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1. Goals and Objectives 

 

The Columbia Association (CA) is developing a Columbia Watershed Management Plan 

(CWMP or Plan) that outlines a long-term, far-reaching strategy to protect and restore the Little and 

Middle Patuxent Rivers and adjacent waters. The CWMP will support ongoing efforts and provide a 

sustainable pathway to effectively manage these Columbia watersheds going forward. Ultimate suc-

cess in meeting the goals for the Columbia watersheds will require that CA create and maintain a 

continuing watershed management program (including dedicated funding and a full-time watershed 

manager) to implement the CWMP. 

 

At the direction of the CA President, the CWMP was carried out by the CA Watershed Team 

staff in coordination with the citizen Watershed Advisory Committee (WAC). The WAC consists of 

11 volunteers with special expertise, representing all of Columbia’s villages. Sean Harbaugh of CA 

Open Space is the CWMP project manager and staff liaison to the WAC. Chick Rhodehamel is Vice 

President of CA and Division Director of Open Space. Steve Sattler is the staff liaison to the CA 

External Relations Committee that provides oversight for the Board of Directors. Jan Clark of CA 

Open Space is directing implementation of the CWMP reforestation projects. Diana Kelley of CA 

Open Space is contract administrator. Versar, Inc., was retained as the consultant to complete the 

CWMP. 

 

In consultation with the WAC, the CWMP Team adopted these vision statements: 

 

• Protecting and restoring the waters of Columbia  

 

• Environmental resources in the Columbia watersheds will be protected, used wisely, and 

restored to health. The actions we take toward resource management will complement state 

and regional initiatives. Our citizens will take part in the decisions and actions that affect 

them, and environmental stewardship will be encouraged throughout the watershed. 

 

These visions are consistent with the goals of CA and Howard County for the Little Patuxent 

Watershed. The WAC and CWMP Team developed the following goals and objectives specifically 

for the CWMP: 

 

Goal A:  Reduce stormwater impacts on the Columbia watersheds from impervious areas to 

help restore and protect the streams 

 

Objective A1: Increase the effectiveness of existing Best Management Practices (BMPs) by 

improving maintenance or “retrofitting” them to better reduce impacts (altered flows and 

water quality) from impervious areas 

 

Objective A2: Install new BMP and Low Impact Development (LID) facilities in areas that do not 

have existing stormwater management controls 

 

Objective A3: Increase the participation of residents and businesses in decreasing the amount of 

stormwater runoff impacts from impervious surfaces in residential and commercial areas 
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Goal B:  Preserve, maintain, and improve watershed habitats to support appropriate native 

flora and fauna   

 

Objective B1: Restore and expand riparian buffers to provide terrestrial habitat and improve aquatic 

habitat by reducing stormwater impacts 

 

Objective B2: Restore streambank and instream habitat by improving the physical structure and 

water quality 

 

Objective B3: Restore the natural hydrology and vegetation of wetlands 

 

Goal C: Preserve, maintain, and improve the water quality of the streams to benefit humans, 

wildlife, and aquatic life  

 

Objective C1: Reduce bank erosion that sediment it contributes to the stream 

 

Objective C2: Reduce the amount of pollutants, such as nutrients (nitrogen and phosphorus), sedi-

ment, and fecal coliform, that reach the streams from upland areas 

 

Objective C3: Reduce the amount of trash and dumpsites in the watersheds 

 

Goal D: Improve stream-based quality of life and environmentally friendly recreational 

opportunities for residents of and visitors to Columbia watersheds 

 

Objective D1: Enhance birding, fishing, and other passive recreational opportunities by improving 

the ecological condition of the watersheds 

 

Objective D2: Increase public awareness and appreciation of streams in the watersheds 

 

These goals recognize that Columbia is typical of urban and suburban areas that were 

developed prior to modern stormwater management and therefore have streams severely degraded by 

stormwater runoff. The primary factors causing stormwater impacts are impervious surfaces (e.g., 

buildings and roads) that drain directly to streams through pipes and storm drains without the benefit 

of infiltration into the ground that would naturally slow and cleanse the water. The National Research 

Council (2008) has stated that “Stormwater runoff from the built environment remains one of the 

great challenges of modern water pollution control, as this source of contamination is a principal con-

tributor to water quality impairment of waterbodies nationwide.” These CWMP goals and objectives 

are consistent with the approach of the Maryland Stormwater Act of 2007. In addition, Objective C2 

encompasses the goals for the Chesapeake Bay included in the Patuxent River Tributary Strategy 

(Karrh et al. 2007) as well as the Chesapeake and Atlantic Coastal Bays 2010 Trust Fund.  

 

The following indicators are recommended for monitoring implementation of the CWMP for 

effectiveness and adaptive management: 

 

• Reduction in amount of nutrients and sediment loading downstream in pounds per year 
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• Improvement in biological condition of streams as measured by increase in biological indi-

cator (i.e., Index of Biotic Integrity or IBI) scores or number of stream miles with higher 

IBI scores 

• Reduction in the acres of impervious surface without stormwater control 

• Number of eroding stream miles that have been stabilized 

• Increase in the acres of forest 

Degraded stream near 
Green Mountain Circle in 
Wilde Lake showing 
severe erosion and failure 
of storm drain infrastruc-
ture from excessive storm-
water flows 

Same stream after restora-
tion showing stable stream 
channel and access of 
storm flows to floodplain  
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In addition to the above indicators, which generally respond on longer time scales, there are 

short-term indicators of progress as follows: 

 

• Number of stakeholders involved 

• Number of partnerships created 

• Number of projects implemented 

• Total funding acquired and spent 
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2. Technical Approach and Work Plan 

 

The CWMP comprises a two-pronged approach that relies equally on  

 

• Restoration projects (or retrofits), such as bioretention facilities, that can be constructed to 

restore the natural drainage (predevelopment hydrology) by retaining and infiltrating 

stormwater that is currently going directly into streams through storm drains and pipes 

 

• Community actions that individual residents or businesses can undertake to reduce their 

contribution to stormwater runoff and associated pollutants, such as redirecting down 

spouts and reducing fertilizer use 

 

This two-pronged approach recognizes that stormwater runoff from the impervious surfaces in the 

Columbia watersheds is the primary factor degrading streams in this urbanized area (for a review of 

urban stream ecology, see Paul and Meyer 2001). The Plan includes priority lists of restoration 

projects that the CA and its partners will undertake as funding is available, including early action 

projects. The Plan also includes public education and stakeholder involvement to foster community 

actions. It is important to understand that the Plan is only the structure for an ongoing program of 

watershed management that has already begun and that will continue into the future. The specific 

projects included in this report only constitute Phase 1 of the CWMP; future phases will be required 

to meet the CWMP goals. 

 

This Plan is organized by the following elements, which are presented in the five sections 

that follow: 

 

• Condition of the Columbia Watersheds and Priorities for Restoration 

• Phase 1 Restoration in Priority Subwatersheds 

• Early Action Projects throughout the Columbia Watersheds 

• Stakeholder Involvement 

• Recommendations for Future Actions 

 

In addition, the activities completed as part of this Plan are described in detail in the 

deliverables provided as part of the CWMP work plan shown below (Table 2-1). These deliverables 

(interim work products) are provided as subsections in Appendix C of this Plan.  
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Table 2-1. Work Plan for the Columbia Watershed Management Plan 

Task Title 

1 Initial Watershed Assessment 

1.1 Baseline Conditions Report 

1.2 Subwatershed Analysis 

1.3 Develop Priority Subwatershed List 

1.4 Watershed Wide Investigations 

  

2 Detailed Investigations 

2.1 Stream Reconnaissance 

2.2 Retrofit Investigations 

2.3 Upland Investigations 

2.4 Develop Concept Plans 

  

3 Assistance in Stakeholder Involvement 

3.1 Develop and Implement Plan 

  

4 Community Education and Residential Stewardship Initiative 

4.1 Identify Priority Messages 

4.2 Prepare Stewardship Strategy 

4.3 Adapt Watershed Education Materials 

  

5 Producing Final CWMP 

5.1 List of Early Action Projects 

5.2 Final CWMP 
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3. Condition of the Columbia Watersheds and Priorities for Restoration 

 

The project began with the CWMP Team compiling and reviewing existing information on 

the condition of the Columbia watersheds to identify areas where additional investigations were 

needed. The objective was to determine (1) where watershed planning was already complete or 

underway by others, (2) which subwatersheds should be addressed by CA in Phase 1, and (3) which 

subwatersheds should be addressed in future phases. 

 

3.1 Status of Watershed Planning in Columbia 

 

The CWMP study area comprises the 20 subwatersheds that drain lands administered by CA 

(Figure 3-1). Nineteen of these subwatersheds fall within the Middle Patuxent, Little Patuxent, and 

Dorsey Run watersheds, in which Howard County conducted biological assessments in 2007, 2006, 

and 2008, respectively. Dorsey Run watershed is designated separately because Howard County 

assesses Dorsey Run as a watershed separate from the Little Patuxent (i.e., the biological assessment 

for Little Patuxent does not include Dorsey Run). The 20th subwatershed falls in the Patapsco River 

watershed.  

 

Table 3-1 provides the number, name, and parent watershed of each subwatershed in the 

CWMP study area; the numbering system and boundaries for the first 17 subwatersheds is identical 

to that provided by CA in their work plan and does not denote priority status. Subwatersheds 18, 19, 

and 20 were added as the study area was refined to include all New Town Zoning (Figure 3-1). 

 

Table 3-1. Number, name, and parent watershed of each subwatershed in the CWMP study 

area 

Number Subwatershed Name Watershed 

1 Beaver Run Little Patuxent 
2 Lake Elkhorn  Little Patuxent 
3 Lake Kittamaqundi  Little Patuxent 
4 Little Patuxent below Lake Elkhorn Little Patuxent 
5 Little Patuxent below Font Hill  Little Patuxent 
6 Little Patuxent below Lake Kittamaqundi Little Patuxent 
7 Plumtree Branch   Little Patuxent 
8 Wilde Lake  Little Patuxent 
9 Red Hill Branch  Little Patuxent 

10 Lower River Hill Tributary Middle Patuxent 
11 Middle Patuxent in MPEA  Middle Patuxent 
12 Middle Patuxent Below MPEA Middle Patuxent 
13 Middle Patuxent in Gorman  Middle Patuxent 
14 Pindell School Road Tributary Middle Patuxent 
15 Gateway Tributary Little Patuxent 
16 Lower Dorsey Run Little Patuxent 
17 Upper Dorsey Run Little Patuxent 
18 Guilford Branch Little Patuxent 
19 Upper Deep Run Lower Patapsco 
20 Centennial Lake Little Patuxent 
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Figure 3-1. Number and boundaries of each subwatershed in the CWMP study area 
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As part of its National Pollutant Discharge Elimination System (NPDES) municipal separate 

storm sewer systems (MS4) permit requirement to develop watershed plans, Howard County com-

pleted a plan for the Centennial and Wilde Lake watersheds in 2005 (Howard County DPW/SWMD 

2005) and plans to complete a plan for the Upper Little Patuxent watershed in 2009 (Howard County 

DPW/SWMD 2008a). Both of these plans cover parts of the CWMP study area. Howard County will 

not undertake preparation of any other watershed plans while this plan is being prepared. A third 

watershed plan has been prepared in the CWMP study area by General Growth Properties (GGP) as 

part of its master plan for developing Columbia Town Center (GGP 2008). The GGP plan identifies 

stormwater control and stream restoration opportunities for the small watersheds draining to Lake 

Kittamaqundi and “Symphony Stream.” 

 

Centennial Lake and Wilde Lake Watershed Restoration Plan. This watershed plan, 

authored by the Center for Watershed Protection and Tetra Tech for Howard County, provides a 

summary of the recommendations for the Centennial and Wilde Lake Watersheds from a baseline 

analysis, stream assessment, upland pollution prevention, retrofit field work, and stakeholder process 

(Howard County DPW/SWMD 2005). Centennial and Wilde Lake watersheds were chosen through a 

prioritization process initiated in response to NPDES MS4 Phase I requirements. Current and future 

impervious cover was estimated for the watersheds. Previous studies were examined to help 

understand baseline conditions, and assessments were performed in stream corridors, upland areas 

for pollution sources, and stormwater retrofits to treat stormwater runoff. Draft goals were created for 

the watersheds based on watershed assessment, stakeholder input, and existing and potential future 

land uses. The authors estimated that impervious cover in Centennial Lake watershed was ~9% and 

that it would increase to ~10% with full build-out. They estimated that Wilde Lake watershed had 

32% impervious cover and was fully built out. In the Centennial Lake watershed, stream habitat 

scores generally rated in the good to excellent range, while Wilde Lake stream habitat scores were 

mostly poor, which the authors attributed to altered hydrology associated with high levels of 

imperviousness. Two public meetings were held with watershed stakeholders during the development 

of the plan, the first to develop goals for the watershed and the second to obtain feedback on 

conceptual projects for implementation in the watershed. Priority recommendations in the Centennial 

Lake watershed focused on protection of existing resources, and reduction of impacts from individual 

landowners, institutional uses, and resident geese, as well as improvement of areas identified as 

either lacking stormwater treatment or subject to channel instability from incision or non-native 

plants. Through modeling efforts, the authors projected that recommended restoration and protection 

efforts would result in approximately 15 to 20% reduction in known sources of phosphorus and 

sediment, and would cost approximately 1 million dollars over a 5 to 10-year implementation 

window. Priority recommendations in the Wilde Lake watershed focused on reducing impacts from 

altered hydrology owing to lacking or older stormwater management. Stormwater retrofits and 

stream restoration were prescribed to achieve improvements in sediment and nutrient transport. 

Source reduction was also emphasized to address the abundance of turf area and resident geese. 

Through modeling efforts, the authors projected that recommended restoration and protection efforts 

would result in approximately 15 to 20% reduction in known sources of phosphorus and 20 to 25% 

reduction in known sources of sediment, and would cost approximately 3 million dollars.  

 

Upper Little Patuxent River Watershed Restoration Plan. Howard County has contracted 

with KCI Technologies to develop a watershed restoration plan for the Upper Little Patuxent River 

Watershed. The plan is slated to be completed in early 2009 (Howard County DPW/SWMD 2008a). 
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The first public meeting was held on June 3, 2008 to present the results of the project’s first phase 

and to obtain input from stakeholders in the watershed; a second public meeting was held on March 

24, 2009 to discuss the results to date. The Upper Little Patuxent River Watershed is a 17.3 square 

mile watershed located in the northeastern part of Howard County. Sixteen percent of the watershed 

is considered impervious, and many of the most highly developed areas were constructed before 

strict stormwater regulations were enacted. The U.S. Army Corps of Engineers performed stream 

walks in 44 miles of streams throughout the county, conducting a Stream Corridor Assessment 

(SCA). More than 1,000 potential problem points, approximately 24 points per stream mile, were 

noted in the SCA, the most common being pipe outfalls and erosion. The watershed planning process 

prioritized these problem areas based on severity, correctibility, and accessibility, and subsequently 

developed concept plans for 65 reforestation, bioretention, stream restoration/outfall stabilization, 

pond retrofit, and new pond/shallow marsh projects.  
 

Columbia Town Center Stormwater Plan. As part of its master plan to develop downtown 

Columbia, GGP prepared a stormwater plan for the small watersheds draining to Lake Kittamaqundi 

and Symphony Stream and submitted this plan as the “best management practices” supplemental 

document to their proposed General Plan Amendment (GGP 2008). GGP contracted with 

Biohabitats, Inc., to prepare this plan, as well as an environmental enhancements study and 

sustainability framework. The work by Biohabitats presents a comprehensive approach to watershed 

management planning, including assessing the quality of stream and upland environments, as well as 

the sustainability of development practices. The study area for this stormwater plan extends beyond 

GGP property to include the entire watershed areas draining to Lake Kittamaqundi and Symphony 

Stream; it does not include the redevelopment area of Town Center. The methods used to develop the 

stormwater plan are comparable to those of the CWMP. This was confirmed by review of the 

Biohabitats methods and validated in the field on June 19, 2008. Therefore, Versar did not conduct 

duplicate field investigations in the parts of subwatershed 3 (Lake Kittamaqundi) and subwatershed 6 

(Little Patuxent below Lake Kittamaqundi) evaluated by GGP. 

 

Figure 3-2 shows the watershed areas that have or are expected to have an adequate 

watershed plan that can supplement the CWMP. Areas with adequate field investigations completed 

or underway include all of subwatersheds 20 (Centennial Lake), 8 (Wilde Lake), 5 (Little Patuxent 

below Font Hill), 7 (Plumtree Branch), and 9 (Red Hill Branch), as well as parts of subwatershed 

3 (Lake Kittamaqundi) and 6 (Little Patuxent below Lake Kittamaqundi). These areas were, 

therefore, excluded from duplicate field investigations as part of preparing the CWMP. The results of 

these plans will be included in CA watershed planning as appropriate. 
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Figure 3-2. Watershed areas within the CWMP study area expected to have an adequate watershed 
plan that can supplement the CWMP 
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3.2 Condition of Columbia Watersheds 

 

After identifying which subwatersheds in Columbia have completed or in-progress watershed 

plans, the next step was to evaluate the condition of the remaining subwatersheds to determine which 

subwatersheds should have plans developed for them in Phase 1 of the CWMP. We looked at two 

kinds of data: (1) the biological condition of streams throughout the Columbia watersheds study area 

and (2) specific problems found in individual subwatersheds. 

 

It is first important to note that all 20 of the Columbia subwatersheds fall within MD 8-digit 

watersheds that MDE has listed as impaired based on violations of water quality standards (303d 

list). These listings result from either impaired biological communities or the presence of specific 

pollutants. Within the CWMP study area, the Middle Patuxent River watershed has two impairments 

(total suspended solids and zinc), the Little Patuxent River watershed four impairments (biology, 

total suspended solids, phosphorus, and cadmium), and the Patapsco River Lower North Branch 

watershed four impairments (fecal coliform, biology, total suspended solids, and phosphorus). 

 

The Columbia watersheds study area has been sampled for ecological condition both by the 

Maryland Biological Stream Survey (MBSS; see Kazyak 2005), in 2000 and 2002, and by Howard 

County, using the MBSS benthic index of biotic integrity (B-IBI) as an indicator of biological 

condition; the MBSS also uses a fish IBI. Figure 3-3 shows the condition of all sites sampled in the 

study area since 2000. Both the B-IBI and the F-IBI are benchmarked against minimally disturbed 

streams in the same ecological region, rate streams as very poor, poor, fair or good, based on integer 

intervals from 1 to 5 (Southerland et al 2007). The following paragraphs summarize the biological 

assessments conducted by Howard County in Middle Patuxent, Little Patuxent, and Dorsey Run 

watersheds. 

 

 Howard County Biological Monitoring and Assessment of Middle Patuxent Watershed 

(see Howard County DPW/SWMD 2007). In 2007, 30 sites in the Middle Patuxent River Watershed 

(10 sites in the Upper Middle Patuxent, 10 sites in the Middle Middle Patuxent, and 10 sites in the 

Lower Middle Patuxent) were randomly chosen (stratified by stream order) and sampled for instream 

water quality, condition of the biological community using MBSS benthic macroinvertebrate 

methods, cross-section analysis, particle size distribution, and physical habitat assessment using 

EPA’s Rapid Bioassessment Protocols (RBPs). RBPs measure the quality of 12 habitat variables, 

such as embeddedness, on a 0 to 20 scale; the sum of these scores area an indicator of the physical 

habitat condition in a stream. Mean B-IBI scores in the Upper and Middle Middle Patuxent 

subwatersheds indicated streams in these subwatersheds were “fair,” while mean B-IBI scores in the 

Lower Middle Patuxent subwatershed were “poor.” Overall, the entire watershed rated “poor” with a 

mean B-IBI score of 2.9. Overall, the entire Middle Patuxent watershed (and each individual 

subwatershed–Upper, Middle, and Lower) received a “partially supporting” (of a healthy stream 

community) physical habitat rating with a mean RPB habitat score of 136. 2007 results were 

compared with results obtained when the watershed was first sampled in 2002. A slight decrease, 

though not significant, was observed in the overall B-IBI scores, while physical habitat scores 

slightly increased. The authors noted that it is unclear whether the improved habitat scores are related 

to improving habitat condition or simply a result of spatial variability. The Middle Patuxent 

watershed is in predominantly agricultural land use, but increasing residential development is leading 

to higher levels of impervious surface. 
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Figure 3-3. Biological assessment results for all sites sampled in the CWMP study area since 2000 



 
 

14 

Howard County Biological Monitoring and Assessment of Little Patuxent Watershed 

(see Howard County DPW/SWMD 2006). In 2006, 30 sites in the Little Patuxent River Watershed 

(10 sites in the Upper Little Patuxent, 10 sites in the Middle Little Patuxent, and 10 sites in the Lower 

Little Patuxent) were randomly chosen (stratified by stream order) and sampled for instream water 

quality, condition of the biological community using MBSS benthic macroinvertebrate methods, 

cross-section analysis, particle size distribution, and physical habitat assessment using EPA’s RBPs. 

Mean B-IBI scores in the Upper and Lower Little Patuxent subwatersheds indicated streams in these 

subwatersheds were “very poor,” while mean B-IBI scores in the Middle Little Patuxent subwa-

tershed were “poor.” Overall, the entire watershed rated “poor” with a mean B-IBI score of 2.1. RBP 

Habitat assessment ratings indicated the Upper, Middle, and Lower Little Patuxent Subwatersheds 

are “partially supporting” stream systems. Overall, the entire watershed rated “partially supporting,” 

with a mean RBP score of 123. 2006 results were compared with those obtained when the watershed 

was first sampled in 2001, and conditions were found to be similar. In 2001, the entire Little Patuxent 

watershed rated “very poor” with a mean B-IBI of 1.9, and “non-supporting,” with a mean RBP score 

of 148. The authors note that while the narrative ratings (based on mean B-IBI scores) improved 

from 2001 to 2006, the change in scores was not statistically significant. The Little Patuxent 

watershed includes most of Columbia and is in predominantly urban land use. 

 

Howard County Biological Monitoring and Assessment of Dorsey Run Watershed (see 

Howard County DPW/SWMD 2004). The report, Biological Assessment of the Rocky Gorge, 

Hammond Branch, and Dorsey Run Watersheds, Howard County, Maryland, presents results from 

three of the six subwatersheds included in the 3rd year of biomonitoring (2003) performed by Tetra 

Tech for the Howard County Stormwater Management Division. Of the three subwatersheds included 

in that report, only Dorsey Run overlaps the CWMP study area. The Dorsey Run watershed is 

located in the southeastern portion of Howard County, and its position between Baltimore and 

Washington D.C., as well as its easy access to I-95, create potential development issues in this 

subwatershed. More than 40% of this watershed is zoned for commercial use. In 2001, 10 sites in the 

Dorsey Run subwatershed were randomly selected, stratified by stream order. At each site, benthic 

macroinvertebrates were collected using MBSS methods, a physical habitat assessment using EPA’s 

RBPs was performed, and substrate particle size distribution and stream channel cross-sectional area 

were evaluated. The Dorsey Run subwatershed received an overall “poor” biological rating, with a 

mean B-IBI score of 2.5. Four sites were rated as “fair,” three as “poor,” and three as “very poor.” 

Mean physical habitat in Dorsey Run subwatershed was rated as “non-supporting” of a healthy 

biological community (mean RBP score was 110 out of a possible 200 points). Only two sites were 

rated as “partially supporting,” while the remaining eight sites were “non-supporting.”   

 

 While the overall ecological condition of Columbia streams is important, there are areas 

within the Columbia watersheds with special ecological value that should also be considered in 

watershed management planning. Figure 3-4 shows the distribution of the green infrastructure 

developed by the Maryland Department of Natural Resources (DNR), as well as a few DNR 

Ecological Significant Areas (ESAs), in the CWMP study area. Maryland’s Green Infrastructure 

Assessment is a tool to help identify and rank those areas of greatest statewide ecological impor-

tance, as well as those at greatest risk of loss to development. It identifies large contiguous blocks of 

natural land “hubs,” interconnected by natural “corridors” to allow animal and plant dispersal and 

migration. This hub and corridor framework is being used to guide Maryland's ongoing land 

conservation efforts and inform land planning for local governments. DNR’s ESAs are protection 
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Figure 3-4. Green infrastructure hubs and corridors and Ecologically Significant Areas identified 
by Maryland DNR in the CWMP study area 
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boundaries surrounding precisely-known, non-historical, rare, threatened and endangered plant and 

animal occurrences, and significant natural community occurrences. These protection boundaries 

also include the surrounding habitats that sustain these elements of Maryland’s biodiversity and an 

appropriate buffer distance for the protection of that habitat. Restoration in these green infrastructure 

hubs and corridors, and ESAs, would provide the best opportunities for improving local ecological 

values while, at the same time, reducing the cumulative impacts on downstream waters. 

 

While characterizing the baseline ecological condition of Columbia’s watersheds overall 

(described above) is necessary for planning watershed restoration, a thorough evaluation of pollution 

sources, stream channel problems, and riparian area degradation within subwatersheds is also critical. 

This latter information was available from the Stream Corridor Assessment (SCA) field investi-

gations conducted by Howard County, in coordination with DNR, in the Middle Patuxent and Little 

Patuxent (including Dorsey Run) watersheds (see Appendix B for maps of each subwatershed). 

Information on land use and stormwater infrastructure was also evaluated to characterize the prob-

lems, ecological values, and restoration opportunities in each Columbia subwatershed as summarized 

below: 

 

• Beaver Run (subwatershed 1) – This subwatershed has a high level of problems with 24% 

impervious cover, 34% of stream length with eroded banks, 15% with missing buffers, and 

303d listings for biology, total suspended solids, phosphorus, and cadmium as part of the 

impaired Little Patuxent watershed. It has low ecological value with 1% green 

infrastructure and no ecologically significant areas. It has moderately high restoration 

opportunities based on land available for restoration projects, given 45% New Town 

Zoning, 19% public land, 18% open space in the stream corridor; 50 stormwater ponds that 

might be improved; and no gaps in green infrastructure that would disproportionately 

benefit from restoration.  

• Lake Elkhorn (subwatershed 2) – This subwatershed has a high level of problems with 

29% impervious cover, 21% eroded banks, 11% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has low ecological value with no green infrastructure or ecologically 

significant areas. It has high restoration opportunities with 81% New Town Zoning, 27% 

public land, 28% open space in the stream corridor, 116 stormwater ponds, and no gaps in 

green infrastructure. 

• Lake Kittamaqundi (subwatershed 3) – This subwatershed has a high level of problems 

with 26% impervious cover, 11% eroded banks, 5% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has moderate ecological value with 12% green infrastructure and 

less than 1% ecologically significant areas. It has high restoration opportunities with 73% 

New Town Zoning, 31% public land, 26% open space in the stream corridor, 

70 stormwater ponds, and 5% gaps in green infrastructure. 

• Little Patuxent below Lake Elkhorn (subwatershed 4) – This subwatershed has a high level 

of problems with 28% impervious cover, 18% eroded banks, 9% missing buffers, and 303d 

listings for biology, total suspended solids, phosphorus, and cadmium as part of the 

impaired Little Patuxent watershed. It has high ecological value with 31% green 
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infrastructure and 12% ecologically significant areas. It has high restoration opportunities 

with 48% New Town Zoning, 25% public land, 15% open space in the stream corridor, 

116 stormwater ponds, and 11% gaps in green infrastructure. 

• Little Patuxent below Font Hill (subwatershed 5) – This subwatershed has a moderate level 

of problems with 17% impervious cover, no recorded eroded banks or missing buffers, and 

303d listings for biology, total suspended solids, phosphorus, and cadmium as part of the 

impaired Little Patuxent watershed. It has moderate ecological value with 24% green infra-

structure and no ecologically significant areas. It has moderate restoration opportunities 

with 14% New Town Zoning, 23% public land, 15% open space in the stream corridor, 

14 stormwater ponds, and 7% gaps in green infrastructure. 

• Little Patuxent below Lake Kittamaqundi (subwatershed 6) – This subwatershed has a high 

level of problems with 26% impervious cover, 10% eroded banks, 5% missing buffers, and 

303d listings for biology, total suspended solids, phosphorus, and cadmium as part of the 

impaired Little Patuxent watershed. It has moderate ecological value with 15% green infra-

structure and no ecologically significant areas. It has high restoration opportunities with 

75% New Town Zoning, 26% public land, 17% open space in the stream corridor, 

61 stormwater ponds, and 6% gaps in green infrastructure. 

• Plumtree Branch (subwatershed 7) – This subwatershed has a high level of problems with 

22% impervious cover, 15% eroded banks, 7% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has low ecological value with less than 1% green infrastructure and 

no ecologically significant areas. It has low restoration opportunities with 13% New Town 

Zoning, 10% public land, 11% open space in the stream corridor, 38 stormwater ponds, 

and no gaps in green infrastructure. 

• Wilde Lake (subwatershed 8) – This subwatershed has a high level of problems with 25% 

impervious cover, 7% eroded banks, 4% missing buffers, and 303d listings for biology, 

total suspended solids, phosphorus, and cadmium as part of the impaired Little Patuxent 

watershed. It has low ecological value with less than 1% green infrastructure and no 

ecologically significant areas. It has high restoration opportunities with 66% New Town 

Zoning, 30% public land, 25% open space in the stream corridor, 25 stormwater ponds, 

and 5% gaps in green infrastructure. 

• Red Hill Branch (subwatershed 9) – This subwatershed has a moderate level of problems 

with 25% impervious cover, 4% eroded banks, 2% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has low ecological value with less than 1% green infrastructure or 

ecologically significant areas. It has moderate restoration opportunities with 11% New 

Town Zoning, 15% public land, 23% open space in the stream corridor, 49 stormwater 

ponds, and no gaps in green infrastructure. 

• Lower River Hill Trib (subwatershed 10) – This subwatershed has a moderately low level 

of problems with 20% impervious cover, 5% eroded banks, 2% missing buffers, and 303d 

listings for total suspended solids and zinc as part of the impaired Middle Patuxent 
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watershed. It has high ecological value with 38% green infrastructure and 2% ecologically 

significant areas. It has high restoration opportunities with 59% New Town Zoning, 37% 

public land, 23% open space in the stream corridor, 46 stormwater ponds, and 6% gaps in 

green infrastructure. 

• Middle Patuxent in MPEA (subwatershed 11) – This subwatershed has a moderately low 

level of problems with 10% impervious cover, 3% eroded banks, 1% missing buffers, and 

303d listings for total suspended solids and zinc as part of the impaired Middle Patuxent 

watershed. It has moderate ecological value with 43% green infrastructure and no 

ecologically significant areas. It has moderate restoration opportunities with 42% New 

Town Zoning, 56% public land, 19% open space in the stream corridor, 40 stormwater 

ponds, and 3% gaps in green infrastructure. 

• Middle Patuxent below MPEA (subwatershed 12) – This subwatershed has a moderately 

low level of problems with 19% impervious cover, 17% eroded banks, 8% missing buffers, 

and 303d listings for total suspended solids and zinc as part of the impaired Middle 

Patuxent watershed. It has moderately low ecological value with 24% green infrastructure 

and no ecologically significant areas. It has moderately low restoration opportunities with 

40% New Town Zoning, 29% public land, 17% open space in the stream corridor, 

26 stormwater ponds, and 3% gaps in green infrastructure. 

• Middle Patuxent in Gorman (subwatershed 13) – This subwatershed has a moderately low 

level of problems with 14% impervious cover, 4% eroded banks, 2% missing buffers, and 

303d listings for total suspended solids and zinc as part of the impaired Middle Patuxent 

watershed. It has high ecological value with 36% green infrastructure and 1% ecologically 

significant areas. It has moderately low restoration opportunities with 29% New Town 

Zoning, 36% public land, 15% open space in the stream corridor, 42 stormwater ponds, 

and 3% gaps in green infrastructure. 

• Pindell School Road Trib (subwatershed 14) – This subwatershed has a moderately low 

level of problems with 10% impervious cover, 13% eroded banks, 6% missing buffers, and 

303d listings for total suspended solids and zinc as part of the impaired Middle Patuxent 

watershed. It has moderate ecological value with 28% green infrastructure and less than 

1% ecologically significant areas. It has low restoration opportunities with 1% New Town 

Zoning, 5% public land, 5% open space in the stream corridor, 9 stormwater ponds, and 

3% gaps in green infrastructure. 

• Gateway Tributary (subwatershed 15) – This subwatershed has a high level of problems 

with 22% impervious cover, 24% eroded banks, 12% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has moderate ecological value with 57% green infrastructure and no 

ecologically significant areas. It has moderately low restoration opportunities with 23% 

New Town Zoning, 3% public land, 1% open space in the stream corridor, 18 stormwater 

ponds, and 14% gaps in green infrastructure. 

• Lower Dorsey Run (subwatershed 16) – This subwatershed has a high level of problems 

with 44% impervious cover, 18% eroded banks, 9% missing buffers, and 303d listings for 



 
 

19 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has moderate ecological value with 30% green infrastructure and 

less than 1% ecologically significant areas. It has moderate restoration opportunities with 

17% New Town Zoning, 9% public land, 7% open space in the stream corridor, 

164 stormwater ponds, and 16% gaps in green infrastructure. 

• Upper Dorsey Run (subwatershed 17) – This subwatershed has a high level of problems 

with 27% impervious cover, 26% eroded banks, 13% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has moderately low ecological value with 16% green infrastructure 

and no ecologically significant areas. It has high restoration opportunities with 85% New 

Town Zoning, 24% public land, 30% open space in the stream corridor, 34 stormwater 

ponds, and 12% gaps in green infrastructure. 

• Guilford Branch (subwatershed 18) – This subwatershed has a moderate level of problems 

with 26% impervious cover, 4% eroded banks, 2% missing buffers, and 303d listings for 

biology, total suspended solids, phosphorus, and cadmium as part of the impaired Little 

Patuxent watershed. It has moderately low ecological value with 4% green infrastructure 

and 2% ecologically significant areas. It has moderately low restoration opportunities with 

2% New Town Zoning, 6% public land, 5% open space in the stream corridor, 

64 stormwater ponds, and 1% gaps in green infrastructure. 

• Upper Deep Run (subwatershed 19) – This subwatershed has a moderately low level of 

problems with 23% impervious cover and 303d listings for fecal coliform, biology, total 

suspended solids, and phosphorus as part of the impaired Lower Patapsco watershed. It has 

moderately low ecological value with 10% green infrastructure and no ecologically signifi-

cant areas. It has moderate restoration opportunities with 3% New Town Zoning, 17% 

public land, 12% open space in the stream corridor, 64 stormwater ponds, and 6% gaps in 

green infrastructure. 

• Centennial Lake (subwatershed 20) – This subwatershed has a moderately low level of 

problems with 8% impervious cover, 1% eroded banks, 1% missing buffers, and 303d list-

ings for biology, total suspended solids, phosphorus, and cadmium as part of the impaired 

Little Patuxent watershed as well as Centennial Lake. It has low ecological value with 2% 

green infrastructure and no ecologically significant areas. It has moderately low restoration 

opportunities with 1% New Town Zoning, 19% public land, 20% open space in the stream 

corridor, 21 stormwater ponds, and 9% gaps in green infrastructure. 

 

3.3 List of Phase 1 Subwatersheds 

 

Determining the restoration potential within a subwatershed is both art and science. The state 

of the practice has focused on analyses that compare watersheds or sites using a standard set of 

metrics. Specifically, the relative restoration potential of a subwatershed can be described with 

quantitative metrics (such a percentage of impervious surface), but the selection and combination of 

metrics is subjective. For that reason, a rationale for the “restoration potential equation” is essential. 

The following describes the rationale for identifying the priority subwatersheds to be addressed in 

Phase 1 of the CWMP. 
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Restoration can have different, and sometimes conflicting, goals, as evidenced by the follow-

ing three approaches to restoration: 

 

• Protect and restore to maintain and improve the condition of the highest quality watersheds 

• Restore all watersheds to a minimum acceptable standard 

• Restore watersheds that are producing the highest loads of pollutants downstream 

 

Versar valued all these goals and incorporated them into the restoration potential equation. 

Specifically, we undertook a balanced approach to identifying restoration potential that focuses on 

the presence of the following three critical factors in each subwatershed:  

 

• Evidence of a problem that needs to be remedied 

• Presence of ecological values that would increase the restoration benefit 

• Factors affecting the opportunities for restoration 

 

We then selected 10 metrics that best represented these critical factors. The rationale for 

selecting each of the 10 metrics is as follows: 

 

1. Problem that needs to be remedied 

 

The following metrics represent three ways of measuring watershed problems: impervious 

surface as the ultimate agent adversely affecting hydrology and pollutant loading, field reports of 

stream bank erosion and lack of riparian cover as proximal stressors, and 303d listings as impaired 

waters under the Clean Water Act. 

 

1A. Current impervious cover – This metric is the most commonly used single measure of 

stormwater impacts. In urban and suburban environments, impervious cover is the primary factor 

causing stream degradation through increased stormwater runoff rates and volumes, and delivery of 

sediment and pollutant loads (Schueler 1994, Arnold and Gibbons 1996). This metric was calculated 

from detailed GIS layers of buildings, roads, parking lots, and other hard surfaces. The percentage of 

impervious surface area in the subwatershed was used to score the metric. 

 

1B. Extent of streambank erosion and lack of riparian buffer – This metric is a combination of 

two important measures of stream degradation derived from the stream walks conducted as part of 

the Stream Corridor Assessments (SCAs) in the Little Patuxent and Middle Patuxent watersheds. 

Many researchers have demonstrated the relationship between the quality of riparian buffer and 

streambank erosion (e.g., Lowrance et al. 1997, Wenger 1999). SCAs are qualitative assessments 

based on recording visual problems at representative sites and are fairly variable. They do, however, 

provide on-the-ground information not available from GIS. This metric was calculated this metric by 

summing the percentages of each problem type (erosion and missing buffer) along the total stream 

length and deriving a single score for the subwatershed. 

 

1C. 303d listings as impaired waters – The MDE lists MD 8-digit watersheds as impaired based 

on violations of water quality standards. A listing may result from impaired biological communities 

or presence of specific pollutants. In the CWMP study area, the Middle Patuxent watershed has two 

impairments (zinc and total suspended solids), the Little Patuxent four impairments (biology, total 
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suspended solids, phosphorus, and cadmium), and the Patapsco River Lower North Branch watershed 

four impairments (fecal coliform, biology, total suspended solids, and phosphorus). This metric was 

based on the number of impairments in the MD 8-digit watershed in which the subwatershed falls. 

 

2. Ecological values that increase restoration benefit 

 

These two metrics are state designations of high ecological value areas that can serve as 

sources of desirable species for colonizing restored areas. Restoration near these areas is also most 

likely to contribute to important ecological services. 

 

2A. Green infrastructure – DNR has created a green infrastructure GIS layer that identifies the 

boundaries of hubs and corridors of high ecological value (Maryland DNR 2009). The hubs represent 

the best remaining areas of contiguous forest and wetland habitat in the state. The corridors are 

connecting areas of habitat that should be maintained or restored to preserve a diversity of native 

species and ecosystem processes. This metric was based on the percentage of the subwatershed that 

is within the boundaries of the green infrastructure.  

 

2B. Ecologically significant areas – DNR has also designated ecologically significant areas that 

represent habitat supporting species or communities of special concern, including rare, threatened, 

and endangered species (Maryland DNR 2007). These areas are refinements of the Sensitive Species 

Project Review Areas (SSPRAs) used in development review for many years. This metric was based 

on the percentage of the subwatershed that is an ecologically significant area.  

 

3. Factors affecting restoration opportunities 

 

These five metrics address which subwatersheds have the most available land, appropriate 

ownership, and existing infrastructure to implement capital restoration projects. Restoration oppor-

tunities exist in all subwatersheds.  

 

3A. New Town Zoning District land – This metric is the New Town Zoning District that defines 

the area of public services provided by CA. 

 

3B. Publicly owned land – This metric is the percentage of the subwatershed that is land owned 

by CA, other parkland or open space, and institutional land. The owners of these lands are usually 

easier to coordinate with for the implementation of restoration projects. 

 

3C. Available stream corridor area – This metric is the percentage of the stream corridor in a 

subwatershed that is both public land and unforested. Most restoration projects designed to affect 

hydrology are implemented within 100 m of the stream. The best candidate areas for such projects 

would be publicly owned and would not require the removal of forest. 

 

3D. Stormwater pond density – This metric is the number of stormwater ponds per acre in the 

subwatershed. Existing stormwater ponds are candidates for retrofits to improve their ability to detain 

stormwater flows and to add or enhance the processing of these flows for water quality benefits. 
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3E. Green infrastructure gaps – This metric is the percentage of the subwatershed that is desig-

nated as a gap in the green infrastructure. By definition, restoring these gaps will increase the 

integrity and connectivity of natural habitats in these ecologically valuable areas. The presence of 

these gaps in the subwatershed indicates greater opportunities for high-benefit restoration projects.  

 

Table 3-2 shows how each of the above 10 metrics was scored. Each metric was scored in a 

linear fashion from low to high based on values using approximate thirds of the range. Scores of 0 

denote a low metric value, 5 a moderate metric value, and 10 a high metric value. These metric 

scores were then summed within each category giving equal weight to each metric. The summed 

scores for each category were then summed into a total score for each subwatershed, according to the 

weighting formula in Table 3-2, i.e., 50% for problems, 20% for ecological values, and 30% for 

restoration opportunities. The complete restoration potential equation is as follows: 

 

Problem: 5 x (1Ax0.33 + 1Bx0.33 + 1Cx0.33) +  

Ecological value: 2 x (2Ax0.5 + 2Bx0.5) +  

Restoration opportunity: 3 x (3Ax0.2 + 3Bx0.2 + 3Cx0.2 + 3Dx0.2 + 3Ex0.2) = maximum 

of 100 

 

The combined and weighted metric scores for all 20 subwatersheds in the CWMP study area 

are shown in Table 3-3. 
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Table 3-2. Metrics used in comparative subwatershed assessment 

Number Subwatershed Metric Weight Scoring 

  1. Problems 50%   

1A 
 

Current impervious cover  
(percent of subwatershed area) 

Equal 
 

20-60=10 
5-<20=5 

<5=0 

1B 
 

Extent of streambank erosion 
Lack of riparian buffer 
 
(combined percent of eroded bank and missing 

buffer along stream length) 

Equal 
 

>30=10 
>10-30=5 
#10=0 

1C 
 

303d listing as impaired water 
 
(number of pollutants listed for entire MD 8-digit 

watersheds) 

Equal 
 

$3 listings=10 
1-2 listings=5 
0 listings=0 

  2. Ecological Values 20%  

2A 
 
 

Green Infrastructure 
(percent of subwatershed that is green 

infrastructure) 

 

Equal 
 

>30=10 
10-30=5 
<10=0 

 
2B 
 
 

Ecologically significant areas 
(percent of subwatershed that are ESAs) 

 

Equal 
 

>10=10 
0.1-10=5 

0=0 
  3. Restoration Opportunities 30%  
 
3A 
 
 

New Town Zoning District land 
(percent of subwatershed area) 

Equal 
 
 

>66=10 
33-66=5 
<33=0 

 

3B 
 
 

Publicly owned land 
(percent of subwatershed area that are CA, parks, 

open space, or institutional land) 

 

Equal 
 
 

$30=10 
>15-<30=5 
#15=0 

 

 
3C 
 
 

Available stream corridor area 
(percent of corridor that is public land and 

unforested) 

 

Equal 
 
 

$25=10 
$15-<25=5 

<15=0 
 

3D 
 
 

Stormwater pond density 
(number of stormwater ponds per acre) 

Equal 
 
 

>0.045=10 
0.020-<=0.045=5 

#0.020=0 
 

3E 
 

Green Infrastructure gaps 
(percent of subwatershed that are gaps in green 

infrastructure) 

Equal 
 

>10=10 
4.5-10=5 
<4.5=0 
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Table 3-3. Problem, ecological value, and restoration opportunity score sums and weighted 

restoration potential score for each Columbia subwatershed 

Subwatershed 

Number 

Problem Score 

Total 

Ecological Value 

Score Total 

Restoration 

Opportunity 

Score Total 

Weighted 

Restoration 

Potential Score 

17 30 5 45 29.5 
4 25 20 35 27.0 
3 25 10 40 26.5 
2 30 0 35 25.5 
1 30 0 25 22.5 
6 25 5 30 22.5 
8 25 0 30 21.5 

16 25 10 20 20.5 
15 30 10 10 20.0 
10 10 15 35 18.5 
9 20 0 15 14.5 

18 20 5 10 14.0 
5 15 5 15 13.0 

11 10 10 20 13.0 
12 15 5 15 13.0 
7 25 0 0 12.5 

13 10 15 15 12.5 
19 10 5 20 12.0 
14 15 10 0 9.5 
20 10 0 15 9.5 

 

The goal of this analysis was to identify six subwatersheds for more intensive analysis in 

Phase 1 of the CWMP. As stated in the CWMP work plan, the Lake Elkhorn (no. 2), Lake 

Kittamaqundi (no. 3), and Wilde Lake (no. 8) subwatersheds had already been selected as priority 

subwatersheds. One of these, the Wilde Lake subwatershed, already has an adequate plan prepared 

by Howard County (Howard County DPW/SWMD 2005). In addition, Howard County is preparing a 

plan for the Upper Little Patuxent watershed that includes the Little Patuxent below Font Hill (no. 5), 

Plumtree Branch (no. 7), and Red Hill Branch (no. 9) subwatersheds (Howard County DPW/SWMD 

2008a). Therefore, the following six subwatersheds with the highest restoration potential scores, 

which are not already under study, were selected for further analysis in phase 1 (see also Figure 3-5): 

  

• Upper Dorsey Run subwatershed (no. 17) 

• Little Patuxent below Lake Elkhorn subwatershed (no. 4) 

• Lake Kittamaqundi subwatershed  (no. 3 ) 

• Lake Elkhorn subwatershed (no. 2) 

• Beaver Run subwatershed  (no. 1) 

• Little Patuxent below Lake Kittamaqundi subwatershed (no. 6) 

 



 
 

25 

 

Figure 3-5. Six priority subwatersheds selected for more intensive analysis in Phase 1 of CWMP 
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