoration projects would have both water quality and aesthetic benefits.

Prior to developing concepts for any of these projects, SCC and the COA should
discuss these options with the Public Housing Authority. The Public Housing
Authority may have concerns with the projects (e.g., safety and maintenance
concerns) that need to be addressed as early as possible in the planning process.

Discuss the Spa Drive Drainage Issues with the City of Annapolis. During the
stormwater retrofit inventory, a significant drainage issue was identified along
Spa Drive, just east of the Chesapeake Children’s Museum (Figure 4). In this
area, Spa Drive cuts across a natural drainage way. A berm located on the east
side of the roadway prevents stormwater runoff from following its natural
drainage course across Spa Drive and into the wetland located on the west side of
the road. Stormwater runoff has eroded a 4 foot section of the berm and has
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exposed the sanitary sewer line that is buried within. Standing water was observed
on the east side of the road and there was evidence (e.g., sediment deposits) that
stormwater regularly ponds on the surface of the roadway. SCC should discuss
this issue with the COA and see if there are any plans to develop a sustainable
solution to the drainage issue in this area. A bridge may be necessary to
adequately address the drainage and erosion issues.

Figure 4: Stormwater runoff eroded a section of the berm located on the east side of Spa Drive and
exposed a buried sanitary sewer line (left). The berm prevents stormwater runoff from following its
natural drainage path into the wetland located on the west side of Spa Drive and water appears to
regularly pond on the surface of the roadway (right).

Specific:

Ideally, SCC would work with appropriate project partners and stakeholders to pursue all
of the stormwater retrofit opportunities listed in Table 8. Given limited resources,
however, this is not a realistic goal. Therefore, SCC should focus its efforts on
implementing the top retrofit opportunities, which are described in more detail below.
The projects are located at eight restoration sites and include a combination of on-site
stormwater retrofit practices, such as rain gardens, bioretention areas and filtration
practices, and demonstration and education projects.

e Construct Bioretention Areas and Install Native Plants at the Salvation Army (R-
1). There are multiple restoration opportunities at the Salvation Army site located
on Hilltop Lane. A new bioretention area could be constructed to treat stormwater
runoff from the cul-de-sac located at the back of the property and the rooftop
downspouts that drain the west half of the building (Figure 5). A bioretention area
could also be constructed at the front of the property to treat runoff from the
parking lot before discharging it to the receiving stream. An existing swale on the
east side of the building could be planted with native plants to improve its
appearance and ability to improve water quality (Figure 5). Each of these projects
would provide water quality treatment as well as demonstration and educational
benefits. There is also an opportunity for impervious cover removal in the parking
lot in front of the building.
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Figure 6: Two bioretention areas could be constructed to treat runoff from this condominium

Figure 5: A new bioretention area could be constructed to treat runoff from the cul-de-sac located at
the back of the property (left). An existing swale along the east side of the building (right) could be
planted with native plants to improve its appearance and ability to improve water quality.

Construct Bioretention Areas at the Saltaire Condominiums (R-2). This
restoration site is located within the Saltaire Condominium development, near the
intersection of Gemini Drive and Stone Creek Road. Currently, two grate inlets,
located in depressional areas, collect surface runoff and convey it into the storm
drain system (Figure 6). Soil amendments, native vegetation and an underdrain
could be added to create bioretention areas around these inlets. There is also an
opportunity to plant native vegetation in the area located upstream of the inlet
closest to Gemini Drive. This area has moist to saturated soils at the time of the
field investigation and appeared to be an ideal place to plant wet meadow
vegetation. Each of these projects would provide demonstration and educational
benefits as well as stormwater treatment.

e S

development before conveying it into the storm drain system. The area located in between the two
buildings (left) could be planted with native vegetation to provide educational and demonstration

benefits.

Construct a Bioretention Area at the End of Garden Gate Lane (R-3). A new
bioretention area could be constructed at the end of Garden Gate Lane to treat
stormwater within this residential neighborhood. The area of the proposed retrofit
is currently occupied by brush and scrub trees and appears to be used by residents
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for dumping trash and yard waste. Soil amendments, an underdrain, a new grate
inlet, native vegetation and some brush clearing and debris removal are needed to
construct the retrofit (Figure 7).

Figure 7: ention area could be constructed at the end of Garden Gate Lane to treat
stormwater runoff within this residential neighborhood. Some brush clearing and debris removal
would be needed to construct the retrofit.

o Construct a Bioretention Area at the Boxwood Court Apartments (R-4). This
restoration site is located in the Boxwood Court Apartments development,
adjacent to a large parking lot at the end of Boxwood Court. The site is located
behind an existing trash dumpster (Figure 8) in the southeast corner of the lot. A
bioretention area could be constructed here to treat stormwater runoff from the lot
and the surrounding apartment buildings (e.g., some of the rooftop downspouts
are hydraulically connected to the parking lot). Soil amendments, an underdrain, a
new grate inlet and native vegetation are needed to construct the retrofit.

et X Rl R

Figure 8: A new bioretention area could be constructed behind the dumpster (left) at the end of
Boxwood Court to treat stormwater runoff from the parking lot and surrounding apartment
buildings.

e Construct a Perimeter Sand Filter at the Annapolis Yacht Club Parking Lot (R-
12). The parking lot at the Annapolis Yacht Club is long and relatively narrow
and drains toward one side of the lot (e.g., the side of the lot located nearest Spa
Creek). These characteristics make it a good location to implement a perimeter
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sand filter. The perimeter sand filter would run the length of the parking lot
(Figure 9), filtering stormwater runoff to improve its water quality before
discharging to Spa Creek. It is important to engage the property owner early in the
planning process for this project to further investigate feasibility.

E@ure 9: A perimeter sand filtr could be added along the perimeter of the Annapolis Yacht Club

parking lot to filter stormwater runoff and improve its quality before discharging to Spa Creek.

Construct Bioretention Areas and a Perimeter Sand Filter at St. Mary’s Church
and School (R-14). A number of restoration projects could be implemented in the
parking lot serving St. Mary’s Church and School. St. Mary’s School is interested
in becoming a Maryland certified Green School. SCC should work with the
school to become a Maryland certified Green School through the implementation
of the recommended stormwater retrofits. Additional information about the
Maryland Green School certification is found at
http://www.dnr.state.md.us/education/greenschools.html. Several of the
landscaped islands located within the parking lot, particularly those located
nearest the school, could be converted to bioretention areas. Curb cuts and
replacement of the existing landscaping with amended soils, underdrains and
native vegetation are needed to complete the conversions. In addition to these
landscaping island conversions, a perimeter sand filter could be constructed along
the southeast end of the lot (e.g., the end of the lot located nearest Spa Creek) to
filter and treat stormwater runoff.

Another stormwater retrofit opportunity is located in the open area located below
the parking lot. This area is slightly lower in elevation than the surrounding area
and would make a good location for a bioretention retrofit (Figure 10).
Stormwater runoff from Shipwright Street could be conveyed to this point using a
dry swale (Figure 10) and treated before being discharged to Spa Creek. This
concept should be discussed in more detail with the property owner to further
explore its feasibility.
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Figure 10: This area, located below the parking lot at St. Mary’s, could be converted to a dry swale
(left) and bioretention area (right) to treat stormwater runoff from Shipwright Street before

discharging into Spa Creek.

Construct a Demonstration Rain Garden, Install Porous Pavers and Plant Trees at
Eastport Elementary School (R-20). There are multiple restoration opportunities
located at Eastport Elementary School. A demonstration rain garden could be
constructed to treat stormwater runoff from the rooftop downspout draining the
northwest corner of the school building. Porous pavers could be installed along
the sides of the alleyway located behind the building to provide a stable parking
surface and help address the drainage and erosion issues that are present (Figure
11). The school also has a number of sites that could be used to plant trees,
including the area along Severn Avenue and the area near the intersection of
Chesapeake Avenue and Fifth Street (Figure 11).

Figure 11: Porous pavers could be added along the sides of the alleyway to provide a stable parking
surface and help address the drainage and erosion issues that are present (left). The area near the
intersection of Fifth Street and Chesapeake Avenue (right) appears to be a good location for tree

planting.

Construct a Bioretention Area and Plant Trees at Lafayette Park (R-26). A
bioretention area could be constructed in Lafayette Park to treat runoff from
Lafayette Street (Figure 12). Soil amendments, an underdrain, native vegetation
and educational signage are needed to create the bioretention area. A curb cut and
trench drain, similar to that used for the rain garden at Amos Garrett Park (Figure
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12), are also needed in order to convey runoff from the roadway to the new
bioretention area. This project would improve aesthetics, provide demonstration
and educational benefits and improve water quality. There is also an opportunity
to plant additional trees in the park.

.

Figure 12: A bioretention area could be constructed in Lafayette Park to treat runoff from Lafayette

Street (left). A curb cut and trench drain, similar to that used in Amos Garrett Park (right), would be
needed to convey runoff from the roadway to the bioretention area.

4.5 Retrofit Concept Designs

As a part of this project, more detailed conceptual designs were developed for the top
eight stormwater retrofit opportunities discussed above. The conceptual designs include
preliminary sizing estimates and project sketches and can be used to build stakeholder
interest and to guide further investigation into these stormwater retrofit projects. The
conceptual designs are included with the field forms in Appendix E.

Section 5.0 Prioritized Summary of Recommendations

A project ranking system was developed to prioritize potential projects from each
assessment. Using professional judgement, each project was assigned points and ranked
according to the following factors:

Water quality improvement
Stormwater reduction
Feasibility

Meet COA Goals
Visibility

Community involvement

The ranking system is based on 100 points. Each project screening factor and ranking
criteria is outlined in Table 9.
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Table 9. Spa Creek Tidal Subwatershed Project Screening and Ranking Criteria

Project .
Screening Tol;[glssl?gllgts Point Criteria
Factor
Project with high potential for treatment or prevention of pollutants. (treats water 25
Water quality 25 quality volume or eliminates exposure of pollutants to stormwater runoff).
improvement Project with moderate potential for treatment or prevention of pollutants. 15
Project with low potential for treatment or prevention of pollutants. 5
Project with high potential for reducing stormwater quantity. (provides infiltration 15
Stormwater 15 or rainwater harvesting).
reduction Project with moderate potential for reducing stormwater. 10
Project with low potential for reducing stormwater. 5
Project site with high potential that project will be implemented. (The site has 25
Feasibility 25 access for equipment, has low maintenance burden, and is publicly owned).
Project site with moderate potential that project will be implemented. 15
Project site with low potential that project will be implemented. 5
Project with high potential to support other on-going projects in the subwatershed. 15
Meet COA (2 or more projects in same a_rea). _ _ '
Goals 15 Project with moderate potential to support other on-going projects in the 10
subwatershed.
Project with low potential to support other on-going projects in the subwatershed. 5
Project with high visibility and potential to raise the public’s awareness of the 10
watershed (visible from street or located in public park).
Visibility 10 Project with moderate visibility and potential to raise the public’s awareness of the 5
watershed.
Project with low visibility and potential to raise the public’s awareness of the 5
watershed.
Community Projet_:t with high pott_antial for community i_nvolvement and support. (Vplunteer_s or
10 SCC involved in the implementation of projects such as tree planting, bioretention, 10
Involvement etc.)
Project with moderate potential for community involvement and support. 5
Project with low potential for community involvement and support. 2
Total Points 100 100

Prioritized recommendations made in this report are summarized in Table 9. The table
provides the impact 1D, recommended project, type of project, total score, timeline and

responsible party/partners. The table also indicates the potential for each recommendation
to assist the COA in meeting three initiatives; NPDES Phase Il permit, tree canopy goal,

and impervious cover reduction goal. High priority recommendations are based on best
professional judgment, and typically have the potential for the greatest impact on water

quality, and/or may require short-term action due to impending development. The SCC,

in conjunction with the COA, should evaluate each item below and create a prioritized
action list for each partner that includes anticipated implementation dates based upon

available man-hours and funding. The breakdown of ranking for each individual project

are included in Appendix I.
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Table 10. Spa Creek Tidal Subwatershed Prioritized List of Recommended Projects
City of Annapolis Goals

122 (e T Red Responsible
Site ID Recommended Project Assessment- NPDES c ree I educe Total Score Timeline Part ?Partners
Broad/Specific) | Permit anopy | Impervious y
Goal Cover
NSA-9b and NSA- questlgqte Rest(_)ratlon_Opportunltles Retrofit - Broad v N N 100 SCC.COA
9c in Public Housing Neighborhoods.
Construct Bioretention Areas and a
R-14 Perimeter Sand Filter at St. Mary’s Retrofit - Specific Y N N 100 SCC
Church and School
Develop Education and Training
HSI-101 Program on Proper Disposal of Wash USSR - Broad Y N N 95 SCC,COA
Water
HSI-200, HSI-201 Encourage Marinas to Become
and all other g . USSR - Broad Y N N 95 SCC
. Certified Clean Marinas
marinas Short-term
. Establish a Downspout Disconnection
All neighborhoods Program in Selected Neighborhoods USSR - Broad Y N N 90 SCC
R-2 Construct Bloretentlon.A_reas at the Retrofit - Specific v N N 90 sce
Saltaire Condominiums
Construct a Demonstration Rain
R-20 Garden, Install Porous Pavers and Retrofit - Specific v v N 90 sce
Plant Trees at Eastport Elementary P
School
Construct a Bioretention Area and . .
R-26 Plant Trees at Lafayette Park Retrofit - Specific Y Y N 90 SCC,COA
NSA Develop Incentive Programs for Tree
1,2,5,7,9b,9¢,11,12 P! 109 USSR - Broad Y Y N 85 Mid-term SCC,COA
Planting on Private Property
and 15b
NSA-9b, NSA-9c, -
NSA-2 and PAA- Conduct Tree Planting in Three USSR - Specific | Y % N 85 SCC,COA
302 Neighborhoods and a Pervious Area
All Neighborhoods Conduct Storm drain Stenciling ORI - Broad Y N 85 SCC,COA
N/A Dlscuss_the Spa !Drlve Dralnag(_e Issues Retrofit - Broad v N N 82 SCC.COA
with the City of Annapolis
N/A Investigate Subr’gaggle(:d Outfall at City ORI - Specific v N N 82 SCC.COA
R-3 Construct a Bioretention Area at the Retrofit - Specific v N N 80 sce

End of Garden Gate Lane
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Table 10. Spa Creek Tidal Subwatershed Prioritized List of Recommended Projects

Type (Field City of Annapolis Goals
Site ID Recommended Project Assessment- NPDES CTree I Redu_ce Total Score Timeline Psretssggiltkr)wfrs
Broad/Specific) | Permit anopy | Impervious y
Goal Cover
All Marinas Distribute SCC "Be a Good Creek | \yqqp groay | v N N 80 scc
Neighbor” Brochures to Marinas
Provide Street Clean-up and Education .
NSA-15 at End of Franklin Street USSR - Specific Y N N 80 SCC
HSI-101 Condu_ct a Follow-up Investigation at USSR - Specific v N N 80 SCC.COA
City Downtown Restaurants
Construct a Bioretention Area at the . -
R-4 Boxwood Court Apartments Retrofit - Specific Y N N 80 SCC
Construct Bioretention Areas and
R-1 Install Native Plants at the Salvation Retrofit - Specific Y N N 80 SCC
Army
Entire Watershed Establish Sts:(r)r;;:i;re:n Sampling ORI - Broad Y N N 75 SCC,COA
Encourage the Implementation of
USNA Stormwater Treatment Practices at the Retrofit - Broad N N N 75 SCC,USNA
U.S. Naval Academy (USNA)
Entire Watershed Inventory and Creatg Electronic Map ORI - Specific v N N 75 SCC,COA
of Storm Drain Outfalls
Disconnect Downspouts and Remove
R-17 Impervious Cover at Annapolis USSR - Specific Y Y Y 75 SCC
Long-term
Elementary School
Develop a General Watershed
All Neighborhoods Education Program for the USSR - Broad Y N N 75 SCC
Neighborhoods
R-1 Remove Imperwous_ Cover at Salvation USSR - Specific v v v 79 sce
Army on Hilltop Lane
Construct a Perimeter Sand Filter at the . -
R-12 Annapolis Yacht Club Parking Lot Retrofit - Specific Y N 2 ScC
0T-32 Follow-up Investigation at OT-32 ORI - Specific Y N 60 SCC,COA
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