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Building Blocks For Change in Weems Creek

Partnership with Weems Creek Conservancy

1.0 Description 

1.1 Description of Community Watersheds Program

Over 4000 local watershed organizations exist in the United States, and they are one of the fastest growing nonprofit sectors.  Locally based watershed organizations are an appropriate entity to manage and advocate for watersheds because they are typically unencumbered by political boundaries, governmental regulation and to some extent local politics.  It is their passion for the land, the streams, the river, the resources and the aesthetics therein that are their primary motivation.

Training opportunities and technical support have historically been scarce for local watershed organizations, and combined with their often-limited resources, their evolution and future existence is uncertain.  It is the goal of the Center for Watershed Protection (CWP) to begin to close that gap by providing training, resources and direct technical assistance to these groups.  The Community Watersheds program was established to provide direct technical support and assistance to watershed groups interested in assessment and restoration in their watersheds.

This report describes the training process and results of the Community Watershed project work in Weems Creek in Annapolis, MD.  This particular project was supported through a Small Watershed grant with the National Fish and Wildlife Foundation (NFWF).  The goal of the project was to provide training and technical assistance to three watershed groups in the Chesapeake Bay region.  The three groups chosen were South River Federation (SRF) in Anne Arundel County, Maryland, Weems Creek Conservancy (WCC) in Annapolis, Maryland, and the Watershed Alliance of Adams County (WAAC) in south central Pennsylvania.

CWP coordinated with Weems Creek Conservancy (WCC) to put together a series of  training sessions in Annapolis, MD: stream assessment, community retrofitting and watershed education.  The workshops focused on educating volunteers and the local community on their particular watershed and water quality issues and possible solutions.  Presentations were made to the Homeowners Associations and stakeholders with field training and two field tours being conducted in the watershed. The purpose of the workshops was to teach volunteers and homeowners about their watershed and to identify actions they can take to directly improve their watershed. 

1.2 Description of the Weems Creek Watershed in Annapolis, MD

The Weems Creek watershed is a developed 2.2 square mile watershed draining to tidal Weems Creek, then to the Severn River before joining with the Chesapeake Bay.  The primary land uses in the watershed are commercial and residential, although there are some light industrial uses as well.  Impervious cover, the percentage of rooftops, roads, and parking lots, is relatively high at 29% and includes Annapolis Mall, Route 50, the Naval Academy Stadium and the West Street corridor.  Figure 1 illustrates the watershed and the 13 catchments or study units that were created to better understand and prioritize improvements to the watershed. 

According to the residents and prior studies, the watershed is primarily impacted by sediment, nutrients, and bacteria.  Other components of stormwater runoff including heavy metals, oils and trash are also a concern.  Residents have complained of sediment filling in the tidal creek and affecting the recreational use and aesthetics of the Creek.  Both the residents and the Weems Creek Conservancy are very interested in improving the conditions of the Creek and have implemented oyster restoration and seeding programs for a historical bed of oysters at the mouth of the creek.  Unfortunately, the poor water quality prevents them from reseeding beds within the Creek itself. 

1.3 Overview of Training Workshops

The first workshop in January was a presentation to a large group of residents and other stakeholders and focused on providing them with a better understanding of the current problems facing the creek and giving them suggestions on individual actions they could take to improve conditions in the creek.  The second workshop was on February 15th and focused on helping residents and stakeholders understand that their storm drains lead either directly or indirectly to the creek through small often eroding streams. Stream habitat assessment methodologies were discussed and participants applied those methodologies in the field and helped determine locations for stream buffer plantings, trash cleanups, stream restoration and stormwater retrofits. The third workshop was a presentation to the West Annapolis Homeowners Association, coordinated with the Weems Creek Conservancy, to educate homeowners on the larger issues in the watershed and on how they can participate in their own yards by reducing fertilizer use, picking up pet waste, and installing rain barrels and rain gardens. Homeowners were also asked to sign up to work with Weems Creek Conservancy to implement rain barrels and rain gardens in their yards.  The last workshop was held with WCC volunteers to discuss implementing rain gardens within the watershed and included conceptual design and placement of several rain gardens in local homeowner’s yards. 

Figure 1.  Weems Creek Catchments

2.0 Summary of Recommendations 

	Table 1. Summary of Recommendations for Weems Creek Conservancy 

	Recommendation
	Responsibility 
	Budget Needs 

	1) Establish 4 Action Committees (AC) to begin to plan for the implementation of trash cleanup sites, riparian buffer plantings, stormwater retrofits, and stream watch activities.
	Board of WCC
	None 

	2) AC1 – Trash Cleanup Sites to plan for 5 trash cleanups over the next two years 
	Trash Cleanup Action Committee 
	Trash pick up and dumpster rental for 3 days at C8-T1

	3) AC2 – Stream Buffer/Stream Restoration Action Committee – Plan for 3 buffer plantings and 1 stream restoration project over next two years  
	Stream Buffer/Stream Restoration Action Committee
	$3,000 

Chesapeake Bay Trust (CBT), National Fish and Wildlife Foundation (NFWF)

	4) AC3 – Stormwater retrofit activities 

Plan for 4 stormwater retrofit projects over the next 3 years and set goal for the number of rain gardens – Implement rain gardens though block planting days  -- plants delivered at one time and neighbors help neighbors to plant.  Meet with the City and County to discuss retrofit intentions and possible assistance. 
	Stormwater Retrofit Action Committee
	$20,000 a year in grants,

CBT, NFWF, Coordinate with the City of Annapolis and Anne Arundel County (Helps to meet their NPDES permits requirements)

	5) AC4 – Streamwatch activities – minor commitment, observe possible sewer overflow after storm events, stormflows from the Capital newspaper building outfalls to determine whether their underground infiltration practices are working, once a year walk streams in the watershed to identify problems 
	Streamwatch Action Committee 
	Minimal 

	6) Oversight and lobbying for the implementation of capital projects 
	Board of WCC
	Time 

	7) Continue watershed education efforts with homeowners.  Specific key issues include reducing fertilizer application rates on lawns, better management and disposal of pet waste, pumpout of boat waste, and the use of rain gardens and rain barrels. 
	Board of WCC or education commitee
	Minimal 

Use existing newsletters such as  HOA, Weems Creek Conservancy, newspapers  


3.0 Assessment and Results

3.1 Subwatershed Catchment Delineation

Because WCC did not have the ability to use Geographic Information Systems (GIS), CWP helped them create useful maps for their watershed.  Results of mapping, estimating impervious cover, and delineating catchments are shown in Table 2 and in Figure 1.  The catchments were delineated to divide the watershed into individual drainage units with similar land use.  Each unit was studied individually and specific management recommendations were be established for each.  In this watershed, the type of flow in catchments is an important distinction.  Whether there is perennial (year round) or intermittent flow though natural channels in the catchment, or whether the flow is through a pipe to the tidal creek, can help to guide management recommendations. The flow distinctions have been made in Table 2.

	Table 2. Impervious Cover Estimation for Weems Creek Catchments

	Catchments
	Area (acres)
	Impervious Cover %
	ICM Category
	Flow Status

	City 1
	13.01
	13.9
	Impacted
	Intermittent

	City 2
	19.91
	15.0
	Impacted
	Intermittent

	City 3
	9.39
	17.2
	Impacted
	Piped to tidal

	City 4
	28.01
	52.7
	Non-supporting
	Piped to tidal

	City 5
	19.06
	27.9
	Non-supporting
	Piped to tidal

	City 6
	72.26
	23.3
	Impacted
	Piped to perennial stream

	City 7
	123.82
	25.2
	Non-supporting
	Piped to perennial stream

	City 8
	163.95
	45.1
	Non-supporting
	Piped to perennial stream

	AA1
	77.4
	19.2
	Impacted
	Intermittent

	AA2
	177.78
	20.4
	Impacted
	Intermittent

	AA3
	95.31
	19.9
	Impacted
	Intermittent

	AA4
	256.11
	26.6
	Non-supporting
	Piped to perennial stream

	AA5
	247.23
	44.4
	Non-supporting
	Piped to perennial stream

	Direct Drainage
	137.76
	14.0
	Impacted
	Both piped and intermittent

	Watershed Impervious Cover = 28.9%


3.2 Impervious Cover Estimation

Impervious cover was estimated for the catchments in order to develop expectations for water quality and biota based on the impervious cover model (ICM).  The percentage of impervious cover in a watershed has been shown in many studies across the humid regions of the US to be the single most important factor governing biological condition of the stream.  The percentages of impervious cover in a catchment was used to place a catchment in one of the following categories; sensitive, impacted or non-supporting according to the ICM.  Figure 1 is the landuse map that was used to estimate the area of each landuse in the watershed.  Table 2 illustrates how impervious cover was estimated using impervious measurements of road and buildings cover/landuse coefficients and that the Weems Creek Subwatershed overall is in the non-supporting category at 29% impervious cover.  

Generally the individual catchments in Weems Creek are in the impacted or non-supporting categories as most all of them have greater than 10% impervious cover (impacted) and a fair number are above 25% impervious cover (meaning they are in the non-supporting category).  This is typical for a highly developed watershed such as Weems Creek.  As a result, the future health of the creek depends on the treatment of stormwater runoff, the stabilization of eroding streambanks, and the education of both homeowners and businesses on pollution prevention practices. 

Figure 2.  Habitat station locations and scores for Weems Creek

3.3 Stream Assessment

The stream assessment in Weems Creek was done using the U.S. EPA’s Rapid Bioassessment Protocol (RBP), which measures habitat and physical parameters in streams and wadeable rivers.  Figure 2 shows the location of sample sites in Weems Creek.  The habitat scores from the RBP assessment were rated as shown in Table 3.  The majority of sample points in Weems Creek rated as poor or fair.  

	Table 3. Stream Assessment Scoring Criteria

	Score
	Rating

	149 – 200
	Excellent

	134 – 149
	Good

	101 – 133
	Fair

	0 – 100
	Poor


The scoring criteria for the RBP assessment were based on a “reference” condition.  The reference condition is considered to be the least impaired, best attainable condition for a stream in a given region.  The best habitat score in the watershed was 166 and is indicative of a high quality stream in the region.  This score was used to represent the best attainable score for a stream in the Weems Creek watershed.  A score of at least 90% of this number (149) was considered comparable to the reference condition and represents Excellent stream conditions.  A score of 60% (100) or less of the reference score was considered a Poor stream condition.  Between these two extremes, 80% of the reference score (133) represents the divide between Good and Fair conditions.  

3.4 Stream Improvement Location Identification 

In addition to determining the habitat condition, one of the goals of the stream assessment was also to locate sites where stream improvements could be made.  The types of improvement sites included; trash cleanup sites, buffer planting sites, stream restoration sites and areas in need of flow attenuation or water quality improvement through retrofitting stormwater treatment practices.  The purpose for identifying improvement sites for Weems Creek is for the Weems Creek Conservancy to perform some of these community restoration projects and advocate for projects that are beyond their ability to perform. Tables 4-7 summarize the community restoration projects and Appendix I and II summarize the more capital intensive projects.  

Figure 3. Trash removal and stream buffer planting sites

3.41 Trash Cleanup Sites and Stream Buffer Tree Planting Locations  

Trash removal and stream buffer planting locations were identified for Weems Creek during the stream assessment. Location  coordinates were recorded for the sites and a map (Figure 3) was created to display the locations for trash cleanups and stream buffer planting locations.  A description of the trash as well as an estimate of the number of days to cleanup a site (assuming 10-15 volunteers) was made to assist with planning for the trash sites (Table 4).  For the stream buffer sites (Table 5), an estimate of the number of trees was made as well as a description of the site and whether invasive species removal was needed as part of the effort. 

	Table 4. Weems Creek Trash Cleanup Sites

	Catchment 
	Location 
	Description 
	Days to cleanup 

	C8-T1
	Both sides of Admiral Cochrane Drive crossing the Creek along Rt. 50   
	Household trash, appliances, considerable trash volume upstream, silt trap/boom etc.  
	2 to 3

	C8-T2
	Drainage from West Street near the Capitol Newspaper building (24in)
	Small volume of trash over a considerable distance including bottles, cans, street runoff trash 
	1

	C7-T1
	Bristol Drive Outfall (2 - 48 inch) to the tidal creek
	Household trash, and street trash moderate volume over a considerable distance
	1

	C6-T1
	Porter Drive Outfall Drainage (48 inch)
	Household and commercial trash, some large pieces. The length of the stream from Porter to the tidal area.

Invasive species removal needed (English ivy)
	1 to 2

	AA4-T1
	Cowhide Branch Proper South (Rt. 50 to SHA Facility)
	Smaller volume of trash over a considerable distance 
	1 to 2


Figure 4. Trash cleanup location in City 7.

	Table 5. Weems Creek Tree Buffer Planting Sites

	Catchment 
	Location 
	Description 
	Estimate (# of trees)

	C8
	Downstream of Capitol Newspaper building (associated with restored stream section) 
	400 ft of stream -- perhaps larger once the stream restoration near the capitol building is fixed 
	300 perhaps more in future 

	C7
	Bristol Drive Outfall 
	300 ft of stream part of a stream restoration project (Severn River Fed may have planted this year) Invasive species removal needed (English ivy) as well
	300

	C2
	West Annapolis Near Schley and Monterrey 
	300 ft of stream removal of invasive species bamboo from city and landowner properties and potential bioretention and shrub and native grass plantings to preserve views
	200


Figure 5.  Riparian buffer planting site in City 8

3.42 Stream Rehabilitation Site

CWP together with WCC volunteers sought to identify stream rehabilitation sites that could potentially be constructed with volunteers.  One such rehabilitation location, summarized in Table 6 and shown in Figure 6, was identified downstream of an existing stream restoration project.  The concept that was developed in coordination with Rob Schnabel from the Chesapeake Bay Foundation would use a bioengineering approach to stabilize an eroding bank in the City 7 catchment.  Specifically, the concept would entail placing one or two biologs at the toe of the slope, regarding and revegetating the existing slope so that it is closer to a 2 to 1 slope as shown in Figure 7.  Figure 8 illustrates a cross sectional view and the placement of the midpoint of the coir fiber log at the baseflow stream elevation.

	 Table 6. Weems Creek Community Stream Rehabilitation Site

	Catchment
	Description
	Estimated

Length
	Bank Stability Scores

	
	
	
	Left 
	Right 

	C7-R1
	Bristol Drive Outfall (2 – 48 inch) small area at end of restoration

Biolog at toe of slope and create a 2 to 1 revegetated slope
	60 ft
	1
	7


Figure 6. Stream stabilization site in City 7 catchment
Figure 7.  Schematic of the use of a coir fiber log for bank stabilization (Brown, 2000) 

Figure 8. Cross section view of coir fiber log practice (Brown, 2000)
3.43 Community Retrofit Project Sites

The Weems Creek watershed was surveyed for potential stormwater retrofit opportunities. Stormwater retrofits are opportunities to treat stormwater pollutants either by filtering or detaining the water to allow pollutants to settle out before being discharged to the creek.  When stormwater is going to be discharged to a natural stream channel it is often a goal to both improve water quality and release it at a slower rate to minimize channel erosion, when stormwater is discharged directly to the tidal creek the primary goal is water quality improvement.  The primary focus of this portion of the project was to locate retrofit opportunities that did not require extensive engineering or cost considerations and could potentially be implemented by WCC using grant resources available to watershed groups (Appendix IV).  Each of the potential retrofits identified include our preliminary concepts, as well as a summary of the potential project.  (A more extensive retrofit survey was done for the entire watershed under contract with the MD State Highway administration; a summary table is provided in Appendix II).  

	Table 7. Examples of specific community retrofit projects identified under the NFWF Restoration in Community Watersheds Grant for Weems Creek

	 Potential Projects 
	Possible Barriers /Needed Funds 
	Rough Cost Estimates
	Possible Funding Sources

	West Annapolis Elementary  Raised Stormwater  Planter bioretention 
	buy-in and funding 


	$10,000 -$15,000


	AACounty/CBT/ NFWF



	Naval Academy Stadium - Bioretention (Cedar Pk Rd) 
	(non-profit) private property 


	$5,000-$10,000
	CBT/NFWF or plant donation

	Goal of 5 raingardens as homeowner demonstration projects
	Native plants and mulch, private property 


	$600
	CBT /Forestry board

	Plantings for 2 Potential Dry Pond upgrades in the County
	planting plan, site prep
	$7,500/per pond 


	SHA, AA County 


West Annapolis Elementary Stormwater Planter

This retrofit is for untreated stormwater leaving a West Annapolis Elementary School.  The concept is to remove the blacktop slope (see Figure 9) and create a stormwater planter (a long linear planting box containing native plants and filtering media) to filter the water before it leaves the site.  Figure 10 illustrates a cross section view of a stormwater planter. Residents have noticed that the runoff from the two paved playgrounds that includes a large sandbox carries a considerable amount of sediment that cascades down the paved slope during rainstorms and into a pipe which discharges to the tidal Weems Creek. 

Figure 9. West Annapolis potential stormwater planter location

Figure 10.  Stormwater planter design (amended) from the Portland Stormwater Manual (2000)

Bioretention Facility Cedar Park and Farragut Rd./Naval Academy Stadium

This facility would be located along Cedar Park Rd. beginning at the corner of Farragut Rd. and extending down several hundred feet toward a gravel entrance to the stadium (where the parked truck is in Figure 11). Drainage from a portion of Farragut Rd and Cedar Park Drive could be conveyed to this bioretention facility via curb cuts.  The facility would also treat a portion of the gravel stadium lot.   Currently, there is a concrete channel that discourages infiltration in this location.  Figure 12 shows a potential configuration for this site that incorporates sidewalks though the bioretention facilities here would likely be larger approximately 3000 sq./ft, depending on the amount of runoff from the gravel lot.  Figure 13 illustrates a schematic of a bioretention facility that could be adapted for this site. If the soils in this location have good infiltration capacity then the facility should be designed for infiltration and may only need to be top drained through the existing drain inlet.  The infiltration capacity of the gravel parking lot and existing soils could potentially be determined by the Maryland Geological Survey or Department of Natural Resources staff who are located in a building adjacent to the Stadium.  
Figure 11.  Potential bioretention retrofit Naval stadium and Cedar Park Rd

Figure 12. Bioretention facilities incorporated into the streetscape (www.cityof seattle.net) 

Figure 13.  Bioretention schematic (Claytor and Schueler, 1996) 

Homeowner Rain Garden Construction  

As a result of space limitations for structural retrofits, much of the stormwater in the residential areas of Weems Creek is currently untreated before being discharged to the creek and the volume of stormwater continues to erode the stream channels that drain to the creek.  The use of rain gardens and rain barrels and the reduction of negative homeowner nutrient behaviors (reducing the amount of fertilizer, pesticide and pet waste) are critical to the improvement of the creek.  As a result, WCC and CWP have worked to educate homeowners in the watershed and assist with their participation in implementation of rain barrels and rain gardens.  A goal was set to have five demonstration rain gardens created in the spring/summer of 2002. WCC also held a rain barrel workshop where individuals could build and take home rain barrels.  The pictures in Figures 14 and 15 show an example of one of the rain gardens and Figure 16 shows a planting plan, one of several on the www.weemscreek.org site.  The website has been updated to demonstrate how homeowners can implement a number of these practices on their properties.

Figure 14.  Rain garden construction in the Weems Creek watershed
Figure 15.  Rain garden during rainstorm
Figure 16.  Rain garden schematic for a sunny location (Homestead Gardens, 2002)
Dry Pond Improvement Projects 

Two dry pond improvement projects are also recommended for the Weems Creek watershed.  The goal is to improve water quality and nutrient uptake as well as to improve the aesthetics of these stormwater facilities.  Figure 17 shows one of the two dry pond facilities where improvements have been recommended.  Concepts were created for the two facilities and include creating a forebay and a longer flowpath, creating wetland benches and possibly modifying the orifice structures to create wet detention and improve water quality treatment (Figure 18).   

Figure 17.  Potential Dry Pond improvement site AA4
Figure 18.  Retrofit sketch for existing Dry Pond (AA3-1) taken from the retrofit inventory field sheet.
3.44 Stream Watch Activities

Streamwatch activities involve assessing potential current and future water quality problems in an effort to proactively ensure the current and future health of the watershed.  This would generally involve a minor commitment to volunteers of portions of 3-4 days a year.  Specifically, volunteers would observe possible sewer overflows after storm events, observe stormflows after large rain events and walk streams in the watershed once a year to identify additional stream problems.  Some of the tasks would include:


1) View portions of the sanitary sewer line after rain events to determine if there is any apparent leakage (specifically the sewer stack just upstream of the pumping station at Admiral Cochran Drive) 


2) Visit the pipe outfall to the stream from the Capital newspaper building after a greater than 1 inch rain event to help determine whether the underground infiltration basin is working.  The pipe flowing half full may indicate that the system is not functioning correctly and that stormwater retrofits on the site should be considered.

3) Walk streams in the watershed once a year to identify potential problems – trash, erosion, sewer problems, or illicit discharges from pipes.  Use the Stream Corridor Assessment Methodology (SCAM) developed by the Maryland Department of Natural Resources.

4) Observe stormflows after larger rain events from both Cowhide Branch and Mooreland Branch to view evidence of sediment transport.  
4.0 Project Implementation

CWP is currently working with WCC to implement some of the restoration and retrofitting projects identified in this project.  CWP has also compiled a list of funding sources and detailed information about each potential source (Appendix IV).  WCC already has held a rain barrel workshop in June and WCC/CWP have already implemented several homeowner rain gardens.  WCC/CWP are working with a local boyscout troop to schedule a tree planting for the fall and work is under way with the West Annapolis Homeowners Association/ and PTA to produce a grant application for funding for the stormwater retrofit/ planter project (See Fig. 9 & 10) at West Annapolis Elementary School.  

CWP has produced conceptual designs and provided other support for the community retrofit projects to help improve grant funding proposals and obtain cost estimates for implementation. 

5.0 Conclusion 

Future health of the Weems Creek watershed is critically dependant on the existence of the Weems Creek Conservancy and the education of the residents living in the watershed. The implementation of community restoration projects, the advocacy for larger capital restoration projects and the education of watershed residents on actions they can take to protect or restore their Creek are critical to improve water quality in Weems Creek.  The partnership, funded by the National Fish and Wildlife Foundation, between WCC and CWP has resulted in an increased knowledge of the sources of degraded water quality in Weems Creek and resulted in specific action items to improve those conditions.   
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Y
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Appendix I: Capital Stream Restoration Projects
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City 8-5

N of West St. fail restor

1

5

5

5

3

4

22

City 6-3

Porter Drive outfall

1

5

5

5

3

3

21

City 6-1

Cedar Park & Naval Lot

7

3

3

5

4

5

20

City 8-6

Existing City Wet Pond

5

5

2

4

4

20

City 8-8

DS of 8-5 below 2nd outfall

1

5

5

5

3

2

20

City 4-1.1

Within Navy lot

6

3

5

4

5

17

City 4-1.2

Within Navy lot

6

3

5

4

5
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Within Navy lot

6

3

5

4

5
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6

3

5

4

5
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5

3

5
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West Annap Elem

9

2

5

4

5

16

City 4-3
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1

5

4

5
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1

2

5

*

4

4
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6

3

5

3

3
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1

5
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3

4
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8

2

2

3

3

3
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AA4-1 
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1

5

2

2

4
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3

4

3

2

3
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2

4

2

2
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3

2

3

2
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City 8-2

Capital B Comm retro

infiltration

3

2

3

2

10

City 8-3

Capital C Comm retro

performance 

3

2

3

2

10

City 8-4 

Capital D clogged infilt

uncertain

3

2

3

2

10

AA5-2

Instream CPv detention 

Flooding concern

5

1

6

City 8-7 

Existing SHA Pond

Needs maintenance

* Shaded retrofits are recommended for pursuit 

Appendix II: Capital Stormwater Retrofits 

Appendix III: Workshop Attendance

	Weems Creek Workshop Attendance

	Workshop
	Organization

	1
	65 people attended stakeholder meeting

	2
	15 people attended stream assessment workshop and tour

	3
	15 people attended West Annapolis Meeting 

	4
	Worked with 5 homeowners


 Appendix IV. Funding Resources

MD Funding Sources

The following list of possible funding sources is specific to grants and organization within the state of Maryland.  This is by no means a comprehensive list, as there are many larger foundations that fund on a national scale. The funding sources listed are almost exclusively for nonprofit organizations or local government agencies.  Because the application process for each grant can be different, please consult the organizations website for the full requirements for applying for a grant, or contact them by e-mail.

The Abell Foundation, Inc.
The philosophy of this foundation is to ameliorate Maryland’s societal problems, including the environment.  The foundation has a program area that focuses on conservation & environment, and is designed to encourage greater public awareness and to preserve ecologically significant and endangered habitats.  Areas of special interest are: conservation, resource protection, and growth management. Deadlines are January 1, March 1, May 1, August 1, September 1, November1.

Contact:

The Abell Foundation, Inc

Suite 2300

111 South Calvert Street

Baltimore, Maryland 21202

(410) 547-1300

e-mail:  GOTOBUTTON BM_1_ abell@abell.org
www.abell.org

H. Barksdale Brown Charitable Trust

This trust funds scientific research and education as part of its mission.  Recent grants have supported land conservation and coastal and marine issues.  Proposals are accepted anytime.

Application address:

H. Barksdale Brown Charitable Trust

c/o Mercantile Safe Deposit & Trust Co.

Two Hopkins Plaza

Baltimore, Maryland 21201

(410) 237-5653

Chesapeake Bay Habitat Restoration Grants
Every year the Chesapeake Bay Program funds several habitat restoration projects for its four target habitats (freshwater tributaries, shallow water habitat (tidal), open water (tidal), and inlands and islands). A request for proposals is issued each summer, and funding decisions are made in late fall. 

Contact:
Chesapeake Bay Program Office, USEPA Region III 
410 Severn Avenue, Suite 109 Annapolis, MD 21403 
(410) 267-5721 
 GOTOBUTTON BM_2_ www.chesapeakebay.net
Chesapeake Bay Small Watershed Grants Program
This grant program, sponsored by the Environmental Protection Agency, awards financial assistance to support communities undertaking small-scale watershed projects for the benefit of the Chesapeake Bay and its rivers. The program awards grants ranging from $1000 to $100,000 to local governments and community groups to implement educational and demonstration projects that help protect and improve community watersheds throughout the Chesapeake Bay basin. In 2002 the grant program will be administered in partnership with the National Fish and Wildlife Foundation. 

Contact: 

Tom Kelsch 
National Fish & Wildlife Foundation 
1120 Connecticut Avenue, Suite 900 
Washington, DC 20036 
 GOTOBUTTON BM_3_ 

 GOTOBUTTON BM_4_ www.nfwf.org 

Chesapeake Bay Trust
The Chesapeake Bay Trust offers grants for qualified activities in Maryland that contribute to the restoration of the Chesapeake Bay.  The Trust favors action-oriented activities, with emphasis on projects that unite business, government and citizen groups in restoration and protection activities. Priority is given to two principal areas: education projects that promote a behavior change toward the Bay, and the performance of restoration activities that utilize volunteers. Seventy-five percent of Trust grants are for amounts of $5,000 or less. The Trust discourages requests over $50,000. 

Contact: 

Chesapeake Bay Trust 
60 West Street, Suite 200A 
Annapolis, MD 21401 
(410) 974-2941 
 GOTOBUTTON BM_5_ http://www.chesapeakebaytrust.org/
Community Forestry
This cost share program is available to landowners to help defray of the costs of accomplishing recommended forestry practices. Eligibility depends on the size of the property and the availability of funds. In most cases, the first step is to have a forest stewardship management plan written for the property. Depending on what is recommended in the plan, the owner may be eligible for cost share assistance. Cost share assistance is usually in the form of a percentage of the total cost to accomplish the practice.  A portion of the total cost of the practice is refunded, usually between 50% and 65%. The grant program provides funding, up to $300 per acre, for buffer plantings. Contact the county forester for assistance and details. 

Contact: 

Maryland Department of Natural Resources 
580 Taylor Avenue 
Annapolis, MD 21401 
(877) 620-8367 

 GOTOBUTTON BM_6_ 
Environmental Education Grants Program
The purpose of the Environmental Education Grants (EEG) is to provide financial support for projects that design, demonstrate, or disseminate environmental education practices, methods, or techniques. Projects must focus on one of the following: (1) improving environmental education teaching skills; (2) educating teachers, students, or the public about human health problems; (3) building state, local, or tribal government capacity to develop environmental education programs; (4) educating communities through community-based organization; or (5) educating the public through print, broadcast, or other media.  The application deadline(s) is mid-November and project grants are up to $25,000 regionally; $25,000 to $150,000 nationally. Non-federal government match of 25 percent is required. Please contact by telephone or mail.

Contact:

U.S. Environmental Protection Agency
Office of Environmental Education (1704) 
Environmental Education Grants
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW, 
Washington, DC 20460

(202) 260-8619

Internet
http://www.epa.gov/enviroed/grants.html 

Five Star Restoration Program
The Environmental Protection Agency, the National Association of Counties (NACO), the National Association of Service and Conservation Corps (NASCC), the National Fish and Wildlife Foundation (NFWF), and the Wildlife Habitat Council (WHC) jointly support the Five-Star Restoration Challenge Grant Program. The Program provides modest financial assistance to support community-based wetland and riparian restoration projects, to build diverse partnerships, and to foster local natural resource stewardship. The stars in "Five-Star" are the partners, funders, and/or participants necessary to complete the project including youth organizations, local governments, private entities, etc. Projects must therefore involve diverse partnerships of ideally five organizations, which contribute funding, land, technical assistance, workforce support, and/or other in-kind services. Awards are between $5,000 and $20,000.  Additional information, 

including fact sheets, previous new releases, and brief descriptions of projects funded in past years can be found at 
http://www.epa.gov/owow/wetlands/restore/5star/index.html
Contact: 

National Fish & Wildlife Foundation 
1120 Connecticut Avenue, Suite 900 Washington, DC 20036 
(202) 857-0166 
Visit http://nfwf.org/5star-rfp.htm for guidelines and instructions on how to apply.

Gildea Foundation, Inc

The grant making interests of this foundation are higher education and conservation.  Recent grants have supported soil & water conservation and wildlife protection.  Applications are accepted anytime with a letter of intent.

Contact:

c/o Thomsen & Burke

Blaustein Building 

Suite 400

One North Charles Street

Baltimore, Maryland21201

(410) 539-2595 ex 117

e-mail: get@t-b.com

Governor’s Watershed Revitalization Partnership Program for Stream Restoration
This program provides up to $6 million of new funding over two years for stream restoration. State agencies, local governments, municipalities, private non-profit group, neighborhoods and Tributary Teams may identify potential projects. Projects proposed by non-government agencies must secure an appropriate government agency as a co-sponsor. Two thirds of the projects will be in urban watersheds and one third will be in rural watersheds.

The project goals are: 


Mitigate impacts from roads and bridges 


Restore in-stream habitat 


Reduce nutrients and sediment 


Reduce future dredging needs from stream bank erosion 


Enhance the quality of life of communities 


Revitalize community open space 


Provide living classrooms 


Expand natural resource based recreation 


Protect roads, bridges, sewer lines and other utilities 

The basic requirements are: 


Projects must have a transportation - road or highway - connection 


Funds are for construction unless bid as a design-build project 


50% match required: 30% in-kind and 20% cash 


Other grants can be used as match as long as they are not Federal Highway Grants 


30% design completion 


Local community support 


Part of a comprehensive watershed management initiative 

More detailed information of the selection and scoring criteria can be found at:

http://www.dnr.state.md.us/streams/restoration$.html

or please contact:

Governor’s Watershed Revitalization Partnership Program for Stream Restoration Request for Proposals, care of:
Larry Lubbers 410-260-8811 
llubbers@dnr.state.md.us
Catherine Rappe 410-260-8979 
cmrappe@dnr.state.md.us
Frank Dawson 410-260-8795 
 GOTOBUTTON BM_7_ fdawson@dnr.state.md.us
Innovative Community Partnerships Grants
A new initiative at the EPA is to promote smart growth (development that serves the economy, community, and the environment) and cleaner, more livable communities.  The EPA will use ICP grants as tools for encouraging local innovation, cross-media environmental approaches, and community partnerships working to achieve measurable results. Broadly speaking, EPA expects to give priority consideration to ICP project proposals in the following areas: 


restoration and protection of community watersheds and airsheds 


integrated community planning for environmental results 


environmentally responsible redevelopment and revitalization

Note: If the ICP initiative receives funding for fiscal year 2002, EPA expects to solicit proposals for ICP projects in the spring of 2001.

http://www.epa.gov/livablecommunities/grants/overview.htm

Grayce B. Kerr Fund
The fund has major interest in education, cultural activities, and economic & public policy research, with a focus on the Mid-Atlantic region of the U.S. The fund’s environmental interests include air & water quality, forestry, resource conservation, and wildlife protection.  Proposals are accepted anytime, and initial contact should be in the form of an application.  This application should include:

Grayce B.  Kerr Fund

117 Bay Street

Easton, Maryland 21601

(410) 822-6652

e-mail:  GOTOBUTTON BM_8_ gbkf@skipjack.bluecrab.org
Maryland's Rural Legacy Program
The program encourages local governments and private land trusts to identify Rural Legacy areas and to competitively apply for funds to complement existing land conservation efforts or create new ones. Between $70 and $140 million will be committed to preserve about 50,000 to 75,000 acres of Maryland’s farms, forests and open spaces during the next five years. 

Contact: 

Maryland Dept. of Natural Resources, Watershed Restoration Division 
Tawes State Office Building (E2) 
Annapolis, MD 21401 
(410) 260-8810 

National Environmental Education and Training Foundation Competitive Challenge Grants
NEETF awards grants focused on three areas:

Health and Environment - The Foundation supports environmental education projects that help people make the connection between their health and environment. NEETF is interested in both correcting current problems and preventing new ones. 

Safe Water - NEETF supports environmental education projects that promote community-wide understanding of water - sources, quality, treatments, protection strategies, costs, options - as it relates to human health and community vitality. 

Environmental Education Excellence - The Foundation believes that students learn more when they learn through environmental themes. Projects must be cost effective and partnership-based and must demonstrate cutting-edge innovation, clear replicability and meet regional if not national needs. Grants will require a match.  Check their website for 2001 Grant Guidelines and Pre-proposal Application Form, which will be released in January.

Contact: 

Samantha Blodgett, Grants Coordinator 
1707 H Street, NW Suite 900, Washington, DC 20006-3915
TEL: 202-833-2933 FAX: 202-261-6464 

neetf@neetf.org

Phone: (202) 261-6478 

 GOTOBUTTON BM_9_ www.neetf.org
NOAA RESTORATION CENTER (NOAA/RC)
NOAA has at least two Community based restoration grants, which it helps administer.  One is specifically for fish passage issues and the other is for community-based restoration.

1315 East-West Highway
Silver Spring, Maryland 20910
Phone: (301) 713-0174 
FAX: (301) 713-0184
 GOTOBUTTON BM_:_ http://www.nmfs.noaa.gov/habitat/restoration/funding.html 

The Shared Earth Foundation

The mission of this foundation is to promote the concept that human’s have the responsibility to share the earth’s resources with others and future generations by limiting their adverse impact on the planet and protecting wildlife and the places they inhabit.  The foundation funds organizations that:

I. Promote protection and restoration of habitat to promote broad diversity

II. Foster respect for other species and individual creatures

III. Work to reduce detrimental human impacts

Nonprofit organizations may apply anytime, with initial contact through a one (1) page pre-application.  Grants range in size between $5,000 and $10,000.  The pre-application should contain:

Contact:

The Shared Earth Foundation

113 Hoffman Lane

Chestertown, Maryland 21620

(410) 778-6868

e-mail:shardearth@aol.com

Shoreline Erosion Control Grants
The owner of any property abutting a body of water in Maryland may file an application requesting assistance in the design, construction, management and financing of a stream bank or shoreline erosion control project. Shore Erosion Control in the form of short-term loans and matching grants awards financial assistance for non-structural projects to the property owner. Agreements detail the requirements and extent of financial assistance, as follows: 

75% interest-free loans for projects on private and public lands using State special funds. 


75%-25% matching grants for projects on public lands using Federal funds. 

Financial assistance as interest-free loans for structural projects is currently not available. 

Contact:

Leonard Larese-Casanova

Department of Natural Resources Forest Service, 

Shore Erosion Control, 

Tawes State Office Building E-1, 

580 Taylor Avenue, Annapolis, Maryland 21401. 

Telephone: 410-260-8531, Fax: 410-260-8596, Toll-Free 1-877-620-8DNR (8367) Ext 8531. 

Stream ReLeaf
Maryland Stream ReLeaf is a project committed to restoring and conserving forested buffers along streams and shorelines. Governor Glendening pledged that Maryland would create 600 miles of forested buffers by the year 2010 to improve water quality and habitat in the Chesapeake Bay watershed. For help in designing a forested buffer, carrying out a buffer project, coordinating volunteers, or learning about incentives available, contact the DNR Forest Service Project Forester for your county on the phone list available at http://www.dnr.state.md.us/forests/phonelist.html. 

Contact: 

Maryland Department of Natural Resources 
580 Taylor Avenue 
Annapolis, MD 21401 
(877) 620-8367

Town Creek Foundation
The foundation supports environmental programs that engage citizens in challenging the unsustainable use of natural resources and protecting biological diversity.  Strategies supported include grassroots activism and media outreach.

Environmental issues of interest include:

I. Promoting policies and practices to protect the land, estuaries and coastal bays of the Mid-Atlantic region

II. Addressing the environmental impacts of our personal, institutional and community choices and building public interest in conservation.

III. Building the effectiveness of the environmental movement by strengthening advocacy, outreach and institutional development of environmental organizations.

Proposals should describe the policies and practices that will be encouraged, and how the program will promote public understanding and participation.  Application deadlines are January 15, May 15, and September 15, and initial contact is through a letter of inquiry.  See their website for all the details of the application process.

Contact

Christine B. Shelton, Executive Director
Town Creek Foundation
P. O. Box 159
(or 221 South Street, for package deliveries)
Oxford, Maryland 21654

Phone: 410-226-5315
Fax: 410-226-5468

Email: info@towncreekfdn.org

website  GOTOBUTTON BM_;_ www.towncreekfdn.org
Watershed Assistance Grants
The Watershed Assistance Grants program, under the auspices of the Clean Water Action Plan, provides grants to local watershed partnerships to support their organizational development and long-term effectiveness. The grants specifically support innovative efforts that build the capacity of community-based partnerships to conserve or restore watersheds. Building capacity involves increasing the partnership’s ability to identify and resolve watershed problems and issues well beyond the life of the grant. This nationwide program is sponsored by The Environmental Protection Agency and administered in partnership with the River Network. 

Contact: 

River Network 
520 SW Sixth Avenue

Suite1130

Portland, Oregon 97204
(503) 241-3506 
http://www.rivernetwork.org/howwecanhelp/howwag.cfm

E-mail: wag@rivernetwork.org

4.2 Educational Resources
Community Environmental Review
The Community Environmental Review Program helps communities address their natural resource protection, land use management and economic development issues by linking regional experts in these professions with community representatives. Participating communities first identify priority issues to be addressed. Then relevant experts from throughout the Chesapeake Bay region are invited to participate on a team to evaluate local programs, projects, and policies, and make concrete recommendations that can help achieve community resource protection and growth management objectives. Priority is given to communities that have applied to become a Bay Partner Community. 

Contact: 

Mark Thompson 
International City/County Management Association 
777 North Capitol Street NE, Suite 500 
Washington, DC 20002-4201 
(202) 962-3589 
mthompson@icma.org 

Bay Grasses in Classes
The Bay Grasses in Classes program allows students to grow bay grasses in the classroom for transplanting to select areas in the Bay. The program, cooperatively developed by DNR and CBF and funded in part by the Chesapeake Bay Trust, provides teacher instruction, curricula and equipment. The students assemble the bay grass growth chambers, plant the seeds of Wild celery (Vallisneria americana) and monitor the progress of the seedlings. In the spring, the grass is transplanted. 

Contact: 

Mike Naylor 
Maryland Department of Natural Resources 
580 Taylor Avenue 
Annapolis, MD 21401 
(410) 260-8630 
mnaylor@dnr.state.md.us 

Chesapeake Bay Program DataHub/CIMS
The Chesapeake Bay Program is a repository for a variety of environmental data, trends information, and environmental indicators. 

Contact: 

Chesapeake Bay Program 
410 Severn Avenue, Suite 109 
Annapolis, MD 21403 
(410) 267-5700 

 GOTOBUTTON BM_<_ http://www.chesapeakebay.net/data/index.htm
Better Backyard
Many of the challenges facing the Bay begin in our own backyards. Everything we do affects the Bay ecosystem. This guide provides ways to reduce an individual household's effect on the Bay. It provides ways to reduce chemical use in the home landscape, manage erosion in yards, divert water away from homes to avoid flooding and wet basements, and create rain gardens, raised beds, and permeable walkways. The guide is organized into chapters that go from your yard to the water's edge. This is a "resource document." It provides general information on environmentally friendly landscaping and points the reader to more technical and specific information. 

Contact: 

Chesapeake Bay Program 
410 Severn Avenue, Suite 109 
Annapolis, MD 21403 
(410) 267-5700 

 GOTOBUTTON BM_=_ http://www.chesapeakebay.net
Landowner Stewardship Referral Service
Landowner Stewardship Referral Service is a clearinghouse for conservation services. It provides an 800 number for landowners who want to implement conservation practices on their land. The Referral Service promotes partnerships between landowners and conservation groups who work together to develop enhancement projects such as stream bank stabilization and wildlife habitat restoration. 

Contact: 

Maryland Department of Natural Resources 
Kevin Smith or Mitch Keiler 
Phone: (410) 260-8810 
Fax: (410)260-8779 

E-mail:
kmsmith@dnr.state.md.us   mkeiler@dnr.state.md.us

Models, Technologies and Practices Database
This database identifies hundreds of resources on a range of alternative development practices that can be used to minimize the impacts of development on nutrient loadings to the Chesapeake Bay. The development practices are organized by eight categories of watershed protection tools: land use planning, land conservation, aquatic buffers, better site design, erosion and sediment control, stormwater management, non-stormwater discharges, and stewardship programs. The reference information is presented in an understandable format and includes some analysis of how each of the practices relates to different land use patterns, nutrient loadings, and costs, and also provides examples associated with each of these practices. The matrix is a starting point for local government lawmakers, planning commissions and staff, local departments of public works/engineering, builders and land developers, and local citizens and environmental groups interested in finding out more about a particular planning tool. It is designed to point the user towards an appropriate reference by providing a summary and information on how to obtain a copy of the reference, but does not explain how to actually implement particular practices. 

Contact: 

Nicole Ducharme 
Chesapeake Bay Program, Chesapeake Research Consortium 
410 Severn Avenue, Suite 109 
Annapolis, MD 21403 
(410) 267-5847 
ducharme.nicole@epa.gov 

EPA Grant-Writing Tutorial
This online grant writing tutorial walks the user through the grant-writing process and helps them learn to write more competitive grants. The tutorial was developed by Purdue University in partnership with the Environmental Protection Agency, Region V. 

 GOTOBUTTON BM_>_ http://www.epa.gov/seahome/grants.html
Tree-Mendous Maryland
This program actively involves groups in enhancing their community open spaces and rights-of-ways, school grounds and neighborhood parks.  One benefit is the purchase of trees from a large variety of reasonably priced, native trees for PUBLIC land and community tree planting projects. Spring trees are available for pick-up or delivery by about mid-March. Fall trees are available around mid-September.
Contact: 

Maryland Department of Natural Resources 
580 Taylor Avenue 
Annapolis, MD 21401 
(877) 620-8367 

www.mediaskillsonline.com
We've developed a three module online course, based on our most popular one-day media-training workshop. In Media Skills Online you learn how to make a story newsworthy, how to create quotable quotes, and how to handle difficult questions - all at the click of mouse. 

The course has been designed by a team of media and educational experts, with proven techniques that are being used by thousands around the world. 

We show you examples of what works and what doesn't, with samples of news interviews that actually went to air. 

And you get to practice - there are exercises throughout the course, including telephone interview practice. That means that at the end of the course, you have a new or expanded set of skills to use when a journalist calls. 

On top of that, there is a special resources kit, with practical tips on all the basics of dealing with the media, like planning your interview, writing news releases, and what "off the record" really means. 

http://www.mediaskillsonline.com.au/mediaskills/mediaoh.htm

Soil Testing Kits
The University of Maryland College of Agriculture and Natural Resources offers a soil testing service for residents of the State of Maryland. A basic soil test, which is five dollars, will provide you with your soil's pH (whether the soil is acidic or alkaline), and the levels of magnesium, phosphate, and potash in the soil. Along with the soil test results will be a guide to adding lime and fertilizer to your soil. By following the guidelines provided by the soil test you will be using the correct type and amount of fertilizer that will help your plants grow and reduce the changes of fertilizer moving in our State's waterways, including the Chesapeake Bay. For more information on soil testing contact the Home and Garden Information Center at 1-800-342-2507 or
requests for information sheets and soil test mailer bags can be directed to the Soil Testing Lab at 301- 405-1349 or faxed to 301-314-9049.

http://www.agnr.umd.edu/users/agron/soil_testing/tour.html
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		Appendix I. Weems Creek Stream Priority Rehabilitation Reaches

						Currently		Upstream				Estimated		Bank Stability Scores				Entrenchment

		Subwatershed		Priority		Scheduled		flow control		Description		Length		Left		Right		Bnk Height		Bnkfl Height		Value

		C8-R2		1		Y		N		Moreland Pkwy downstream of City wet pond (36in)		400 ft		1		1		6		1.5		4.0

		C6-R1		2		Y		N		Porter Drive Outfall Drainage (48 inch)		600 ft		2		7		5		2		2.5

		AA5-R1		3		N		N (Planned)		Cowhide Branch South (SHA Facility to Cowhide north)		400 ft		3		4		1.6		0.6		2.7

		C8-R1		4		Y county plans to fix partial failures		N		Drainage from West Street near Capitol Building (24in)		200 ft		6		7		1		1		1.0		entrenchment value is skewed because of restoration -- valley remains very confined

		AA5-R2		5		N		N		Cowhide Branch South (Rt. 50 to SHA Facility)		400 ft		2		2		2.8		0.9		3.1

		C7-R1		6		N		N		Bristol Drive Outfall (2 - 48 inch) small area at end of restoration		60 ft		1		7		5		2		2.5





Trash

		

		Table 3-5. Weems Creek Trash Cleanup Sites

		Subwatershed		Location		Description		Days to cleanup

		C8-T1		Both sides of Admiral Cochrane Drive crossing the Creek along Rt. 50		Household trash, appliances, considerable volume upstream, silt trap/boom etc.		2 to 3

		C8-T2		Drainage from West Street near Capitol Building (24in)		Less volume, bottles, cans, street runoff trash		1

		C7-T1		Bristol Drive Outfall (2 - 48 inch) small area at end of restoration		Household trash, and street trash moderate volume		1

		C6-T1		Porter Drive Outfall Drainage (48 inch)		Household and commercial trash, some large pieces. The length of the stream from Porter to the tidal area.		1 to 2

		AA4-T1		Cowhide Branch Proper South (Rt. 50 to SHA Facility)		Less volume considerable distance		1 to 2





riparian reforestation

		

		Table 3-6. Weems Creek Riparian Tree Plantings

		Subwatershed		Location		Description		Estimate of # of trees

		C8		Downstream of Capitol Building associated with restored stream section		400 ft of stream -- perhaps larger once they fix some of the stream restoration near the capitol building		300 perhaps more in future

		C7		Bristol Drive Outfall		300 ft of stream part of a stream restoration project (Severn River I've heard is going to plant this year) Invasive species (English ivy) is also needed here		300

		C2		West Annapolis Near Schley and Monterrey		300 ft of stream removal of invasive species bamboo from city and landowner properties and potential bioretention and shrub and native grass plantings to preserve views		200





slope failure

		

		Table 6. Weems Creek Slope Failure Sites

								Likely Ownership

		Subwatershed		Stream Segment		Description		and Responsibility

		SF-1		Cowhide Branch South  (where the stream crosses Rt. 50 on the North side)		Slope failure between the highway and the stream -- has the potential to continue failing		SHA

		SF-2		Cowhide Branch South (South side of 50 in circular median area adjacent to West Street exit -- small concrete channel failure next to Rt. 50)		Small concrete channel failure and a considerable amount of sediment transport evident		SHA
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Stadium Retrofits

		Table 4. Estimates of drainage area and costs for possible stadium retrofits

																				20% for less than 1 acre																														Cubic feet computations						Sand Filter info for within east lot

		Stadium										Drainage		Est. Drainage Area		Impervious		Impervious		Est.Bioretention Area		WQv		CPv						EPA 125		Current		Current		Benefits				Est. Surface		Estimated Cost		Benefit $/pd/10yr						Rv		WQv		CPv		Surface Area		Pretreatment ft2				20000 /imper acre

		Possible Retrofits		Description		Latitude		Longitude		Type		Area		Acres		Cover est.		Acres		ft3 15% of imperv		acre-ft		acre-ft		Goal		Sketch		Photos*		TN load		TSS load		TN removed		TSS removed		Area ft2												ft3		ft3		Bed ft2		10%		total		cost est

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.16				WQv		Y		673/Tuck St		33.7		842.1		11.5		651.8				40,000		61						0.41		6806

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		3680		0.07				WQv		Y		674		14.3		357.1		4.9		276.4				23,552		85						0.95		2902

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		3864		0.10				WQv		Y		672		20.6		514.2		7.0		398.0				24,730		62						0.68		4154

		City 3A-1		Aparts next to Rowe						DE filter/cistern?				1.00		70%		0.70				0.06				WQv																								0.68		2459

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv				668		34.0		850.2		11.6		658.1				$41,818		6						0.95		6869		195		916		92				40000

		City 4-1.2								bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv						46.2		1155.5		15.8		894.3				$52,272		6						0.95		8587		243		1145		114				50000

		City 4-1.3										0.84		1.50		100%		1.50		4901		0.12				WQv						25.5		637.7		8.7		493.5				$31,363		6						0.95		5152		146		687		69				30000

		City 4-2		Edge of Navy lot/Court parking						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv				669,671		34.0		850.2		11.6		658.1				$41,818		6						0.95		6869

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12				WQv						17.0		425.1		5.8		329.0		9801		$31,363		10						0.95		5152

		City 5-1		Corner of Schley on pumping station						Hydrodevice		6.97		25.60		25%		6.40				0.58				WQv		Y				126.0		3150.4		43.1		1417.7				$40,000		3						0.275		25454

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y				18.1		453.1		6.2		350.7				$22,886		7						0.185		3661

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		1088		0.02				WQv		Y				4.6		114.6		1.6		88.7				6,963		79						0.41		926

		City 6-3		Porter Drive outfall						Wetpond				13.60		25%		3.40				0.31		0.66		CPv						88.9		2221.3		26.4		1599.3				36,009		23						0.275		13522		28765

		City 8-1		Capital A adj to build						Bioretention		NF?				60%						0.00		0.00		?		Y		681

		City 8-2		Capital B Comm retro						Bioretention		NF?				100%						0.00		0.00		?		Y		682

		City 8-3		Capital C Comm retro						Bioretention/DS		NF?				100%						0.00		0.00		?				685

		City 8-4		Capital D clogged infilt						?		NF?				60%						0.00		0.00		?				684

		City 8-5		N of West St. fail restor						New Wetpond		3.37		12.38		70%		8.66				0.70		0.60		CPv				0678-0680		150.7		3767.1		44.8		2712.3				44,168		16						0.68		30432		26181

		City 8-6		Existing City Wet Pond						Orafice retrofit		12.46		63.00		45%		28.35				2.38		3.06		CPv		Y		0675-0677		513.1		12827.0		Downstream Channel Protection						25,000								0.455		103638		133249

		City 8-7		Existing SHA Pond						Maintenance?																WQv		NA

		City 8-8		DS of 8-5 below 2nd outfall						New Wetpond		6.95		25.53		65%		16.59				1.35		1.24						*on server under EPA125/Weems/retrofit		290.2		7254.3		86.2		5223.1				71,473		14						0.635		58608		53993

		AA3-1		Existing Dry Pond in AA						Forebay, aquatic bench, regrading for WQ				10.00		35%		3.50				0.30		0.49		WQv		Y				93.1		2376.5		27.7		1520.9				10,000		7						0.365		13197

		AA4-1		Existing Dry Pond 2 in AA						Forebay, aquatic bench, regrading for WQ				10.00		45%		4.50				0.38		0.49		WQv						116.1		2962.4		34.5		1896.0				10,000		5						0.455		16450

		AA5-1		Linear Dry Pond near Sheraton						Orafice retrofit / berm?				20.00		90%		18.00				0.00		0.97		CPv		Y				Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional

		AA5-2		Instream CPv detention												75%										CPv						Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional

														203.83				104.54																40758.8		347.4		19167.9				553414.405899571		29

		Stadium Only

		City 4-1.1		Within Navy lot NE Most						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv/infilt		Y												13068		$   41,818								0.95		6869		195		916		92				40000

		City 4-1.2		Middle						Bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv/infilt		Y												16335		$   52,272								0.95		8587		243		1145		114				50000

		City 4-1.3		SE Most						Bioretention		0.84		1.50		100%		1.50		4901		0.12				WQv/infilt		Y												9801		$   31,363								0.95		5152		146		687		69				30000

		City 4-2		Edge of Navy lot/Court						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv/infilt		Y												13068		$   41,818								0.95		6869

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12																		9801		$   31,363								0.95		5152

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y												7152		$   22,886								0.185		3661

		CC 1-1		Circular North on Westside						Bioretention				1.00		100%		1.00		4356		0.08				WQv														8712		$27,878								0.95		3435

		CC 1-2		Circular South on Westside						Bioretention				1.00		100%		1.00		4356		0.08				WQv														8712		$27,878								0.95		3435

		CC 1-3		Along Cedar Park middle						Bioretention				3.00		15%		0.45		1960		0.05				WQv														3920		$12,545								0.185		2007

		CC 1-4		Along Cedar Park south						Bioretention				3.00		15%		0.45		1960		0.05				WQv														3920		$12,545								0.185		2007

																																										302,367

		Filters

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.001530				WQv		Y		673/Tuck St		34		1531

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		1840		0.000704				WQv		Y		674

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		2576		0.000986				WQv		Y		672

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		4.33		100%		4.33		9440		0.003612				WQv				668

		City 4-1.2								bioretention		0.74		2.72		100%		2.72		5920		0.002265				WQv

		City 4-1.3										0.84		3.09		100%		3.09		6720		0.002571				WQv

		City 4-2		Edge of Navy lot						Perim bioretetion		0.75		2.75		100%		2.75		6000		0.002296				WQv				669,671

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		1788		0.000684				WQv/infilt		Y

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		544		0.000208				WQv		Y





All

		Table 4. Estimates of drainage area and costs for possible stadium retrofits

																				20% for less than 1 acre																														Cubic feet computations						Sand Filter info for within east lot

		Stadium										Drainage		Est. Drainage Area		Impervious		Impervious		Est.Bioretention Area		WQv		CPv						EPA 125		Current		Current		Benefits				Est. Surface		Estimated Cost		Benefit $/pd/10yr						Rv		WQv		CPv		Surface Area		Pretreatment ft2				20000 /imper acre

		Possible Retrofits		Description		Latitude		Longitude		Type		Area		Acres		Cover est.		Acres		ft3 15% of imperv		acre-ft		acre-ft		Goal		Sketch		Photos*		TN load		TSS load		TN removed		TSS removed		Area ft2												ft3		ft3		Bed ft2		10%		total		cost est

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.16				WQv		Y		673/Tuck St		33.7		842.1		11.5		651.8				40,000		61						0.41		6806

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		3680		0.07				WQv		Y		674		14.3		357.1		4.9		276.4				23,552		85						0.95		2902

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		3864		0.10				WQv		Y		672		20.6		514.2		7.0		398.0				24,730		62						0.68		4154

		City 3A-1		Aparts next to Rowe						DE filter/cistern?				1.00		70%		0.70				0.06				WQv																								0.68		2459

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv				668		34.0		850.2		11.6		658.1				$41,818		6						0.95		6869		195		916		92				40000

		City 4-1.2								bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv						46.2		1155.5		15.8		894.3				$52,272		6						0.95		8587		243		1145		114				50000

		City 4-1.3										0.84		1.50		100%		1.50		4901		0.12				WQv						25.5		637.7		8.7		493.5				$31,363		6						0.95		5152		146		687		69				30000

		City 4-2		Edge of Navy lot/Court parking						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv				669,671		34.0		850.2		11.6		658.1				$41,818		6						0.95		6869

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12				WQv						17.0		425.1		5.8		329.0		9801		$31,363		10						0.95		5152

		City 5-1		Corner of Schley on pumping station						Hydrodevice		6.97		25.60		25%		6.40				0.58				WQv		Y				126.0		3150.4		43.1		1417.7				$40,000		3						0.275		25454

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y				18.1		453.1		6.2		350.7				$22,886		7						0.185		3661

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		1088		0.02				WQv		Y				4.6		114.6		1.6		88.7				6,963		79						0.41		926

		City 6-3		Porter Drive outfall						Wetpond				13.60		25%		3.40				0.31		0.66		CPv						88.9		2221.3		26.4		1599.3				36,009		23						0.275		13522		28765

		City 8-1		Capital A adj to build						Bioretention		NF?				60%						0.00		0.00		?		Y		681

		City 8-2		Capital B Comm retro						Bioretention		NF?				100%						0.00		0.00		?		Y		682

		City 8-3		Capital C Comm retro						Bioretention/DS		NF?				100%						0.00		0.00		?				685

		City 8-4		Capital D clogged infilt						?		NF?				60%						0.00		0.00		?				684

		City 8-5		N of West St. fail restor						New Wetpond		3.37		12.38		70%		8.66				0.70		0.60		CPv				0678-0680		150.7		3767.1		44.8		2712.3				44,168		16						0.68		30432		26181

		City 8-6		Existing City Wet Pond						Orafice retrofit		12.46		63.00		45%		28.35				2.38		3.06		CPv		Y		0675-0677		513.1		12827.0		Downstream Channel Protection						25,000								0.455		103638		133249

		City 8-7		Existing SHA Pond						Maintenance?																WQv		NA

		City 8-8		DS of 8-5 below 2nd outfall						New Wetpond		6.95		25.53		65%		16.59				1.35		1.24						*on server under EPA125/Weems/retrofit		290.2		7254.3		86.2		5223.1				71,473		14						0.635		58608		53993

		AA3-1		Existing Dry Pond in AA						Forebay, aquatic bench, regrading for WQ				10.00		35%		3.50				0.30		0.49		WQv		Y				93.1		2376.5		27.7		1520.9				10,000		7						0.365		13197

		AA4-1		Existing Dry Pond 2 in AA						Forebay, aquatic bench, regrading for WQ				10.00		45%		4.50				0.38		0.49		WQv						116.1		2962.4		34.5		1896.0				10,000		5						0.455		16450

		AA5-1		Linear Dry Pond near Sheraton						Orafice retrofit / berm?				20.00		90%		18.00				0.00		0.97		CPv		Y				Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional

		AA5-2		Instream CPv detention												75%										CPv						Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional

														203.83				104.54																40758.8		347.4		19167.9				553414.405899571		29

		Stadium Only

		City 4-1.1		Within Navy lot NE Most						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv/infilt		Y												13068		$   41,818								0.95		6869		195		916		92				40000

		City 4-1.2		Middle						Bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv/infilt		Y												16335		$   52,272								0.95		8587		243		1145		114				50000

		City 4-1.3		SE Most						Bioretention		0.84		1.50		100%		1.50		4901		0.12				WQv/infilt		Y												9801		$   31,363								0.95		5152		146		687		69				30000

		City 4-2		Edge of Navy lot/Court						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv/infilt		Y												13068		$   41,818								0.95		6869

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12																		9801		$   31,363								0.95		5152

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y												7152		$   22,886								0.185		3661

		CC 1-1		Circular North on Westside						Bioretention				1.00		100%		1.00		4356		0.08				WQv														8712		$27,878								0.95		3435

		CC 1-2		Circular South on Westside						Bioretention				1.00		100%		1.00		4356		0.08				WQv														8712		$27,878								0.95		3435

		CC 1-3		Along Cedar Park middle						Bioretention				3.00		15%		0.45		1960		0.05				WQv														3920		$12,545								0.185		2007

		CC 1-4		Along Cedar Park south						Bioretention				3.00		15%		0.45		1960		0.05				WQv														3920		$12,545								0.185		2007

																																										302,367

		Filters

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.001530				WQv		Y		673/Tuck St		34		1531

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		1840		0.000704				WQv		Y		674

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		2576		0.000986				WQv		Y		672

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		4.33		100%		4.33		9440		0.003612				WQv				668

		City 4-1.2								bioretention		0.74		2.72		100%		2.72		5920		0.002265				WQv

		City 4-1.3										0.84		3.09		100%		3.09		6720		0.002571				WQv

		City 4-2		Edge of Navy lot						Perim bioretetion		0.75		2.75		100%		2.75		6000		0.002296				WQv				669,671

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		1788		0.000684				WQv/infilt		Y

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		544		0.000208				WQv		Y





Priorities

		Appendix II. Weems Creek Potential Retrofits

		Possible										Drainage		Est. Drainage Area		Impervious		Impervious		Est.Bioretention		WQv		CPv						EPA 125		Current		Current		Benefits				Est. Surface		Estimated Cost		Benefit		Points												Rv		WQv		CPv		Surface Area		Pretreatment ft2				20000 /imper acre

		Retrofits		Description		Latitude		Longitude		Type		Area		Acres		Cover est.		Acres		Area ft3 *		acre-ft		acre-ft		Goal		Sketch		Photos*		TN load		TSS load		TN removed		TSS removed		Area ft2				$/pd/10yr		Cost		CPv		WQv		Feasibility		Education		Total				ft3		ft3		Bed ft2		10%		total		cost est

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.16				WQv		Y		673/Tuck St		33.7		842.1		11.5		651.8				40,000		6		3				5		3		5		16		0.41		6806

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		3680		0.07				WQv		Y		674		14.3		357.1		4.9		276.4				23,552		9		2				5		4		5		16		0.95		2902

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		3864		0.10				WQv		Y		672		20.6		514.2		7.0		398.0				24,730		6		3				5		3		3		14		0.68		4154

		City 3A-1		Aparts next to Rowe						DE filter/cistern?				1.00		70%		0.70				0.06				WQv																		Low feasibility		2				4		2		2		10		0.68		2459

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv				668		34.0		850.2		11.6		658.1				$41,818		6		3				5		4		5		17		0.95		6869		195		916		92				40000

		City 4-1.2		Within Navy lot						bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv						46.2		1155.5		15.8		894.3				$52,272		6		3				5		4		5		17		0.95		8587		243		1145		114				50000

		City 4-1.3		Within Navy lot								0.84		1.50		100%		1.50		4901		0.12				WQv						25.5		637.7		8.7		493.5				$31,363		6		3				5		4		5		17		0.95		5152		146		687		69				30000

		City 4-2		Edge of Navy lot/Court parking						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv				669,671		34.0		850.2		11.6		658.1				$41,818		6		3				5		4		5		17		0.95		6869

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12				WQv						17.0		425.1		5.8		329.0		9801		$31,363		10		1				5		4		5		15		0.95		5152

		City 5-1		Corner of Schley on pumping station						Hydrodevice		6.97		25.60		25%		6.40				0.58				WQv		Y				126.0		3150.4		43.1		1417.7				$40,000		3		4				3		2		3		12		0.275		25454

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y				18.1		453.1		6.2		350.7				$22,886		7		3		3		5		4		5		20		0.185		3661

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		1088		0.02				WQv		Y				4.6		114.6		1.6		88.7				6,963		8		2		2		3		3		3		13		0.41		926

		City 6-3		Porter Drive outfall						Wetpond				13.60		25%		3.40				0.31		0.66		CPv						88.9		2221.3		26.4		1599.3				36,009		2		5		5		5		3		3		21		0.275		13522		28765

		City 8-1		Capital A adj to build						Bioretention		NF?				60%				Existing		0.00		0.00		?		Y		681														Existing		3				2		3		2		10

		City 8-2		Capital B Comm retro						Bioretention		NF?				100%				infiltration		0.00		0.00		?		Y		682														infiltration		3				2		3		2		10

		City 8-3		Capital C Comm retro						Bioretention/DS		NF?				100%				performance		0.00		0.00		?				685														performance		3				2		3		2		10

		City 8-4		Capital D clogged infilt						?		NF?				60%				uncertain		0.00		0.00		?				684														uncertain		3				2		3		2		10

		City 8-5		N of West St. fail restor						New Wetpond		3.37		12.38		70%		8.66				0.70		0.60		CPv				0678-0680		150.7		3767.1		44.8		2712.3				44,168		2		5		5		5		3		4		22		0.68		30432		26181

		City 8-6		Existing City Wet Pond						Orafice retrofit		12.46		63.00		45%		28.35				2.38		3.06		CPv		Y		0675-0677		513.1		12827.0		Downstream Channel Protection						25,000				5		5		2		4		4		20		0.455		103638		133249

		City 8-7		Existing SHA Pond						Maintenance?																WQv		NA																Needs maintenance

		City 8-8		DS of 8-5 below 2nd outfall						New Wetpond		6.95		25.53		65%		16.59				1.35		1.24						*on server under EPA125/Weems/retrofit		290.2		7254.3		86.2		5223.1				71,473		1		5		5		5		3		2		20		0.635		58608		53993

		AA3-1		Existing Dry Pond in AA						Forebay, aquatic bench, regrading for WQ				10.00		35%		3.50				0.30		0.49		WQv		Y				93.1		2376.5		27.7		1520.9				10,000		1		5				2		3		4		14		0.365		13197

		AA4-1		Existing Dry Pond 2 in AA						Forebay, aquatic bench, regrading for WQ				10.00		45%		4.50				0.38		0.49		WQv						116.1		2962.4		34.5		1896.0				10,000		1		5				2		2		4		13		0.455		16450

		AA5-1		Linear Dry Pond near Sheraton						Orafice retrofit / berm?				20.00		90%		18.00				0.00		0.97		CPv		Y				Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional												3		4		5				4		4		17

		AA5-2		Instream CPv detention												75%										CPv						Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional												Flooding concern				4				1				5

														203.83				104.54																40758.8		347.4		19167.9				$   553,414

		*20% of impervious area for less than 1 acre, 15% of impervious area for > 1acre impervious area

																																										0





Priorities in order

		Appendix II. Retrofit Priorities for Weems Creek

		Possible										Drainage		Est. Drainage Area		Impervious		Impervious		Est.Bioretention Area		WQv		CPv						EPA 125		Current		Current		Benefits				Est. Surface		Estimated Cost		Benefit		Points												Rv		WQv		CPv		Surface Area		Pretreatment ft2				20000 /imper acre

		Retrofits		Description		Latitude		Longitude		Type		Area		Acres		Cover est.		Acres		ft3 15% of imperv		acre-ft		acre-ft		Goal		Sketch		Photos*		TN load		TSS load		TN removed		TSS removed		Area ft2				$/pd/10yr		Cost		CPv		WQv		Feasibility		Education		Total				ft3		ft3		Bed ft2		10%		total		cost est

		City 8-5		N of West St. fail restor						New Wetpond		3.37		12.38		70%		8.66				0.70		0.60		CPv				0678-0680		150.7		3767.1		44.8		2712.3				28,602		1		5		5		5		3		4		22		0.68		30432

		City 6-3		Porter Drive outfall						Wetpond				13.60		25%		3.40				0.31		0.66		CPv						88.9		2221.3		26.4		1599.3				16,210		1		5		5		5		3		3		21		0.275		13522

		City 6-1		Cedar Park & Naval Lot						Bioretention		1.49		5.47		15%		0.82		3576		0.08				WQv/infilt		Y				18.1		453.1		6.2		350.7				$22,886		7		3		3		5		4		5		20		0.185		3661

		City 8-6		Existing City Wet Pond						Orafice retrofit		12.46		63.00		45%		28.35				2.38		3.06		CPv		Y		0675-0677		513.1		12827.0		Downstream Channel Protection						25,000				5		5		2		4		4		20		0.455		103638

		City 8-8		DS of 8-5 below 2nd outfall						New Wetpond		6.95		25.53		65%		16.59				1.35		1.24						*on server under EPA125/Weems/retrofit		290.2		7254.3		86.2		5223.1				46,145		1		5		5		5		3		2		20		0.635		58608		1660		7814		781				331864.095500459

		City 4-1.1		Within Navy lot						Large Sandfilters or		1.18		2.00		100%		2.00		6534		0.16				WQv				668		34.0		850.2		11.6		658.1				$41,818		6		3				5		4		5		17		0.95		6869		195		916		92				40000

		City 4-1.2		Within Navy lot						bioretention		0.74		2.50		100%		2.50		8168		0.20				WQv						46.2		1155.5		15.8		894.3				$52,272		6		3				5		4		5		17		0.95		8587		243		1145		114				50000

		City 4-1.3		Within Navy lot								0.84		1.50		100%		1.50		4901		0.12				WQv						25.5		637.7		8.7		493.5				$31,363		6		3				5		4		5		17		0.95		5152

		City 4-2		Edge of Navy lot/Court parking						Perim bioretetion		0.75		2.00		100%		2.00		6534		0.16				WQv				669,671		34.0		850.2		11.6		658.1				$41,818		6		3				5		4		5		17		0.95		6869

		City 3-1		Tucker St. Cul du sac						DE Sandfilter		1.25		4.59		40%		1.84				0.16				WQv		Y		673/Tuck St		33.7		842.1		11.5		651.8				40,000		6		3				5		3		5		16		0.41		6806

		City 3-2		West Annap Elem						Bioretention		0.23		0.84		100%		0.84		3680		0.07				WQv		Y		674		14.3		357.1		4.9		276.4				23,552		9		2				5		4		5		16		0.95		2902

		City 4-3		East Edge Naval lot/Taylor						Bioretention				1.50		100%		1.50		4901		0.12				WQv						17.0		425.1		5.8		329.0		9801		$31,363		10		1				5		4		5		15		0.95		5152		0

		AA5-1		Linear Dry Pond near Sheraton						Orafice retrofit / berm?				20.00		90%		18.00				1.43		0.97		CPv		Y				Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional												1		2		5		*		4		4		15		0.86		62186

		City 3B-1		End of Annap. St.						Bioretention/GS		0.46		1.69		70%		1.18		3864		0.00				WQv		Y		672		20.6		514.2		7.0		398.0				24,730		6		3				5		3		3		14

		AA3-1		Existing Dry Pond in AA						Forebay, aquatic bench, regrading for WQ				10.00		35%		3.50				0.00		0.49		WQv		Y				93.1		2376.5		27.7		1520.9				10,000		1		5				2		3		4		14

		City 6-2		Cdr Park/Goodrich Rd Townhouses						Bioretention		0.17		0.62		40%		0.25		1088		0.00				WQv		Y				4.6		114.6		1.6		88.7				6,963		8		2		2		3		3		3		13

		AA4-1		Existing Dry Pond 2 in AA						Forebay, aquatic bench, regrading for WQ				10.00		45%		4.50				0.00		0.49		WQv						116.1		2962.4		34.5		1896.0				10,000		1		5				2		2		4		13

		City 5-1		Corner of Schley on pumping station						Hydrodevice		6.97		25.60		25%		6.40				0.58				WQv		Y				126.0		3150.4		43.1		1417.7				$40,000		3		4				3		2		3		12		0.275		25454		0

		City 3A-1		Aparts next to Rowe						DE filter/cistern?				1.00		70%		0.70				0.06				WQv																		Low feasibility		2				4		2		2		10		0.68		2459		0

		City 8-1		Capital A adj to build						Bioretention		NF?				60%						0.00		0.00		?		Y		681														Existing		3				2		3		2		10

		City 8-2		Capital B Comm retro						Bioretention		NF?				100%						0.00		0.00		?		Y		682														infiltration		3				2		3		2		10		0.95		0		0

		City 8-3		Capital C Comm retro						Bioretention/DS		NF?				100%						0.00		0.00		?				685														performance		3				2		3		2		10		0.95		0

		City 8-4		Capital D clogged infilt						?		NF?				60%						0.00		0.00		?				684														uncertain		3				2		3		2		10		0.59		0

		AA5-2		Instream CPv detention												75%										CPv						Goal would be to reduce sediment transport and channel erosion before the downstream SHA regional												Flooding concern				5				1				6

		City 8-7		Existing SHA Pond						Maintenance?																WQv		NA																Needs maintenance

				* Shaded retrofits are recommended for pursuit

		Scoring Criteria												203.83				104.54																40758.8		347.4		19167.9				492722.027110489

		Cost		Cost scoring is based on the cost/ measureable water quality benefit of the practices based CWP's Pollutant Removal Database Winer, 2000.

				Cost/lb/10yrs																																								Points

				$1-$2 per lb																																								5

				$3-$4 per lb																																								4

				$5-$7 per lb																																								3

				$8-$9 per lb																																								2

				over $10 per lb																																								1

		CPv		CPv is the ability of the practice to provide downstream channel protection and reduce erosive velocities

				Standard																																								Points

				Yes, the practice will provide CPv																																								5

				Some infiltration will be provided																																								3

				Small site less infiltration																																								2

		WQv		WQv is the ability of the practice to treat the 1st inch of runoff, less points are given for partial treatment or impovement of an existing facility.

				Standard

				Yes, the practice treat the WQv																																								5

				Partially treat or improve WQv																																								2 to 4

		Feasibility		How feasible is the practice in that location ? Is there good access, likely community support and potentially supportive ownership ?

				Good location/access/support/own																																								4

				3 of 4 or some uncertainty																																								3

				2 of 4 or higher uncertainty																																								2

				Low probability																																								1

		Education		Does the site provide good educational opportunities for the community and the general public ?

				Good location with a lot of visibility																																								5

				Good community visibility only																																								3 to 4

				Less visibility																																								1 to 2






