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Executive Summary

The Center for Watershed Protection (the Center) was contracted by the Spa Creek
Conservancy (SCC) through a National Fish and Wildlife Foundation (NFWF) grant to
develop a Spa Creek Headwaters Subwatershed Restoration Management Plan. Three
assessments were conducted on the Spa Creek Headwaters including the Unified Stream
Assessment (USA), Upland Subwatershed and Site Reconnaissance (USSR), and
stormwater retrofitting.

Spa Creek Headwaters Subwater shed Characterization

The Spa Creek Headwaters Subwatershed is a 602 acre drainage areain the City of
Annapolis (the city). Land usein the Spa Creek Headwatersis primarily commercial and
quarter acre lot residential. The Spa Creek Headwaters consist of the Chinquapin round
industrial area and the old city dump located off Spa Road. Historic activities on Spa
Creek include swimming, fishing, and crabbing, and boating (Dimsdale, 1973). Today,
the Spa Creek is closed to swimming. Sedimentation and possible bacteria contamination
have degraded the use of Spa Creek to boaters.

Results of Subwater shed Assessments

The USA is a stream assessment used to systematically evaluate conditions and identify
restoration opportunities within the stream corridor of small watersheds (Kitchell and
Schueler, 2004). Field crews assessed 1.7 linear stream miles in the Spa Creek
Headwaters. The majority of the stream reaches rated as poor or fair (Table 4, Map A-3:
Spa Creek Headwaters — Reach Conditionsin Appendix A). In addition to determining
the reach condition, stream improvement activities were identified. These include; trash
clean-ups, buffer plantings, bank stabilization, and illicit discharge investigations (Table
5, Map A-4: Spa Creek Headwaters — Stream Impactsin Appendix A). USA field sheets
are provided in Appendix B.

The USSR isafield survey to evaluate potentia pollution sources and restoration
opportunities within urban subwatersheds (Wright, et a., 2004). The USSR isa
“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 for the Spa Creek Headwaters. USSR field sheets are provided in Appendix
C.

Neighborhood Source Assessment (NSA): Fourteen neighborhood units were assessed in
the subwatershed. The pollution severity for 13 of the 14 residential neighborhoods was
assessed as moderate, with one neighborhood rated as none (Table 6, Map A-5: Spa
Creek Headwaters-Ne ghborhood Source Assessment in Appendix A). The restoration
opportunity was assessed as moderate in 13 of the 14 neighborhoods, with one
neighborhood rated as low. Neighborhood restoration recommendations focus on
opportunities to improve residential source control that include:

viii
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e On-siteresidential retrofits (i.e. rain barrels)
e Stewardship actions (i.e. turf conversion)

e Street sweeping

e Stormdrain stenciling

e Buffer planting

The implementation of these projects will treat 38% of the watershed. Appendix F has
fact sheets on pollution prevention practices for these types of activities.

Hotspot Site Investigation (HSI): Of the 35 sites assessed, 13 were not a hotspot, 16 are
potentia hotspots, 5 are confirmed hotspots and 1 is a severe hotspot (Table 7, Map A-6:
Spa Creek Headwaters — Hotspot Site Investigation in Appendix A). Projects at hotspots
were identified and summarized in a memo as recommended early action items for the
SCC to pursue (Appendix H). Common pollution producing behaviors found at hotspots
include:

¢ Vehicle maintenance and repair
e Uncovered outdoor materials storage
e Poor dumpster management

The implementation of these projects will treat 5.8% of the watershed. Appendix F has
fact sheets on pollution prevention practices for these types of activities.

The severe hotspot is the City of Annapolis Department of Public Works Maintenance
Y ard bordering Spa Creek |ocated off Spa Road. Asaresult of this assessment the site
was reported to the city and the city is taking action to clean up the site.

Pervious Area Assessment (PAA): Four sites were assessed for potential reforestation
(Table 8, Map A-7: Pervious Area Assessment). Of the three sites visited, only one site,
the old Bates High School, is aviable candidate for restoration due to its size and the fact
that it has public ownership.

Stormwater Retrofits: Over twenty sites were visited and 18 stormwater retrofits for
restoration projects were identified (Table 9, Map A-8: Stormwater Retrofit
Investigation). Three of the most common types of stormwater retrofits identified are
stormwater planters, bioretention facilities and sand filters. The implementation of these
projects will treat 2% of the watershed and achieve a 46% reduction in phosphorus
(Ib/year) (Appendix I). Stormwater Retrofit field sheets are provided in Appendix D.

Subwater shed Goals and Recommendations

Subwatershed goals were devel oped for the Spa Creek Headwaters Subwatershed that
built upon input from local stakeholders during public meetings, and observations made
during the stream and subwatershed assessments in the Spa Creek Headwaters. Seven
subwatershed goals were identified for the Spa Creek Headwaters and these are presented
below.
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1. Reduce pollutants from commercial, municipal, and industrial land usesin the
Spa Creek Watershed.

2. Reduce excessive stormwater runoff.

3. Educate the public on how individual actions affect Spa Creek.

4. Address construction site erosion problems.

5. Make the creek swimmable during dry weather events (the tidal portion).

6. Determine what pollutants are generated from specific land uses.

7. Investigate possible pollutants associated with old landfill.

Specific recommendations were devel oped for the Spa Creek Headwaters Subwatershed
that built upon input from local stakeholders during public meetings, and observations
made during the stream and subwatershed assessments in the Spa Creek Headwaters

(Table E-1).
Table E-1 Spa Creek Headwater s Recommendations
. Goals .. Responsible

Recommendations M et Timeline Party/Partners
1. Work with the City of Annapolisto implement
the retrofit of theDPW. 1257 SCC, COA
2. Work with private businesses in Chingquapin Short-term
Round Industrial Areato clean up pollutants. 1.256,7 SCC, COA, AAC
3. Implement small scale volunteer projects. (i.e. 35 SCC, AAC
trash clean-up)
4. Develop a public education campaign that
improves watershed awareness and targets

o e . 1,37 SCC

municipal officials, developers, business owners and
residents. Midit
5. Directly contact private landowners of priority \a-term
retrofit sites to discuss possible project 1,25 SCC, COA
implementation.
6. Continue watershed monitoring program. 5,6 SCC
7. Continue to develop aworking relationship with
the City of Annapolis and Anne Arundel County. 1 SCC, COA, AAC
8. SCC should work to improve and help enforce
ESC in the Spa Creek watershed. 4 Long Term | SCC, COA, AAC
9. Investigate the effect the old dump has on Spa 7 SCC. COA

Creek

*Timeline: short-term = 0-1 years, mid-term = 1-3 years, long-term = > 3 years
~AAC = Anne Arundel County, COA = City of Annapolis, CBF = Chesapeake Bay Foundation, SCC =Spa

Creek Conservancy,

Priority Projects

Potential projectsin Spa Creek were inventoried following the completion of theUSA,
USSR and stormwater retrofit inventory. A project ranking system based on stakehol der
goals was devel oped to prioritize candidate projects within each assessment. High
priority projects are summarized in TablesE-1, E-2, and E-3. Tables 11,12, and 13 in the
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body of the report and Appendix E provides the prioritization breakdown for each

project.
Table E-2 Unified Stream Assessment (USA) Top Projects
I mpact Related | Total
Reach 1D Project type Description Retrofit | score
200 yard gabion channelized stream. Mowed riparian
area with fence paralel aong top of bank. Very little
SC-2 CM-1 Buffer Planting room for restoration. Residents complain of flooding. NA 84
Protection of
beaver dam and Extensive wetland area and beaver dam that provides
SC-11 MI-1 wetland area good habitat. NA 80
Trash behind public works maintenance yard includes old
SC-4 TR-3 Trash cleanup car and metdl, tires, and refrigerators. R-3 69

Table E-3Unified Subwater shed and Site Reconnaissance (USSR) Top Projects

! m||c|>§10t L ocation Recommended Pr oject Sgiﬁ: ;ct)?]e
N-03 Silopanna Storm drain stenciling R-22 80
N-01 Centra, Rosemary St. Storm drain stenciling 75
N-02 Westwind A partments Storm drain stenciling 75

Educate employees on vehicle maintenance practices and

HS 3-2a City of Annapolis DPW stormwater impacts R-3 70
HS 3-2a City of Annapolis DPW Improve Equipment and Materia Storage Practices R-3 70
HS 3-2a City of Annapolis DPW Write a stormwater Pollution Prevention Plan R-3 69
HS3-2b City of Annapolis DPW Improve Equipment and Material Storage Practices R-3 69
HS 3-2a City of Annapolis DPW Educate empl oyees on proper disposa of fluids R-3 69
Table E-4 Stormwater Retrofit Top Projects
I mpact . . Related | Total
D L ocation Recommended Pr oject SETETh | S
R-3 Ammzge] Sngl EEle Bioretention near fuding island R-3 90
R-3 A gl U IEens Bioretention off SpaRd R-3 85
Yard
R-3 Annagoll SYIiaru(ti)l IEWOTKS Maintenance yard sand filter R-3 82
R-3 Annapolis PublicWorks | . iiter parking ot 1 R-3 82
Yard
R-3 Annapoli SYF;rugl WS | oo sl R-3 82

Xi
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Table E-4 Stormwater Retrofit Top Projects

I mpact . . Related | Total
D L ocation Recommended Proj ect Retrofit | Score
R-3 Annapolle Public Works Perimeter sand filter B R-3 82
ard
R-3 ATz e Bl HERS Sand filter in parking lot 2 R-3 82
Yard
R-3 Annapolis PUDIICWOrKS | o filter in parking lot 3 R-3 82
Yard
e Annaoolle I;rugllc Works Send filter Z R-3 82

Xii
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Section 1.0 I ntroduction
1.1 Introduction to the Project

This report was completed for the Spa Creek Conservancy (SCC) under a 2004 National
Fish and Wildlife Foundation Chesgpeake Bay Small Watershed Grant.

The Spa Creek Headwaters Subwatershed Restoration Management Plan will help will
help SCC focus their future restoration and protection efforts in the Spa Creek
Headwaters Subwatershed.

Under this project the Center for Watershed Protection (the Center) completed the
following tasks:
e Compiled aliterature review of background information on the watershed.
e Conducted field work to assessthe Spa Creek Headwaters Subwatershed.
e |dentified and prioritized potential restoration projects.
e Worked with stakeholders to identify watershed goal's and devel oped overall
recommendations for the restoration and protection of the Spa Creek Headwaters.
e Deveoped concepts for potential restoration projects that may improve water
quality and/or habitat in the Spa Creek Headwaters.
¢ Researched potential funding sources to implement the Spa Creek Headwaters
Subwatershed Restoration Management Plan.
e Deveoped a Draft Scope of Work for the Spa Creek Tidal Watershed Restoration
Management Plan was developed (Appendix G).

This report is structured as follows:

Section 1.0 Introduction

Section 2.0  Assessments and Results
Section3.0  Project Prioritization
Section4.0 Recommendations

1.2 Basaline Assessment

Overview

Spa Creek is the major waterbody that flows through the City of Annapolis (the city),
Maryland. It islocated entirely within the city boundaries (Map A-1: Spa Creek
Headwatersin Appendix A). After passing under the Eastport draw bridge, the creek
flows into the Severn River just asit enters the Chesapeake Bay. The Spa Creek
Watershed lies between College Creek Watershed to the north and Back Creek
Watershed to the south. Significant natural features include the WY RE wetlands that
drain from the west, Hawkins Cove and Spa Cove that drain from the south.

Historic activities on Spa Creek include swimming, fishing, crabbing, and boating
(Dimsdale, 1973). Today, Spa Creek is closed to swimming. Sedimentation and possible
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bacteria contamination have degraded the use of Spa Creek to boaters. In addition, Spa
Creek receives untreated runoff due to alack of stormwater management.

The Spa Creek Headwaters Restoration Management Plan focuses on the headwaters of
the Spa Creek Watershed. The Spa Creek Headwaters drainage areais approximately
602 acresand is bordered by Aris T. Allen Blvd to the west, Spa Road to the south,
Parole St to the north and West St. to the east (Map A-2: Spa Creek Headwaters — Reach

Conditionsin Appendix A).
Land Use

The Spa Creek Headwaters consists of 602 acres of mostly residential and commercial
land uses (Table 1). The Chinguapin Round Road Industrial Area encompasses alarge
part of the dominant commercial land use. The industrial area was investigated for
potential sources of pollution during the Hotspot Site Investigation (Section 2.2). The
industrial areais predominantly comprised of automobile repair businesses, automobile
dealerships, office buildings, and other small businesses. The stormwater drainage from
the industrial area discharges through alarge storm drain outfall at the end of Lincoln
Street that begins the mainstem of Spa Creek.

Table 1. Spa Creek Headwaters Land Use
Commercia 32.5%
Open Space 5.5%
Residential 1-acre <0.1%
Residential 1/2-acre 1.6%
Residential 1/4-acre 33.0%
Residential 1/8-acre 13.3%
Transportation 5.6%
Woods 8.4%

Data Source: Anne Arundel County GIS, 2004

Theindustria area contributes to the impervious surfaces that cover approximately 55%
of the Spa Creek Headwaters (Anne Arundel County GIS, 2004). The impervious cover
model shows that as the percent of impervious cover in awatershed increases, stream
quality declines (Figure 1). At 55% impervious surface, the Spa Creek Headwatersis
classified as a non-supporting waterbody. Streams in the non-supporting category are
characterized as serving as a conveyance for stormwater with poor stream quality (CWP,
1988).
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Figure 1. Impervious Cover Model (CWP, 1988).
Old City Dump

Within the Spa Creek Headwaters, the city Department of Public Works (DPW) Services
is located on the former site of the old city dump and incinerator, known as “Lee’s
Dump”. Theold city dump included 12 acres of land owned and used by the city asa
dump from 1924 to 1933 (McWilliams, 2005). The siteislocated on the west and east
side of Spa Road with Spa Creek forming the southern border. The siteis currently used
for administrative offices, vehicle fueling, storage, maintenance and cleaning, equipment
and material storage, and salt storage. The city Department of Transportation utilizes a
portion of the west side of the Site as a bus stop and transfer station. Other portions of the
old dump were converted into ball fields.

In 2002, aPhase | & Il Environmental Site Assessment (ESA) was conducted on this site
to determine the presence of contamination from the old dump (Quality Environmental
Solutions, Inc., 2002). The Phase | investigation concluded that specific environmental
concerns with the parcel include; former Underground Storage Tanks (UST), former use
of the property as alandfill and incinerator (with on-site ash disposal), former and current
garage service bay drains, former hydraulic lifts and current outdoor storage of 55-gallon
drums (Quality Environmental Solutions, Inc., 2002).

During the Phase |1 investigation soil samples were analyzed with no sampling of
groundwater and surface water as risk of exposure was determined to be minimal.
Sampling results were compared to Maryland Department of the Environment (MDE)
clean-up standards that include the Residential Standard, Non-Residential Standard and
Protection of Ground Water Standard. The results are summarized bel ow.
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e Semi-volatile organic compounds (SVOCs) were not detected.

e Volatile organic compounds (VOCs) detected were petroleum hydrocarbons that
were below the Residential Standard. Two samples exceeded the Protection of
Groundwater Standard for benzene and one for chloromethane.

e Arsenic concentrations exceeded the Non-Residential Cleanup Standard in all
samples.

e Several samples exceeded the Non-Residential Standards for lead, and mercury.

e Several samples exceeded the Residential Cleanup Standards for cadmium,
chromium, copper and nickel.

The ESA concluded that the primary concern is the elevated concentrations of heavy
metals in the soil and ash samplesand that further subsurface testing should be completed
to determine the amount of impacted soil for removal. To remediate this concern,
impacted soil is excavated and transported to a licensed treatment facility. Inthelate
1980 s a portion of impacted soil between the old incinerator and Spa Creek was
removed and replaced with clean fill (Quality Environmental Solutions, Inc., 2002).

The Center contacted MDE Solid Waste Permitting division to determine if monitoring at
the siteis currently being performed. MDE indicated that the site is currently not
monitored. MDE a so indicated that test wells and monitoring might be implemented at
the siteif, the owner of the property (the city) requested monitoring or evidence of an
impact to the stream was documented through water quality testing downstream of the
site that indicated a pollutant of concern from the ESA (i.e. heavy metals) was
transported via groundwater.

The potential remediation problems from the old city dump are beyond the Center’s
expertise. SCC should consider consulting a remediation specialist for this site.

Recreational Greenways

The Spa Creek Trail is a recreationa trail that begins at the Old Bates High School and
runs for 1.5 miles from the West Street corridor to Truxton Park. The trail connects the
surrounding communities and provides local access to the Maryland Hall for the Creative
Arts, local athletic fields, and many of the city’s active recreation facilities (MDNR,
2006).

WYRE Wetlands

The 15.3 acre WY RE wetlands are located in the Spa Creek Headwaters (Davison and
Rucker, 1988). The wetlands are bounded by medium density residential areasto the
west (Homewood Lane and Mears Court) and to the south (Silopanna Road and the
Chesapeake Children’s Museum). The Bates Junior High School and Spa Road
Incineration Plant form the northern limit, and Spa Creek is the eastern border. Dominant
ecotypes in the WY RE wetlands include tidal marsh, floodplain forest, shrub swamp and
wooded swamp. Each ecotype is briefly described below.
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Thetidal marsh areaislocated at the head of Spa Creek and is dominated by common
reed, smooth cordgrass and cattails. Shrub vegetation further inland includes alders and
black willow. A floodplain forest islocated inland from the marsh and extends upstream
to just west of SpaRoad. This ecotype is composed of red maple, river birch, and black
willow. Other communities located in the WY RE wetlands are shrub swamp and wooded
swamp. These areas are mapped as tidal wetlands and protected by state law. To the west
of Spa Road, the floodplain broadens into a shrub swamp dominated by red maple, ash,
alders, and river birch. Two small branches characterized as floodplain forests feed the
wooded swamp. The floodplain connects the shrub swamp, wooded swamp and tidal
marsh areas (Davison and Rucker, 1988).

Restoration Projects

In response to the degradation of the Spa Creek, the SCC was established in October
2003 with the goal of restoring and rehabilitating Spa Creek. SCC initiatives focus on the
development and implementation of restoration and protection projects as well as
community educational programs. One project SCC successfully implemented is the
Amos Garrett Park Shoreline Restoration Project. This project is highlighted below.

SCC was awarded a grant from the Chesapeake Bay Trust for a shoreline restoration
project at the Amos Garrett Park located in the Murray Hill section of Annapolis. The
park islocated in an urban residential area and was subject to extensive erosion from lack
of vegetation, poor soils, boat wake energy, and stormwater runoff. Coconut fiber
biologs were installed along the shoreline and marsh plants were planted to help stabilize
the shoreline. A rain garden was installed to filter and reduce pollution from stormwater
runoff. Volunteers helped with much of the work to plant the tidal area and rain garden.
Hands on demonstrations were conducted for the public to learn how the project was
implemented and how it benefits the creek. The project will help restore the shoreline,
create wildlife habitat, and improve the quality of water entering Spa Creek and the
Chesapeake Bay. Support for the project came from the Chesapeake Bay Trust,
Maryland Department of Natural Resources, the city, and local community groups
including the Murray Hill Residents Association (Spa Creek Conservancy website, 2006).
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Section 2.0 Assessments and Results
2.1 Unified Stream Assessment
Overview

The Center and SCC volunteers conducted an assessment documenting stream corridor
conditionsfor 1.7 linear stream miles in the Spa Creek Headwaters on October 1, 2005.
A detailed description of each reach assessed is provided below. Teams used the Unified
Stream Assessment (USA)—a comprehensive stream walk protocol for eva uating the
physical riparian and floodplain conditionsin small urban watersheds. Methods to
conduct fieldwork and evaluate collected data can be found in Kitchell and Schueler
(2004). Field sheets are provided in Appendix B. The USA integrates qualitative and
quantitative components of various stream survey and habitat assessment methods. The
USA is used to assess reach conditions and to identify locations of suspected illicit
connections (illegal discharges to the storm drain system), impacted buffer, severe stream
bank erosion, excessive trash accumulation and dumping, and impacted stream crossings.
These stream impacts are assessed and recorded using eight impact assessment forms
described in Table 2. While the USA helpsto identify high quality streams for protection,
its main benefit isto identify restoration opportunities for discharge prevention, stream
restoration, stormwater retrofits, and riparian reforestation.

Table 2. Components of the USA

Impact assessments are site-specific and record data on condition and “restorability” at
each problem site. Impact forms comprise an initial inventory of restoration
opportunities. The eight impact assessment forms are:

Outfalls (OT)—all stormwater and other discharge pipes

Sever e erosion (ER)—bank sloughing, active widening or incision

I mpacted buffer (1B)—Ilack of natural vegetation, width

Utilitiesin the Stream Corridor (UT)—Ileaking sewer, exposed pipes susceptible to
damage

Trash and Debrisin the Stream Corridor (TR)—trash and illegal dumping
Stream Crossing (SC)—culverts, dams, natural features, etc.

Channel Modification (CM)—straightening, channelization, dredging, etc.
Miscellaneous (MI)—unusual features or conditions

Reach Conditions

The USA uses stream reaches as the basic organizational tool for creating management
recommendations. Each stream reach represents a relatively uniform set of conditions
along the stream corridor and is used to characterize average bank stability, in-stream
habitat, and riparian vegetation. Within each reach, teams evaluated overall reach habitat
using a scoring system that measures habitat and physical parametersin the stream. The
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habitat scores from the USA in the Spa Creek Headwaters were rated as shown in Table
3.

Table 3. USA Scoring Criteria
Score Rating
104 - 160 Good
83 - 103 Fair
0-82 Poor

Reach scores for the Spa Creek Headwaters are shown in Table 4. The magjority of
stream reaches in the Spa Creek Headwaters rated as poor or fair as shown in Map A-2:
Spa Creek Headwaters — Reach Conditionsin Appendix A.

Table 4. Spa Creek Headwaters Reach Scores

Reach ID Score Rating
SC-1 17 Poor
SC-2 66 Poor
SC-3 73 Poor
SC-4 76 Poor
SC-5 83 Fair
SC-6 86 Fair
SC-7 91 Fair
SC-8 103 Fair
SC-9 103 Fair
SC-10 115 Fair
SC-11 128 Good
SC-12 131 Good

Reach Descriptions

A description and photographs of each reach of the Spa Creek Headwaters is provided.
Map A-3: Spa Creek Headwaters — Reach Conditions shows the location of each reach.

ArisT. Allen Blvd to confluence with the mainstem of Spa Creek

Reach SC-1 of the Spa Creek Headwaters begins as a drainage ditch from two outfalls,
OT-19 and OT-20, that conveys runoff from part of ArisT. Allen Blvd. Thisdrainage
ditch is approximately 100 feet in length with grass banks (Figure 2). Further
downstream, afence and silt fence are located adjacent to a pedestrian footbridge (SC-1).
Thereisasmall amount of trash around the fence (TR-1). The fence and silt fence are
knocked over and there is scouring downstream.

Reach SC-3 starts downstream of the footbridge. This reach is characterized as eroded
with active downcutting and significant amounts of sediment in the stream (ER-1)
(Figure 3). The banks are vegetated with a mix of trees and shrubs. On the left bank is
OT-1 that drains a portion of the adjacent Heritage Baptist Church property. The stream
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then flows under Merryman Road through a 48 inch circular culvert (SC-2). The culvert
is partially blocked by tree trunks and debris.

Figure 2. Reach SC-1 Figure 3. Reach SC-2

Reach SC-5 starts on the downstream side of Merryman road. There are two outfalls
(OT-2) on either side of the road culvert that drain a portion of theroad. Thereachis
characterized by residential encroachment on either bank as well as an exposed utility
pipe and two outfallsin the stream (Figure 4). Further downstream, reach SC-12, the
stream meanders through forested wetlands with awide floodplain on either side (Figure
5). Near the confluence with the mainstem is a beaver dam and wetlands (MI-1).

Figure 4. Reach SC-5 Figure 5. Reach SC-12
Chinquapin Round Industrial areato S. Cherry Grove Avenue

Reach SC-2 begins at alargeoutfall (OT-18) that drains the Chinquapin Round industrial
areain the Spa Creek Headwaters (Figure 6). Proceeding downstream, the stream is
channelized for 200 yards with gabion baskets and mowed grass banks (CM-1, Figure 7).

Several outfalls are located along the length of reach SC-2. OT-10 had evidence of past
flow, OT-12 was flowing at the time of the assessment, and OT-11 islocated closeto a
sanitary sewer that should be investigated as a possibleillicit discharge connection.
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Figure 6. Outfall at OT-18 Figure 7. Downstream view of
channelized stream at CM-1.

Reach SC-10 begins where the riparian area becomes forested and the channelized
section ends. Despite awell-forested buffer, excessive scouring, erosion, widening and
sedimentation are causing in-stream impacts (ER-5, Figure 8). In addition, large amounts
of debris and trash indicate high flows (TR-2, Figure 8) and two outfalls are presentin
this section. The end of thisreach is marked by the S. Cherry Grove Avenue footbridge
and stream restoration project.

The South Cherry Grove Enhancement project islocated at S. Cherry Grove Avenue.
The project made improvements to the stream channel including planting of trees,
placement of large stone to redirect flow in the stream channel, removing rubble and
providing soil stabilization. The project was completed in 2001 through joint funding
from the MDE and the city.

During the USA, this site was identified as a potential fish barrier. A graduate student at
the University of Maryland at College Park, Brian Laub is monitoring the site as part of a
study to evaluate the effects of stream restoration on stream quality. For more
information contact Brian Laub at blaub@umd.edu.

Southwood Road to the confluence with the Spa Creek Mainstem

The start of reach SC-7 isarip-rap channel surrounded by avegetated area and newly
constructed homes on Southwood Avenue. Moving downstream, erosion threatens a
recently built retaining wall and a sewer stack. Along the reach is evidence of residential
encroachment and invasive species that includes English vy and bamboo (IB-2, Figure
9). Located downstream of the invasive speciesis aculvert at SC-7 with evidence of
high flows and possible flooding. The stream then flows through arip-rap channel (OT-
15) and two long culverts under private residential driveways (SC-6 and SC-7). Between
SC-6 and SC-7 the buffer is impacted by debris dumping, mowing, and invasive species.
The stream reaches the mainstem near the footbridge at S. Cherry Grove Avenue.



Spa Creek Headwaters Subwatershed Restoration Management Plan

Figure 8. Erosion and trash at ER-5 Figure 9. Invasive speciesat 1B-2
and TR-2

Footpath Bridge at S. Cherry Grove Avenue to the Spa Creek Road Crossing

The Spa Creek Headwaters mainstem, reach SC-11, flows downstream from a pedestrian
foot bridge a S. Cherry Grove Avenueto the bridge at Spa Road. Proceeding
downstream, the creek isin fairly good condition, with minimal stream bank erosion at
ER-4 (Figure 10). A small amount of trashis located in this reach.

The stream then enters an extensive wetland area created by a natural beaver dam (MI-1)
(Figure 11). The beaver dam provides water quality benefits such as increasing the
retention of sediment and organic matter (Kwon, H.Y ., 2000). Several outfalls are located
on the left bank of the stream near this wetland (OT-6).

Reach SC-4 begins at an outfall (OT-5) at the Spa Road bike and hike trail and runs
behind the DPW maintenance yard before it enters the mainstem. Thisreach is
noteworthy mainly due to the trash present, which includes large appliances, car parts,
and litter (TR-3) (Figure 12).

Moving downstream from the beaver dam, the mainstem continues to exhibit reasonably
good conditions, except for an area of erosion located primarily on the left bank (ER-2).
An outfal (OT-4) with a gravel channel feeds into the stream near this erosion site.
Finally, the bridge at Spa Road (SC-3) creates some stream impacts (Figure 13). The box
culvert acts as a possible fish barrier, and a scour pool has devel oped on both sides of the
stream crossing.

Figure 10. Erosion at ER-4. Figure 11. Beaver Dam at MI-1
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Figure 12. Trash siteat TR-3 Figure 13. Spa Creek Bridge (SC-3)

Spa Creek Road Crossing tothe Footbridge near Chesapeake Children’s Museum

Reach SC-9 of the Spa Creek Headwaters is the mainstem that runs from the bridge at
Spa Road to the pedestrian footbridge near the Chesapeake Children’s Museum.
Proceeding downstream from the Spa Road stream crossing (SC-3), the creek isin fair
condition, with a noticeabl e absence of aquatic organisms. The box culvert at Spa Road
(SC-3) created a scour pool with sediment deposition. Near the bridge, two outfalls (OT-
7 and OT-16) are located on the left bank of the stream. Further downstream, an outfall
(OT-8) islocated on the left bank that drainsthe DPW yard. Erosion of the bank has | eft
the pipe suspended. Stream bank erosion throughout the reach was noted although it was
not extensive (ER-3).

Along the left bank of reach SC-9 isthe city DPW that is the former site of the old city
dump. During the USA there were no impacts noted to the stream related to the DPW
yard except historic dumping. Based on conversations with board members of the SCC,
thereis buried trash in the hillside, past observations of materials leaking into the stream,
and other impacts.

On the downstream side of the footbridge at the Chesapeake Children’s Museumis a
sewer line that runs above the stream. The exposed sewer line was reported to the city.
Mike Bunker, the Superintendent of Utilities from the city stated that, “The sewer linein
guestion was designed to be exposed to the elements and had pilingsinstalled to hold it
steady. Utilities (department) checks these areas after all high water events to make sure
that al is secure” (Bunker, 2006).

Finally, near the footbridge and running behind the Chesapeake Children’s Museum is
Reach SC-6. The channel is in reasonably good shape and no impacts were noted.
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Key Findings

In addition to determining the reach condition, one of the goals of the USA isto identify
sites where improvements can be made to the stream. The types of improvement
activities identified in the Spa Creek Headwaters include: bank stabilization, illicit
discharge investigations, buffer plantings and trash clean-ups. The types of impact and
improvement activitiesidentified in the Spa Creek Headwaters are discussed below and
shownin Table 5 and Map A-3: Spa Creek Headwaters — Stream Impactsin Appendix A.
Table 5 provides a summary of the impacts for each reach.

Erosion
Six sitesin five reaches have eroded stream banks (Figure 14 and 15) that are sites for

potentia bank stabilization. Guidance on how to repair eroded stream banks is provided
in Schueler and Brown, 2004 and Appendix F.

Figure 14 and 15. Common examples of stream bank erosion.
Outfallsand Utilities

Four outfalls with dry weather flow were identified (Figure 16). These sites should be
investigated for possible illicit discharges. More information on finding and fixingillicit
dischargesis availablein Brown, et a., 2004.

Two exposed utility pipeswere found and reported to the city (Figure 17). Thefirst
utility pipe was located just downstream of Merryman Road. The second utility pipeis
an exposed sewer pipe located downstream from the pedestrian footbridge near the
Chesapeake Children’s Museum.
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Figure 16. Outfall with dry weather flow Figure 17. Exposed utility pipe
I mpacted Buffer

Impacted buffers were commonly found in the form of residential lawn encroachment in
the stream corridor (Figure 18 and 19). This presents an opportunity to educate residents
on stream buffer management and to plant buffers along the stream. Three locationsto
plant buffers are identified in Table 5.

Figure 18 and 19. Extensively mowed stream corridor.

Trash and Debris

Trash found in the stream corridor consisted of debris blown in from adjacent residential
areas (Figure 20) as well aslarge equipment dumped in the stream corridor (Figure 21).
Four locations for trash cleanups are identified in Table 5.

Figure 20. Trash trapped in woody debris.  Figure 21. Tires dumped in stream corridor.
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Table5. USA Results

I mpact

Reach ID Recommended Proj ect Summary of Field Observations

SC-1 | TR-1 Trash cleanup Opportunity for trash clean up. Major erosion on down stream section.
Illicit Discharge

SC-2 | OT-10 | Investigation Ouitfall along channelized bank, some evidence of flow.
Illicit Discharge

SC-2 | OT-11 | Investigation Ouitfall closeto sanitary sewer manhole, possible connection.
Illicit Discharge

SC-2 | OT-12 | Investigation Flowing outfall but |landowner nearby was watering lawn.

200 yard gabion channelized stream. Mowed riparian area with fence parallel aong

SC-2 | CM-1 Buffer Planting top of bank. Very little room for restoration. Residents complain of flooding.

Remove large appliances, tires, old construction material, and litter. Also, post trash

SC-4 | TR-3 Trash Cleanup awareness sign at Spa Creek Trail pedestrian bridge and provide trash bin.

SC-5 | OT-3 Maintenance Manhole stack in stream corridor, also 18 inch outfal pipe with crack.

Exposed sewer pipe adjacent to pedestrian bridge at Chesapeake Children’s Museum.

SC-6 | UT-5 Investigate sewer pipe Reported to the City of Annapalis.

Head cut at outfall located adjacent to Silopanna Road. Small channel actually begins

SC-6 | OT-9 Stream restoration downstream of outfall due to groundwater flow.

Buffer Invasive species (multiflorarose and tree of heaven) in between reaches SC-6 and SC-

SC-7 |1B-1 Planting/Education 7, landowner dumping yard waste along stream bank.

Buffer Invasive species removal (bamboo and english ivy), tree planting and homeowner

SC-7 | 1B-2 Planting/Education education on buffer mai ntenance.

Erosion threatening sewer stack in stream and recently built retaining wall and rain

SC-7 | ER-6 Erosion Control garden.

SC-6 & Two long culverts pipe stream for %2 mile. Culvert may not be able to hold water

SC-7 | SC-7 Culvert Replacement capacity. Landowners nearby note flooding. Also, debris jam upstream of culvert.

SC-8 | ER-2 Bank Stabilization Small amount of erosion associated with outfall on right bank.

SC-9 | ER-3 Bank Stabilization Bank failure on both sides of stream due to flow. Erosion severity low.

Excessive scouring, erosion, and widening in large area due to upstream

SC-10 | ER-5 Bank Stabilization channelization and piping. Braided channel/depositional floodplain.

Potentia Fish Barrier

SC-10 | SC-5 Remova Old stream restoration has resulted in a potential fish barrier.

Large footbridge washed out, trash in braided channel and floodplain area (plastic,

SC-10 | TR-2 Trash Clean-up metal, yard waste, etc.)

SC-10 | OT-14 | Bank Stabilization Small head cut erosion near outfall aong stream bank; some flow from outfall.
Small area of erosion. Adjacent to homeowner property, at toe of steep dope. Fences
in danger of faling into stream. Evidence of high flows as witnessed by trash up on

SC-11 | ER-4 Trash Cleanup flood plain on opposite side of stream from erosion.

Illicit Discharge Small 12 inch outfall draining Cherry Groveresidential area. Located downstream of

SC-11 | OT-16 | Investigation stream restoration project.

Protection of beaver
SC-11 | MI-1 dam and wetland area Extensive wetland area and natura beaver dam.
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2.2 Unified Subwatershed and Site Reconnaissance
Overview

Center staff and SCC volunteers conducted the Unified Subwatershed and Site
Reconnaissance (USSR) field work on November 5, 2005 and January 4, 2006. The
USSR is afield survey to evaluate potential pollution sources and restoration
opportunities within urban subwatersheds (Wright et al., 2004). Prior to going out in the
field, potential residential, pervious area, and hotspot locations for the USSR were
identified. USSR field sheets are provided in Appendix C.

The USSR conducted in the Spa Creek Headwaters focused on three assessments, the
Neighborhood Source Assessment (NSA), Hotspot Site Investigation (HSI), and Pervious
Area Assessment (PAA).

The NSA assesses residential neighborhoods in terms of age, lot size, tree cover,
drainage, lawn size, genera upkeep, and residential stewardship. Distinct neighborhood
units were delineated using GIS data layers and digital orthophotography .
Neighborhoods with similar characteristics and restoration potential were grouped into a
single assessment form. Neighborhoods were assigned a pollution severity of “severe,”
“high,” “moderate,” or “low,” using a set of benchmarks set forth in Wright et al. (2004).
Pollution severity isan index of how much non-point source pollution a neighborhood
likely generates based on easily observable features (i.e. lawn care practices, rooftop
runoff management, and open space management). A restoration potential of “high,”
“moderate,” or “low” was also determined for each neighborhood type. Restoration
potentia is ameasure of how feasible onsite retrofits or behavior changes are based on
various factors (i.e. available space, number of opportunities, and presence of a strong
homeowners association).

The HSI assesses potential hotspots. Hotspots are defined as commercial, industrial,
institutional, municipal, or transport-related operations that produce higher levels of
stormwater pollutants, and/or present a higher potential risk for spills, leaks or illicit
discharges. Individual hotspot locations were assessed for pollution potential based on
observed sources of pollution and the potential of the site to generate pollutants that can
enter the storm drain network. The hotspot designation criteriawas used to determine
whether the site is considered a severe, confirmed or a potential hotspot based on field
crew observations (Wright et al., 2004).

The PAA assesses larger parcels of open land for potentia land reclamation, reforestation
or revegetation. Initial assessment sites were identified in the office using aerial photos,
then visited in the field to confirm their presence. 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 USSR field teams evaluated 14 residential neighborhoods, more than 40 potential
hotspots, and 4 pervious areas within the Spa Creek Headwaters. The results of the
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evaluations were used to determine potential retrofit opportunities, improvementsin
stewardship practices, and focus areas for educational outreach efforts.

Key Findings

Neighborhood Source Assessment (NSA)

The pollution severity of 13 of the 14 residential neighborhoods was assessed as
moderate, with one neighborhood rated as none (Map A-4: Spa Creek Headwaters —
Neighborhood Source Assessment in Appendix A). The restoration opportunity was
assessed as moderate in 13 of the 14 neighborhoods, with one neighborhood rated as low

(Table 6).

Neighborhood restoration recommendations focus on opportunities to improve residential
source control through increased stewardship actions (i.e. turf conversion, fertilizer
reduction) and implementation of on-site residentia retrofits (i.e. Redirect downspouts to
drain into rain barrels, rain gardens, or cisterns). Street sweeping to reduce sediment is
noted for several neighborhoods, as well as opportunities to plant buffers, and expand
storm drain stenciling efforts. Table 6 provides a summary of the recommendations for
each neighborhood assessed. The implementation of these projects will treat 38% of the

Spa Creek Headwaters.
Table 6. NSA Results
Field Pollution Restoration
ID Location Severity Opportunity Recommendations
Central, Storm drain stenciling.
N-01 Rosemary St. Moderate Moderate
Westwinds Storm drain stenciling.
N-02 Apartments Moderate Moderate Pet waste stationsin open space areas.
N-03 Silopanna None Moderate Storm drain stenciling.
Aval on Redirect downspouts to draininto rain barrels, rain
Landing/ gardens, or cisterns.
N-04 Gentry Moderate Moderate
Redirect downspouts to draininto rain barrels, rain
N-05 Hilltop Village | Moderate Moderate gardens, or cisterns.
Redirect downspouts to draininto rain barrels, rain
N-06 Southwoods Moderate Low gardens, or dsterns.
Redirect downspoutsto draininto rain barrels, rain
gardens, or cisterns. Riparian buffer planting near
N-07 HomeWood Moderate Moderate creek.
Louis Street Street sweeping. .
N-08 | and Lincoln Moderate Moderate Riparian buffer planting near creek.
Oxford Redirect downspouts to drain into rain barrels, rain
N-09 Landing Moderate Moderate gardens, or cisterns. Street sweeping.
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Table 6. NSA Results

Field Pollution Restoration
ID Location Severity Opportunity Recommendations

Redirect downspouts to drain into rain barrels, rain
N-10 Fairfax Street | Moderate Moderate gardens, or cisterns.

Redirect downspouts to drain into rain barrels, rain
N-11 | Parole Street | Moderate Moderate gardens, or cisterns.

Redirect downspouts to draininto rain barrels, rain
N-12 Heritage Moderate Moderate gardens, or cisterns. Street sweeping.

Redirect downspouts to draininto rain barrels, rain
N-13 Bywater Moderate Moderate gardens, or cisterns. Street sweeping.

Thornbury Redirect downspouts to drain into rain barrels, rain

N-15 Bay Moderate Moderate gardens, or cisterns.

Hotspot Site I nvestigation (HSI)

Initial desktop anaysis identified over forty potential hotspots in the Spa Creek
Headwaters. Actual field investigation identified 22 hotspots (Table 7). Table 7 provides
asummary of the proposed projects at each location. The locations of hotspotsin the Spa
Creek Headwaters are shown on Map A-5: Spa Creek Headwaters— Hotspot Site
Investigation in Appendix A. The implementation of these projects will treat 5.8% of the

Spa Creek Headwaters.

Of the sitesidentified, 5 are confirmed hotspots, 16 are potential hotspots, and 13 are not
hotspots. Potential hotspots are sites where current operations suggest that the site may
generate pollutants but no pollution indicators are observed. A confirmed hotspot has
one observed pollution producing activity or enough activities to make stormwater runoff
pollution alikelihood. One site, HS 3-2a, the City of Annapolis DPW-east, is classified as
a severe hotspot, which is defined by observation of two or more pollution producing
activities and numerous potential pollution sources present. Thisisthe most serious
hotspot designation and is assigned to sites where immediate enforcement action is
needed. Asaresult of this assessment, the site was reported to the city and the city is
taking action to clean up the site. The cleanup of this siteis described in more detail in
Section 2.3.

During the HSI, anumber of projects at hotspots were identified that are recommended early
action items for the SCC to pursue. Some of the projects may require immediate action or at
least immediate attention in terms of funding priorities due to continuing impacts on the
water quality in the Spa Creek Headwaters These findings are summarized in Appendix H.
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Table7. USSR Results

Fidd ID Proposed Business Hotspot
Project(s) L ocation Status
. . . Annapolis Produce .
HS1-3 e Improve equipment and material storage practices. Potential
& Supply
e Investigate potential illicit discharge from storm drain
dumping.
HS1-4 e Educate employees on proper disposal of fluids. L ee Street Potential
- Industrial Park
e Maintain dumpster area and educate owners on
stormwater impacts.
HS 1- Gomi Ijaks Block
5alb e I[mprove equipment and material storage practices. and Concrete Potential
Supply
. . . Oceana .
HS1-9 e Improve equipment and material storage practices. Distributors Potential
¢ Change current vehicle washing practices and educate Annapolis Fire
HS2-1 9 . 9p Department Confirmed
owners on stormwater impacts.
Headquarters
¢ Change current vehicle washing practices and educate Lauer
owners on stormwater impacts. Construction. DL
HS2-3 e Improve equipment and material storage practices. Miller B ackh’oe- " | Confirmed
¢ Maintain dumpster area and educate owners on Services
stormwater impacts.
¢ Change current vehicle washing practices and educate
owners on stormwater impacts. Town Center
HS2-4 e Illicit discharge inspection and corrective action. Industrial Park Confirmed
e Maintain dumpster area and educate owners on
stormwater impacts.
¢ Change current vehicle washing practices and educate | Municipal School
HS 2-5 owners on stormwater i mpacts. Bus Fleet Storage Confirmed
o |llicit discharge inspection and corrective action. Lot
Patron
Communications/A
e Site Inspection to determine connection to storm nnapolis
HS 2-6 drain infrastructure. Construction Confirmed
e Improve equipment and material storage practices. Company/Boat
Works/Oberts
Oxygen
HS 2-7 ¢ Improve equipment and material storage practices. i\f\i/ﬁlieorq a Potential

18




Spa Creek Headwaters Subwatershed Restoration Management Plan

Table7. USSR Results

Fidd ID Proposed Business Hotspot
Project(s) L ocation Status
e Maintain dumpster area and educate owners on Land Rover/Jaguar .
HS2:9 stormwater impacts. Dealership Potential
HS2-10 | e Improve equipment and material storage practices. Fairfax Crossroads | Potential
HSs2-12 | ®Maintain dumpster area and educate owners on ggrngir?]n erc(:?;ter Potential
stormwater impacts. -
Building
¢ Maintain dumpster area and educate owners on BP Gas (Corner of
stormwater impacts. Chinquapin and .
HS2:14 |, Cover al fueling practices and protect storm drain ArisT. Allen) Potential
inlets.
¢ Educate owners on vehicle mai ntenance practices and
HS 2-15 stormwater impacts. Lincoln Park Potential
e Maintain dumpster area and educate owners on Commercial Park
stormwater impacts.
Hs2-16 | ® Educate ownerson vehicle maintenance practices and ér?tr;rapﬁlé: E(;agl[a;or Potential
stormwater impacts. car P
¢ Educate employees on proper disposal of fluids. BatesMiddle .
HS3-1 e Improve equipment and material storage practices. School Potentia
¢ Educate employees on vehicle maintenance practices
and stormwater impacts. Citv of A i
HS3-2a | e Improve equipment and material storage practices. Ity of Anngpolis | goyere
) . . DPW (East)
¢ Write astormwater pollution prevention plan.
¢ Educate employees on proper disposal of fluids.
e Improve equipment and material storage practices. . .
HS3-2b | e Educate employees on vehicle maintenance practices City of Annapolis Potential
. DPW (West)
and stormwater i mpacts.
Annapolis Detall
works and
Chesapeake Auto
HS 4-2 ¢ Remove material dumped at site. body Potential
e Maintain dumpster area and educate owners on Auto shop and
HS4-3 stormwater impacts. Antique Store Potential
Smith and
HS4-4 ¢ |Improve equipment and material storage practices. Rawlings Potential
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Several pollution producing activities are common at hotspots in the Spa Creek
Headwaters. This indicates aneed for both enforcement actions and targeted education
on pollution prevention. Common pollutant producing activities at hotspotsinclude:

¢ Vehicle maintenance and repair
e Uncovered outdoor materials storage
e Poor dumpster management

A discussion on each of the pollution producing behaviors at hotspots follows, with
possible areas for improvement. Pollution prevention profile sheets for each behavior are
located in Appendix F.

Vehicle Maintenance and Repair

A number of vehicle maintenance and repair operations exhibited pollution source
control problemsin several categories (improper materials storage, illicit discharge, and
vehicle storage) (Figure 22). These activities can discharge fluids such as solvents, waste
oil, antifreeze and other fluids that have a significant impact on water quality in the creek.

Figure 22. Anti-freeze dumped adjacent to
an auto care and radiator repair business.

V ehicle washing practices were a so evident (Figure 23 and 24). All field teams observed
cases of vehicle wash waters and soap in the storm drain system due to inadequate storm
drain protection. V ehicle wash waters may contain sediment, phosphorus, metals, oil and
grease, and other pollutants that can degrade water quality. When vehicles are washed on
impervious surfaces such as parking lots, stormwater carries the pollutants to the stream.
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Figure 23 and 24. V ehicle washing and suds in the storm drain system

A number of alternative practices can be used to address daily practices at automotive
maintenance facilities and vehicle wash sites. The source control objective at these sites
is to reduce stormwater.

Outdoor Materials Storage

Improperly managed outdoor storage areas can generate a wide range of stormwater
pollutants such as sediment, nutrients, toxic materials, and oil and grease. Uncovered
outdoor storage, lack of secondary containment, and storage contai ners with improper
labels were observed at a variety of businesses (Figure 25 and 26). The main pollution
source control objectives at these sites are to cover, contain, and reduce the materials
being stored. Appendix F provides detailed recommendations for outdoor storage sites.

Figure 25. Uncovered stockpiles of gravel, soil, and concrete tailings.
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Figure 26. Improper storage of fuel and old oil tanks.

Dumpster Management

Dumpsters can be significant pollution sources, especially when they overflow and/or are
left open. Open dumpsters allow rainfall to mix with the waste When aleak occurs, it
creates a source of oil, bacteria, metals, trash, grease, nutrients and other pollutants.
Dumpster management issues were observed throughout the watershed at multiple
businesses (Figure 27). Additiona potentia pollution sources, such as lack of secondary
containment, were observed on sites in conjunction with improper dumpster
management. It is recommended that dumpsters are routinely inspected by areputable
solid waste disposal contractor.

Figure 27. Evidence of leaking dumpsters.

Pervious Area Assessment (PAA)

Four sites were assessed for restoration potential during the PAA (Table 8 and Map A-6:
Spa Creek Headwaters — Pervious Area Assessment in Appendix A). Of thefour sites
visited, only one siteisaviable candidate for restoration due to its size and the fact that it
is publicly owned land. The site, located at the Old Bates High School (P-7) is considered
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apotential restoration candidate, with opportunities for bioretention and possibly
reforestation. Table 8 provides a summary of each site visited.

The Old Bates Middle School site (P-2) is currently under construction as a
YMCA/Senior Center. This site provides an opportunity for SCC to work with the
developer to identify areas for potentia reforestation and landscaping that can both
enhance the new development site and provide benefits to the adjacent stream.

Table 8. PAA Results

Site Restoration
1D Type of Project L ocation Opportunity Index | Feasibility
Restoration of Walter Mill Poor reforestation or
P-1 | pervious area Elementary regeneration site. Low-currently used as ball field.
May be reforested with | Areais currently under development
Open Pervious Old Bates extensive site as new YMCA/Senior Center. Use of
P-2 | Arearestoration Middle School | preparation. space currently unknown.
Chinguapin May be reforested with | Site 1.5 acres. Good access. May be
Restoration of Road and minimal site somefill & rock constraints. Overhead
P-3 | pervious area George Avenue | preparation. wires also present. Private land.
Site 10 acres. Soil compaction may
require careful site preparation. May
need more formal bioretention to level
May be reforested with | spreader. Fields may be good
Open Pervious Old BatesHigh | minimal site candidate for soil bioengineering and
P-7 | Arearestoration School preparation. watering from rooftop.

2.3 Stormwater Retrofit Inventory

Overview

Stormwater retrofitting is the practice of identifying stormwater treatment opportunities
in developed areas where stormwater management is currently absent or poorly provided.
Stormwater retrofit practices may include large ponds, wetlands, bioretention, sand filters
and infiltration practices. Other smaller scale practices that treat and reduce stormwater
runoff include stormwater planters, rain gardens and rain barrels. Retrofitting is best
practiced at a subwatershed level, where on a cumulative basis, meaningful

improvements can be made to receiving water bodies. Primary retrofit sites are often
located upstream of impacted stream reaches, at failing or inadequate stormwater
facilities, on publicly owned land, and at uncontrolled hotspots. In the Spa Creek
Headwaters, retrofitting is focused on demonstration projects, projectsto treat stormwater
hotspots and projects to reduce stormwater impacts.

Over 20 siteswere visited in the field by Center staff and SCC volunteers in the early

spring of 2006. Eighteen stormwater retrofits for restoration projects were identified.

The locations of the proposed stormwater retrofits are shown in Table 9 and Map A-8:
Spa Creek Headwaters — Stormwater Retrofit Investigation in Appendix A. Table9
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provides a summary of each proposed stormwater retrofit site. Retrofit field forms are
located in Appendix D.

The percentage of phosphorus treated and the costs associated with each retrofit are
provided in Appendix I. The implementation of these projects will treat 18 acres or about
3% of the Spa Creek Headwaters. The magjority of retrofit sitesin the Spa Creek
Headwaters are located at commercial sites. The three most common types of stormwater
retrofitsidentified for the Spa Creek Headwaters are stormwater planters, bioretention
and sand filters. Each of these three practices is described in detail below.

Sormwater Planters

Stormwater planters are used primarily to treat rooftop runoff where spaceis limited for
other treatment practices. Stormwater plantersfilter stormwater through a sand and soil
matrix to reduce pollutants and plants filter stormwater and pollutants. In addition to the
stormwater benefits, stormwater planters are also a great way to incorporate aesthetic
improvements in a community. An example of astormwater planter schematicis
provided in Figure 28.

Figure 28. Concept for a Stormwater Planter (CWP, 2006)
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Bioretention

Bioretention practices may be used to treat runoff from roads, parking lots or rooftops.
Bioretention is similar to a stormwater planter in its ability to filter stormwater runoff and
serve as an aesthetic enhancement. In contrast, bioretention tendsto be larger and is
placed in the ground where it can treat up to several acres of impervious surface. A
schematic for a bioretention practice is provided in Figure 29.

Figure 29. Bioretention filter schematic (Biohabitats, 2005).

Sand Filters

Sand filters, like stormwater planters, area stormwater practice that can be used in
situations with space constraints. Sand filters use sand as the filtration medium to
remove pollutants. Several types of sand filters are designed for different applications
and include perimeter, underground and surface variations. Perimeter and surface sand
filters are designed for the most constrained sites. They operate beneath the ground or
pavement surface. Surface sand filters are used i n areas where there is more above
ground space. Photographs of a perimeter sand filter are shown in Figure 30 and 31. A
perimeter sand filter schematic is provided in Figure 32.
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Figure 30 and 31. Perimeter Sand FHliter from Carroll County, Maryland.

Figure 32. Perimeter Sand Filter Schematic (MDE, 2000)
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Table 9. Stormwater Retrofit Opportunities

. Area
Site 1D Proposed Busm_em/ Treated Observations
Proj ect(s) L ocation (acres)
R-1 e Rain barrels
e  Stormwater planter
e Swaewith
infiltration cells Capital Church/ Downspouts on building discharge to grass.
e Native plantings Lincoln Road 0.35 No curbs on part of parking area.
R-2 e  Stormwater curb
extension MP Automobile
e Bioretention I nsurance Fund/ Unmanaged stormwater runoff and back
e  Stormwater planters | Forest Drive 0.38 parking lot nearly empty.
R-3 e Bioretention
e Sandfilters City of Unmanaged stormwater runoff. Poor
e Pollution Annapolis housekeeping practices. Uncovered storage
prevention DPW 3.23 areas and fueling idland.
R-6 Municipal
School Bus
Fleet Storage Bus fleets are washed on parking lot with
e Bioretention Lincoln Street | 0.90 no stormwater practices.
R-7 Audi/Acura
Dealerships Pervious areain back of dealership where
e Bioretention West Street 0.06 water naturally drains.
R-9 Opportunity for bioretention in back of
parking lot (next to tennis courts) and
e Bioretention West Street 0.36 treatment in the corner of thelot.
R-12 e  Enhance/ formalize
existing pervious
area Bacon & Downspouts drainto pervious area on side
e  Educational signs Associates 0.15 of building.
R-13 Johnstone
Supply
/Virginia Divert drainage to existing pervious areas
e Bioretention Avenue 0.28 for treatment.
R-14
e  Perimeter Sand Fastenal/Easter Unmanaged parking lot. May install
Filter or n Petroleum perimeter sand filter or bioretention.
Bioretention Corporation Building owned by Board member of South
e  Stormwater planters | Office Complex | 1.50 River Federation.
R-15 BP Gas Station Only one entrance to gas station, would
e  Perimeter Sand Chinquapin need to close off entrance to install
filter Round Road 0.62 perimeter sand filter.
R-16 e Bioretention
e Debrisclean-up Heritage Baptist Church has future devel opment plansin
e Habitat restoration | Church 0.66 open space area.
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Table 9. Stormwater Retrofit Opportunities

. Area
: Proposed Business/ :
Site|D Project(s) - ;I'arcerasd Observations
R-22 Apartments on
Silopanna Rd
across from Untreated stormwater and existing drainage
Children’s issues. Possible bioretention of garden area
e Bioretention Museum 1.70 and curb cutsto bioretention.
R-23 End of street at
e Bioretention Southwood and Exigting plantings along the stream,
e  Streetscaping Virginia 3.22 residents have existing drainage problems.
R-24 Maryland Hall Opportunities for bioretention to treat
for the Creative parking lots. Stormwater plantersto treat
e Bioretention Arts rooftop runoff from building. Area
e  Stormwater planters | Chase St. 2.01 identified to plant trees.
R-25 Office Building
at Forest and
Chinquapin Existing low pervious area where
e Bioretention Round 0.86 stormwater could be treated.
R-26 Hyundai
Dealership Existing pervious areas that could treat
e Bioretention Smithville St. 0.27 stormwater.
R-27 city Park ball Establish bioretention behind the ball fields
fieldsand to treat the parking lot runoff. Soil
e Bioretention parking lot amendments needed to increase infiltration
e  Soil amendments Sanford St. 0.46 into ball fields.
R-28 Lincoln
IMercury Enhance low point on the siteas a
e Bioretention Dedlership 0.54 bioretention cell.

Section 3. Project Prioritization

3.1 Stakeholder I nvolvement

Two meetings were held to solicit stakeholder i nput for this project. The first meeting
was designed for residents and other local stakeholders in the Spa Creek Headwaters. The
goal of this meeting was to inform stakeholders of the work being done in the Spa Creek
Headwaters and to get their input on subwatershed goals. The meeting was held on
February 27, 2006 at the Annapolis Maritime Museum in Eastport and was jointly
organized by the Center and SCC. A presentation was also made by the City of
Annapolis discussing plansto improve the city DPW storage yard located adjacent to the
creek. In addition to the Center, SCC and city staff involved, over 15 stakeholders were
present at the meeting who prioritized subwatershed goals and brainstormed ideas for
restoring the Spa Creek Headwaters.
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To initiate and organize the discussion, session participants were asked to address two
questions, as stated below.

1. Arethereparticular locations or specific issues that you think we should know
about?
2. What goals should be set for the restoration of the water shed?

Following presentations by the Center, the SCC, and the city, afacilitated session on god
setting was conducted. During this session, stakeholders provided input concerning areas
where they might know that problems exist. A summary of the concerns that the
stakeholdersidentified are listed below.

e Toxicsfrom commercia areas entering the creek
e Excessive stormwater runoff
e Educating the public
0 Make specific recommendations for individual neighborhoods (i.e. what
could each neighborhood do to reduce their impact to the stream)
0 Stormwater runoff
e Address erosion problems
¢ Interest in making the creek swimmable, fishable but not sure how readlistic those
goalsare
o Make the creek swimmable during dry weather events (the tidal portion)
¢ Determine what makes up the pieces of the pie for the important pollutant
parameters

The second meeting was organized by the Center and the SCC to discuss
recommendations for the Spa Creek Headwaters. This meeting was held on May 23, 2006
at the Parole Health Center. Participants formed project groups based on the projects
presented in the Spa Creek Headwaters Subwatershed Restoration Management Plan (i.e.
trash dumping, retrofits, education). Each group brainstormed the next steps for
implementation of projects.

3.2 Project Prioritization Methods

Potential projectsin the Spa Creek Headwaters were inventoried following the
completion of the USA, USSR and stormwater retrofit inventory. A project ranking
system based on stakeholder goals was devel oped to prioritize potentia projects from
each assessment. Using professional judgment, each project was assigned points and
ranked according to the following factors:

e Water quality improvement
e Stormwater reduction

e Feasibility

e Synergy

e Vishility

e Community involvement
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The ranking system is based on 100 points. Each project screening factor and ranking
criteriaisoutlined in Table 10.

Table 10. Spa Creek Headwater s Project Screening and Ranking Criteria

Project .
Screening | 'Ol Points Point Criteria
Possible
Factor
Project with high potential for treatment or prevention of pollutants. (treats water 5
Water quality o5 quality volume or eiminates exposure of pollutantsto stormwater runoff).
improvement Project with moderate potential for treatment or prevention of pollutants. 15
Project with low potentia for treatment or prevention of pollutants. 5
Project with high potential for reducing stormwater quantity. (providesinfiltration 15
Stormwater 15 or rainwater harvesting).
reduction Project with moderate potentia for reducing stormwater. 10
Project with low potential for reducing stormwater. 5
Project site with high potential that project will beimplemented. (The site has 5
Feasibility o5 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 potentia that project will be implemented. 5
Project with high potential to support other on-going projects in the subwater shed. 15
(2 or more projectsin same areq).
Synergy 15 Project with moderate potential to support other on-going projectsin the
10
subwatershed.
Project with low potentia 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 potentia to raise the public's awareness of the 5
watershed.
Project with low visibility and potentia to raise the public’s awareness of the >
watershed.
Community Project with high potential for community involvement and support. (V olunteers 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 potentia for community involvement and support. 2
Total Points 100 100

Tables11, 12, and 13 summarize the ranking of the USA, USSR and stormwater retrofit
projectsin the Spa Creek Headwaters respectively. Each table providesthe impact ID,
project type or location, description or recommended project, related retrofit and total
score for each project, with top ranked projects highlighted in yellow. Project raking is
intended to provide guidance on the most effective projectsin the watershed. The
breakdown of ranking for each individua projects are included in Appendix E.

Individual projects may rank low but be easily tied into other projects (i.e. TR-1tiein
with Retrofit, R-16). A number of projects are on private property, such asHS 2-3 or HS
3-1, and it may be beneficial to pursue alarger education effort targeting businessesin
general regarding improvement of equipment and materia storage practices.
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Table 11. USA Prioritized Projects

I mpact Related | Total
Reach 1D Proj ect type Description Retrofit | score
200 yard gabion channelized stream. Mowed riparian
areawith fence parallel aong top of bank. Very little
SC-2 CM-1 Buffer Planting room for restoration. Residents complain of flooding. NA 84
Protection of
beaver dam and Extensive wetland area and beaver dam that provides
SC-11 MI-1 wetland area good habitat. NA 80
Trash behind public works maintenance yard includes old
SC-4 TR-3 Trash cleanup car and metal, tires, and refrigerators. R-3 69
Excessive scouring, erosion, and widening in large area
due to upstream channelization and piping. Braided
channel/depositiona floodplain. Tiein with TR-2. Need
SC-10 | ER-5 Bank Stabilization | upstream volume control. NA 60
Illicit Discharge Ouitfall close to sanitary sewer manhole, possible
SC-2 oT-11 Investigation connection. NA 60
Invasive species (multiflorarose and tree of heaven) in
Buffer Planting & between SC-6/SC-7, landowner dumping yard waste
Homeowner along stream bank. Could plant a few treesinstead of
SC-7 IB-1 Education mowing. NA 56
Large footbridge washed out, trash in braided channel
SC-10 | TR-2 Trash cleanup and floodplain area (plastic, metal, yard waste, etc.) R-16 56
Head cut at outfall located adjacent to Silopanna Road.
Small channel actualy begins downstream of outfall due
SC-6 oT-9 Stream restoration | to groundwater flow. R-22 52
Ilicit Discharge
SC-2 OT-10 Investigation Outfall aong channelized bank, some evidence of flow. NA 52
Ilicit Discharge
Sc-2 OT-12 | Investigation Flowing outfall but landowner nearby was watering lawn. | NA 52
Buffer Planting & Invasive species removal (bamboo and english ivy), tree
Homeowner planting and homeowner education on buffer
SC-7 IB-2 Education mai ntenance. NA 52
SC-1 TR-1 Trash cleanup Fencing and construction debris - small amount. R-16 50
Erosion threatening sewer stack in stream and recently
SC-7 ER-6 Erosion Control built retaining wall and rain garden. R-23 46
Ilicit Discharge Outfall downstream of Cherry Grove stream restoration
SC-11 OT-16 Investigation project. NA 44
Two long culverts pipe stream for 1/4 mile. Culvert may
SC-6 & | Culvert not be able to hold water capacity. Landowners nearby
SC-7 SC-7 Replacement note flooding. Also, debrisjam upstream of culvert. NA 42
Small head cut erosion near outfall aong stream bank;
SC-10 | OT-14 Bank Stahilization | some flow from outfall. R-16 39
SC-3 ER-1 Erosion Control Major erosion in stream. NA 39
Bank failure on both sides of stream dueto flow. Erosion
SC-9 ER-3 Bank Stabilization | severity low. 100 ft public land NA 38
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Table 11. USA Prioritized Projects

I mpact Related | Total

Reach 1D Project type Description Retrofit | score
Manhole stack in stream corridor, also 18 inch outfall

SC-5 oT-3 Maintenance pipe with crack. NA 35
Longer stretch of erosion on left bank than right bank.

SC-8 ER-2 Bank Stabilization | Flows creating taller |eft bank. NA 33

Potential Fish Old stream restoration has resulted in potential fish
SC-10 | SC-5 Barrier Removal barrier. NA 31

Small area of eroson and small amount of trash where
flow enters floodplain. Fencesin danger of falling into
stream. Evidence of high flows as witnessed by trash up
SC-11 | ER4 Trash cleanup on flood plain on opposite side of stream from erosion. NA 20

Table 12. USSR Prioritized Projects

I mpact . . Related Total
D L ocation Recommended Pr oject Servai | Gsae
N-03 Silopanna Storm drain stenciling R-22 80
N-01 Central, Rosemary St. Storm drain stenciling 75
N-02 Westwind Apartments Storm drain stenciling 75
HS 3-2a City of Annapolis DPW Educate empl oyees on vehicle maintenance practices and R-3 70
stormwater impacts
HS 3-2a City of Annapolis DPW Improve Equipment and Materia Storage Practices R-3 70
HS 3-2a City of Annapolis DPW Write a stormwater Pollution Prevention Plan R-3 69
HS3 2 City of Annapolis DPW Improve Equipment and Material Storage Practices R-3 69
HS 3-2a City of Annapolis DPW Educate empl oyees on proper disposa of fluids R-3 69
N-08 Louis Street and Lincoln Street sweeping 67
HS 1-4 Lee Street Industrial Park Invest_| gate potentid illicit discharge from storm drain 65
dumping
Annapolis Fire Department | Change current vehicle washing practices and educate
HS2-1 . 65
Headquarters owners on stormwater impacts
HS 2-3 Lauer Construction, D.L. Change current vehicle washing practices and educate 65
Miller Backhoe Services owners on stormwater impacts
. Change current vehicle washing practices and educate
HS2-4 | Town Center Industrial Park Owners on stormwater impacts 65
HS2-4 | Town Center Industrial Park | Illicit discharge inspection and corrective action 65
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Table 12. USSR Prioritized Projects

I mpact . . Related | Total
D L ocation Recommended Pr oject = [ —
HS 2.5 Municipal School Bus Fleet | Change current vehicle washing practices and educate R6 65
: Storage Lot owners on stormwater impacts ]
Municipal School Bus Fleet - . . . .
HS2-5 Storage Lot Ilicit discharge inspection and corrective action R-6 65
Patron
HS 2-6 Communications/Annapolis | Site Inspection to determine connection to storm drain 65
Construction Company/Boat | infrastructure
Works/Oberts Oxygen
. . Downspout disconnection potentially using rain barrels,
N-05 Hilltop Village rain gardens, cisterns 65
N-07 HomeWood Dpwnspout dis_connecti on potentialy using rain barrels, R-23 65
rain gardens, cisterns
N-07 HomeWood Riparian buffer planting near creek R-23 65
N-08 Louis Street and Lincoln Riparian buffer planting near creek 65
HS1-4 Lee Street Industria Park Educate employees on proper disposd of fluids 62
Lincoln Park Commercial | Educate owners on vehicle maintenance practices and
H5215 Park stormwater impacts R4 62
HS3-1 Bates Middle School Educate employees on proper disposal of fluids R-9 62
N-02 Westwind A partments Pet waste stations in open space areas 60
N-04 Avalon Landing/Gentry Dpwnspout dlgconnecnon potentially using rain barrels, 60
rain gardens, cisterns
Downspout disconnection potentially using rain barrels,
N-06 Southwoods rain gardens, cisterns 60
N-09 Oxford Landing Dpwnspout dls_connecnon potentially using rain barrels, 60
rain gardens, cisterns
. Downspout disconnection potentially using rain barrels,
N-10 Fairfax Street rain gardens, cisterns 60
N-11 Parole Street Area Dpwnspout dis_connection potentially using rain barrels, 60
rain gardens, cisterns
. Downspout disconnection potentialy using rain barrels,
N-12 Heritage rain gardens, cisterns 60
N-13 Bywater Dpwnspout d|s_1connect|on potentially using rain barrels, 60
rain gardens, cisterns
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Table 12. USSR Prioritized Projects

I mpact . . Related | Total
D L ocation Recommended Pr oject = [ —
! . Educate owners on vehicle maintenance practices and
HS3-2b City of Annapolis DPW stormwater impacts R-3 59
N-09 Oxford Landing Street sweeping 57
N-12 Heritage Street sweeping 57
N-13 Bywater Street sweeping 57
HS1-3 Annaooslluspl;rsduce & Improve Equipment and Materia Storage Practices 55
HS 1- Gomiljaks Block and . . .
5alb Concrete Supply Improve Equipment and Materia Storage Practices 55
HS1-9 Oceana Distributors Improve Equipment and Materia Storage Practices 55
HS2-10 Fairfax Crossroads Improve Equipment and Materia Storage Practices 55
Lauer Construction, D.L. - : -
HS 2-3 Miller Backhoe Services Improve Equipment and Materia Storage Practices 55
Patron
Communi cations/ Annapolis . . .
HS 2-6 Construction Company/Boat Improve Equipment and Materia Storage Practices 55
Works/Oberts Oxygen
HS 2-7 1825 Georgia Avenue Improve Equipment and Materia Storage Practices 55
HS3-1 Bates Middle School Improve Equipment and Material Storage Practices R-9 55
) Annapolis Detail works and ; :
HS 4-2 Chesapeske Auto body Remove material dumped at site 55
HS4-4 Smith and Rawlings Improve Equipment and Materia Storage Practices 55
P-7 Old Bates High School Revegetate area with tree plantings R-27 55
HS1-4 Lee Street Industrial Park !\/Iamtam dumpster area and educate owners on stormwater 54
Impacts
Garden Center Commerciad | Maintain dumpster area and educate owners on stormwater
HS2-12 L . 54
Building impacts
BP Gas (Corner of A
HS 214 Chinquapin and Aris T. M aintain dumpster area and educate owners on stormwater R-15 54
impacts
Allen)
Hso.15 | LincolnPark Commercial | Maintain dumpster area and educate owners on stormwater R-14 54
Park impacts
HS2-3 Lauer Construction, D.L. Maintain dumpster area and educate owners on stormwater 54
: Miller Backhoe Services | impacts
HS2-4 | Town Center Industrial Park | Mantain dumpster area and educate owners on stormwater 54

impacts
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Table 12. USSR Prioritized Projects

I mpact . . Related | Total
D L ocation Recommended Pr oject Retrofit | Score
HS 2-9 Land Rover/Jaguar Maintain dumpster area and educate owners on stormwater 54
Dealership impacts
Auto Shop and Antique Maintain dumpster area and educate owners on stormwater
HS4-3 . 54
Dedler impacts
Downspout disconnection potentialy using rain barrels,
N-15 Thornbury Bay rain gardens, cisterns 50
Annapolis Radiator Educate owners on vehicle maintenance practices and
HS 2-16 . . a4
Enterprise Rent acar stormwater impacts
P-8 Old Bates Middle School Revegetate area with tree plantings 40
BP Gas (Corner of
HS2-14 Chinquapin and ArisT. Cover al fueling practices and protect storm drain inlets R-15 39
Allen)
Chinquapin Road and . .
P-3 George Avenue Revegetate area with tree plantings 35
Table 13. Stormwater Retrofit Prioritized Projects
Impact g g Related | Total
D L ocation Recommended Pr oject Retrofit | Score
R-3 Annapoli SYF;rugl ic Works Bioretention near fueling island R-3 90
R-3 A gl R IE e Bioretention off SpaRd R-3 85
Yard
R-3 ATz e Bl HERS Maintenance yard sand filter R-3 82
Yard
R-3 Annapolis PUBlicWorks | o iiter parking lot 1 R-3 82
Yard
R-3 Annapolis PUDIIC WOrkS | ey erer sand fiter A R-3 82
Yard
R-3 Annapolis PublicWorks | oo or sond filter B R-3 82
Yard
R-3 Annapolis Public Works | o1 fitter in parking lot 2 R-3 82
Yard
R-3 ANNAPOLS PUBICWOTKS Sand filter in parking lot 3 R-3 82
Yard
R-3 Annapolis Public Works Sand fillter Z R-3 82
Yard
R-6 Bus Fleet Storage bioretention 80
R-13 Johnstone Supply Bioretention 75
R-16 Heritage Baptist Church swale and bioretention R-16 75
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Table 13. Stormwater Retrofit Prioritized Projects

I mpact . . Related | Total
D L ocation Recommended Pr oject SereT | S
Forest Drive and . .
R-25 Chinquapin Round Road bioretention 2
R-1 Capital Church rain barrels R-1 70
R-1 Capital Church Habitat planting R-1 70
R-2 MP Automobile Insurance | .0 R-2 70
Fund
R-7 Criswell AcuraDedership | bioretention 70
R-22 Silopanna Apartments bioswal e leading to bioretention R-22 70
R-24 Maryland Hall bioretention A R-24 70
R-24 Maryland Hall bioretention C R-24 70
R-24 Maryland Hall bioretention D R-24 70
R-24 Maryland Hall bioretention E R-24 70
R-24 Maryland Hall bioretention F R-24 70
R-26 Hyundai Dealership bioretention 70
R-27 city Park bioretention 70
R-1 Capital Church Stormwater planter A R-1 67
R-1 Capital Church Stormwater planter B R-1 67
R-1 Capita Church Stormwater planter C R-1 67
R-2 MP Automobil e Insurance Stormwater planters R-2 67
Fund
R-9 Pep Boys Bioretention R-9 65
R-28 Mercury/Lincoln Dealership | bioretention 65
R-14 Eastern Petroleum perimeter sand filter R-14 62
R-16 Heritage Baptist Church stormwater planters R-16 62
R-9 Pep Boys sand filter R-9 60
R-14 Eastern Petroleum stormwater planters R-14 57
R-15 BP Gas Station perimeter sand filter 57
R-24 Maryland Hall bioretention B R-24 55
R-22 Silopanna Apartments bioretention in front of apartments R-22 50
R-22 Silopanna Apartments bioretention near stream R-22 50
R-23 Southwood Aéte. and Virginia | . tion 50
R-14 Eastern Petroleum bioretention R-14 47
R-12 Bacon Sails Bioretention 45
R-2 MP Automlgl?::g Insurance curb extension R-2 37
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4.0 Recommendations

41 Subwatershed Goals

An important element of watershed planning isto set goals for the individual
subwatersheds evaluated. Subwatershed goals were developed for the Spa Creek
Headwaters that built upon input from local stakeholders during public meetings, and
observations made during the subwatershed assessments in the Spa Creek Headwaters.
Stakeholder involvement is akey ingredient in a subwatershed plan as stakeholders bring
to the table important issues and they are the ones who must live with the ultimate
decisions. Eight subwatershed goals were identified for the Spa Creek Headwaters and
these are presented below.

1. Reduce pollutants from commercial, municipal, and industrial land usesin the
Spa Creek Watershed.

Reduce excessive stormwater runoff.

Educate the public on how individual actions affect Spa Creek.

Address construction site erosion problems

Make the creek swimmable during dry weather events (the tidal portion).
Determine what pollutants are generated from specific land uses.

Investigate possible pollutants associated with old landfill.

Noa~WD

4.2 Subwater shed Recommendations

It isimportant to develop a series of concrete actions that can help to achieve the
subwatershed goals as well asto identify atimeline and responsible parties for
implementing these actions. Specific recommendations were devel oped for the Spa
Creek Headwaters subwatershed that built upon input from local stakeholders during
public meetings, and observations made during the subwatershed assessments in the Spa
Creek Headwaters. Table 14 presents the nine recommendations devel oped for the Spa
Creek Headwaters and is followed by a description of each, organized by the proposed
timeline. Short-term recommendations should occur with the next year and include those
deemed most important to protecting the health of the subwatershed. Mid-term
recommendations should occur within one to three years and long-term recommendations
may take longer than three years to implement.

Table 14. Spa Creek Headwater s Recommendations

: Goals .. Responsible
Recommendations Met Timeline Party/Partners
1. Work with the City of Annapolisto implement
the retrofit of the DPW. 1257 SCC, COA
2. Work with private businesses in Chingquapin Short-term
Round Industrial Areato clean up pollutants. 12567 SCC, COA, AAC
3. Implement small scale volunteer projects. (i.e. 35 SCC, AAC

trash clean-up)
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Table 14. Spa Creek Headwater s Recommendations

: Goals o Responsible

Recommendations M et Timeline PartylPartners
4. Develop a public education campaign that
improves watershed awareness and targets 137 ScC
municipal officials, developers, business owners and "
residents. :
5. Directly contact private landowners of priority Mid-term
retrofit sites to discuss possible project 1,25 SCC, COA
implementation.
6. Continue watershed monitoring program. 5,6 SCC
7. Continue to devel op aworking relationship with
the City of Annapolis and Anne Arundel County. 1 SCC, COA, AAC
8. SCC should work to improve and help enforce
ESC in the Spa Creek watershed. 4 Long Term | SCC, COA, AAC
%rleg\lieﬂl gate the effect the old dump has on Spa 7 SCC, COA

Timeline: short-term = 0-1 years, mid-term = 1-3 years, long-term = > 3 years
AAC = Anne Arundel County, COA = City of Annapolis, SCC =Spa Creek Conservancy.

Short-Term Recommendations

Work with the City of Annapolisto implement theretrofit of the DPW Yard. The
city DPW Y ard was identified as a severe hotspot during the HSI (Table 7). Asaresult
of this assessment, SCC and the Center held a meeting with the city on January 19, 2006
to discuss the condition and proposed retrofit of the DPW site. The proposed retrofit of
the DPW site includes installation of sand filters, a bioretention system, providing a cover
to the fueling island, and proper storage of outdoor materials at the site. The city hasa
limited amount of money to implement this plan. SCC should provide a partnership role
to the city in securing funding grants, and volunteers for the implementation of retrofit
projects. Specifically, SCC should be the lead in the implementation of the bioretention
site. (Refer to the Stormwater Retrofit Inventory Section 2.3).

Work with private businessesin Chinquapin Round Industrial Areato clean up
pollutants. SCC should work with the private businesses to provide education on
practices to fix common hotspot behaviors. The Spa Creek Headwaters is dominated by
commercial land use (32.5%) largely located in the Chinquapin Round Industrial Area.
This areaislocated to the north of the Spa Creek Headwaters between Legion Avenue
and Parole Street. The HSI indicated several common pollution producing behaviors at
commercial hotspots. Common commercia hotspot behaviors include:

e Vehicle maintenance and repair
e Uncovered outdoor materials storage
e Poor dumpster management

Appendix F provides informational fact sheets on these common hotspot behaviors.
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Implement small scale volunteer projects. SCC should work with volunteers to
address low cost restoration projects. These projectslisted in Table5 include buffer
plantings, trash clean-ups, and storm drain stenciling. SCC should also work with the
city and volunteers to reforest the site at Old Bates High School identified during the
PAA. Thissiteisfurther described in Table 8.

Mid-Term Recommendations

Develop a public education campaign that improves water shed awar eness and
targets municipal officials, developers, business owners and residents. Specific
actionsinclude;

e Meet with local media(i.e., newspapers, public television) to identify ways to
promote watershed education. ldentify existing outreach materias that could be
routed to local newspapers and other outreach sources or to schools for insertion
into the curriculum.

¢ Implement atargeted education effort that includes addressing specific
neighborhood actions including car washing, turf management, and downspout
disconnection. Pollution prevention profile sheets addressing these actions are
contained in Appendix F.

Directly contact private landownersof priority retrofit sites to discuss possible
project implementation. SCC should work with the city to contact landowners of
priority retrofit projects identified in the Spa Creek Headwaters to solicit their interest in
implementation. Thiswill likely involve several phone calls or meetings and may
necessitate obtaining additional information about the site (i.e., site plans, utility
locations), working with local consulting firms to estimate costs, presenting ideasto local
homeowners associations (HOAS), and educating the landowners about watershed issues
and the benefits of restoration. Many of these projects can be performed with alow tech
engineering approach and utilize volunteer labor for installation of portions of the
projects such as plantings. Refer to Section 2.3 for detailed descriptions of the priority

retrofit projects.

Continue water shed monitoring program. SCC has conducted creek monitoring
funded through a grant from the Chesapeake Bay Trust. The monitoring program
included fish, bugs, bacteria, dissolved oxygen and oysters. SCC should continue their
existing watershed monitoring program to further establish a baseline condition for the
creek.

Long-Term Recommendations

Continue to develop a working relationship with the dty and Anne Arundel County.
SCC should continue to work with the city on implementation of recommended
subwatershed retrofits. The city has provided support to past projects and can assist SCC
in reducing pollution sources from city owned property, i.e. the city DPW yard (Table 9,
R-3). Inaddition, SCC should build aworking relationship with Anne Arundel County
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(the county). SCC should work collaboratively with the county to reduce pollution
sources from county owned property, i.e. school bus depot (Table 9, R-6).

SCC should work to improve and help enforce ESC control in the Spa Creek
watershed. SCC should report ESC violations on sites within the watershed using an
existing sediment and erosion control hotline already established in the county. SCC
should also devel op an educational brochure on ESC to compliment their “Be a Good
Creek Neighbor”. This brochure should be used to increase public awareness of ESC.

Investigate the affect the old dump has on the stream. The city DPW yard is |located
on the former site of the old city dump and incinerator, known as “Lee’s Dump”. This
site included 12 acres of land owned and used by the city as a dump from 1924 to 1933
(McWilliams, 2005). A Phasel & Il study concluded that elevated concentrations of
heavy metals exist in soil and ash samples (Quality Environmental Solutions, Inc., 2002).
SCC should work with the city to conduct water quality testing downstream of the site.
Section 1.0 provides a summary of the history of the dump.

4.3 U.S. EPA Funding Source
Supplement Environmental Projects

Permit non-compliance actions against businesses or individuals are typically resolved
through settlement agreements that may include penalties. In certain cases, entities that
arein violation can elect to undertake a project or projects deemed environmentally
beneficial by the United States Environmental Protection Agency (U.S. EPA) or a state
environmental agency in exchange for mitigation of the penalty to be paid. These projects
are known as supplemental environmental projects (SEP's). The goal of SEP sisto
encourage violators to use a stewardship approach and community service to implement
projects that have environmental or public health benefits that far outweigh incurred fees
(U.S. EPA, 2001).

SEP’' s must be related to the violation that has occurred, so that the benefits derived from
the project help address the type of violation to be corrected (i.e., Clean Water Act
violations should result in water quality or habitat improvement projects). Valid SEP's
can not include the activities aviolator would legally be required to take to return to
compliance with the law. The cost of performing a SEP is typically a multiple of the cost
of paying the penalty imposed. Violators benefit from performing SEP’ s by promoting a
good image for that organization.

In addition, there are several U.S. EPA guidelines that all SEP's must meet (U.S. EPA,
1998).

e A proposed project cannot be inconsistent with any provision of the underlying
statute(s) that have been violated.

e A SEP must advance at | east one of the objectives of the environmental statute
that isthe basis of the enforcement action.
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e U.S EPA will not play any role in managing or controlling funds used to perform

a SEP.

e Thetype and scope of each project should be defined in the settlement document.

Categories of Acceptable SEP's

The U.S. EPA has set out eight categories of projects that are acoeptable SEP' s. Proposed
SEP smust fit into at least one of the following categories:

e Public Health
e Pollution Prevention
Pollution Reduction

Environmental Restoration and Protection
Emergency Planning and Preparedness
Assessments and Audits

Environmental Compliance Promotion

e Other Types of Projects

More information on the types of acceptable projects can be found at the U.S. EPA SEP
website at http://www.epa.gov/compliance/civil/seps/index.html. The site also has

additional information on the current policies, guidelines for SEP’s and model consent

agreement.

SEP’'s and SCC

U.S. EPA guidance onideas for potential supplemental environmental projects includes
several project types that are applicable to the plans of the SCC. Project ideas that are
directly relevant to the Spa Creek Headwaters Restoration Management Plan completed
by the Center and SCC focus primarily on stream restoration or proposed retrofits. Table
10 gives examples of the type of projectsin the Spa Creek Headwaters Restoration
Management Plan that may qualify as SEP's.

Table 15. Examplesof SEP’'s

Environmental Restoration Type Projects

Preservation/Restoration of
Aquatic Resources

Projects that create, restore and/or preserve threatened
aguatic resources, including wetlands.

Stream Restoration

Potentia projectsinclude removal of solid
waste/sediments from stream/riverbeds; stabilization and
revegetation of stream banks; removal of invasive species
and replacement with native species.

Restoration/Creation of Fish
or Other Aquatic Habitat

Potentia projectsinclude removal of artificia barriersto
fish spawning grounds; removal of invasive plant species:
re-establishment of native species. design/construction of a
fish passageway to restore fish migration routes.

Green Buffers and/or
Conservation Easements

Projects in which funds are used to purchase land to
maintain in anatural state as a buffer between
development areas and receiving water bodies. Land could
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Table 15. Examplesof SEP’'s

Environmental Restoration Type Projects

be purchased and maintained under a conservation
easement by an individual or company, or an individual or
company could work through athird party land trust and
purchase land which would be donated to, and then
managed by, the land trust.

Site Revegetation Projects involving construction sites where the percent of
site revegetation is increased to 100%, going beyond what
isrequired by law.

Reduce Pollution from Construction/Building Activities

Low Impact Devel opment Projects involving the use of integrated management
Retrofits of Parking Lots practices such as “bioretention” or rain gardens, green
roofs, and other practices to replicate the pre-devel opment
hydrologic regime on the site both for water quality and
guantity.

Post Construction Best Projects involving the design, implementation, and
Management Plans (BMPs) | maintenance of post construction BMPs to reduce runoff
and associated pollutants to include: maintenance of
predevelopment hydrology and predevel opment runoff
rates, minimize discharge of pollutants, minimize thermal
impacts to receiving water bodies, protect areas that
provide important water quality benefits, limit increases of
impervious areas, limit land disturbance activities, limit
disturbance of natural drainage features, ensure fertilizer
and pesticide runoff/spills are contained, and provide
pervious surface paving wherever possible.

Roof Gardens/Green Roofs | Projects involving the development and maintenance of
Green Roofs that can be used as actual garden recreation
areas, or which would be maintained for stormwater
control only. Roof gardens would replace the more
traditional roofing with natural vegetative and absorbent
materials that would reduce run-off while maintaining the
garden.

Next Seps for SCC Regarding SEP’s

The SEP program appears to be a potential funding source for the SCC, although hardly a
guaranteed funding source. SCC should explore funding through this source in two ways:

1. Submit SEP proposalsto the U.S. EPA Region 3 Idea Bank.

U.S. EPA Region 3 Mid-Atlantic enforcement operates a SEP' s |dea Bank website at
http://www.epa.gov/Region3/enfor cement/sepfor m.htm.

The siteis provided as an aide to states, tribes, and regulated entities in the settlement of
environmenta enforcement actions in Delaware, Maryland, Pennsylvania, Virginia, West
Virginiaand the District of Columbia. Appropriate SEP proposals are posted in an

42




Spa Creek Headwaters Subwatershed Restoration Management Plan

internal SEP Idea Bank, which can only be accessed by U.S. EPA Mid-Atlantic Region
employees. When violators ask U.S. EPA enforcement personnel to suggest SEP ideas
for consideration, the case team can consult the SEP |dea Bank for relevant SEP idess.
Inclusion of aproject in the SEP Bank does not in any way ensure that it will be
implemented, only that it will be available for consideration. SEP Idea Bank Proposals
are deleted automatically after five years but can be resubmitted for inclusion into the
database.

For additional Information contact Debbie Moody (moody.debbie@epa.gov) at 215-814-
3294,

2. Submit alist of project proposalsto MDE.

Conversations between the Center and MDE' s Water Management Administration
Enforcement Division indicate that MDE would be open to accepting a project list from
SCC (Lyons, 2006). The suggestion isto submit aletter to Robert Summers, the director
of the Water Management Administration, that contains alist and description of the
projects that SCC thinks would qualify as SEP's. The letter should also be sent to David
Lyons, Chief of the Enforcement Division of the Compliance Program, stating that Mr.
Lyons advised SCC to develop this letter. Mr. Lyons did point out that SEP' s are
sometimes at a disadvantage since they are typically cost four times the amount of paying
the straight fine, so most violators decide to just pay the fine. The exception isif the
violator aready decided to do some of the projects, and can then count these projects as
SEP's.

For additional Information contact David Lyons, Chief, Enforcement Division 410 537-
3626 dlyons@mde.state.md.us or Robert Summers, Director of Water Management
Administration 410 537-3567 bsummers@mde.state.md.us.

Mailing Address:
1800 Washington Blvd.
Baltimore, MD 21230

4.4 Potential Funding Sources

In addition to the SEP program, additional sources of funding areincluded in Table 16
(CWP, 2005) and Appendix J.

Table 16. Additional Funding Sourcesfor Spa Creek HeadwatersPlan | mplementation

Types of
g::)ﬁr()ge Projects Description Website
Funded
U.S. EPA Five | Various Fur_lds community-based re'sto.ranon http://www.epa.gov/owow/
Star Restoration | restoration proj QCtSthat |ead to education; wetlands/restore/S5star/index.
Program Orojects funding Iev_el sare from $5,000 to html
$20,000, with $10,000 as the average
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Table 16. Additional Funding Sour cesfor Spa Creek HeadwatersPlan | mplementation

Types of
ggﬁfge Projects Description Website
Funded
amount awarded per project.
Covers costs associated with the
American Tree planting of seedlings (i.e., site http://www.americanforests.
Forests Global planting preparation, seedling purchase, org/global_releaf/grants/crit
Re-Leaf Grants contracting, transportation, shelters, | eria.php
etc.)
Elr?\tlli?gilment a NEETF grants are a_lvai lable for three
Education and aress: health & envm_)nment,
Training _ environmental e_ducat_lon, and safe
Foundation Education water (community-wide http://www.neetf.org
Competitive understanding of water - as it_relates
Challenge tq hL_Jman health and community
Grants vitality)
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