
1. Phase 1 Restoration in Priority Subwatersheds 

 

Phase 1 of the CWMP involves CA undertaking immediate early action projects, including 

facilitating the adoption of community actions by individual residents and businesses, throughout 

Columbia’s 20 subwatersheds. In addition, Phase 1 includes identifying, developing, and ultimately 

constructing restoration projects (retrofits) in the six priority subwatersheds. This section focuses on 

these retrofits. 

 

1.1 Field Investigations 

 

The first step in developing restoration plans for the priority subwatersheds was the review of 

existing stream assessments in the priority subwatersheds. Based on field verification of the SCA 

results from Howard County (Maryland DNR 2001 and Howard County 2008b), Versar confirmed 

that this information was accurate, complete, current, and suitable for use in the CWMP as an inven-

tory of stormwater problems and watershed conditions. This inventory is summarized below and 

shown in Figure 4-1. These locations can be more easily seen in the individual subwatershed maps in 

Appendix B. 

 

An SCA consists of one or more crews walking every mile of steam within a watershed, with 

the exception of areas where walking is not possible (1) because landowner permission cannot be 

obtained to access the stream or (2) where there are safety concerns. The stream walk identifies 

specific problems and their locations, as well as qualitatively assessing stream conditions for 

representative reaches of stream. Problems recorded in these SCAs included stormwater pipe 

outfalls, inadequately vegetated stream buffers, bank erosion, fish blockages, channelized stream 

sections, exposed utility pipes, unusual conditions, trash dumping, and active construction near the 

stream. Ponds and tree blockages were also noted. The location of each problem was photographed to 

document existing conditions, and problem sites were rated to identify severity, correctibility, and 

accessibility. In-stream and near-stream habitat conditions were assessed at representative sites 

spaced at ½- to 1-mile intervals along the stream. Assessments were based on habitat assessment 

procedures in EPA’s RBPs (Barbour et al. 1999). Sites were rated as optimal, suboptimal, marginal, 

or poor for ten parameters, and stream measurements including wetted width, pool depths, thalweg 

depths, and bottom sediments were recorded. All data were incorporated into an ArcView GIS appli-

cation.  

 

 In 1999 and 2000, the Maryland Conservation Corps’s Chesapeake Bay Crew conducted an 

SCA (Maryland DNR 2001) of the Howard County portion of the Little Patuxent River watershed, 

which covers 28,000 acres predominantly within the Piedmont region. In 1998, the Little Patuxent 

River was listed as not meeting water quality standards. The Crew surveyed more than 88 miles of 

stream, but did not have access to all the streams in the watershed. A total of 1,090 potential environ-

mental problems were identified. Pipe outfalls, reported at 529 sites, were the most common 

environmental concern observed. Habitat conditions were assessed at 89 representative sites along 

the stream, indicating that the main stem of the Little Patuxent River was in fairly good condition, 

but that the three tributaries to the river that flow through Columbia were in poor condition. 

Specifically, these urban streams exhibited substantial erosion, with benthic substrate, embed-

dedness, sediment deposition, and bank condition rated as either poor or marginal. The authors 

attributed this to the large amount of impervious surface in this portion of the watershed. 



 

Figure 1-1. Stream condition in the six priority subwatersheds based on Stream Corridor 

Assessment (SCA) data 



In 2003, an SCA of Dorsey Run was conducted (Howard County 2008b), identifying 124 

potential environmental problems. Stormwater pipe outfalls were the most common environmental 

concern encountered, 37 of which were found during the stream walks. The conditions at most of 

these pipe outfalls were considered to be of moderate severity, indicating there was either pollution 

discharge or erosion noted at those locations. Additionally, bank erosion and inadequate buffers were 

encountered along 3.6 and 3.1 miles of stream, respectively. Habitat conditions were assessed at 

15 representative sites along the streams. Crews noted a wide range of conditions, ranging from poor 

to optimal, for most metrics measured, including epifaunal substrate, embeddedness, shelter for fish, 

and bank condition.  

 

1.2 List of Retrofit Projects 

 

The objective of this task was to develop an inventory of restoration projects, or retrofits, 

within the six priority subwatersheds. Retrofits are targeted practices that have the potential to retain 

and infiltrate concentrated stormwater runoff and that may lead to improvements in streams most 

severely affected by a lack of effective stormwater management. It should be noted that significant 

reductions in stormwater impacts usually require implementing several retrofits in each area and 

stream recovery may take years after the retrofits are constructed. To be as comprehensive as 

possible, Versar identified three tiers of sites: Tier 3 sites including all candidate problem sites found 

with map analysis, Tier 2 sites as a subset of the candidate sites that were evaluated in the field for 

restoration potential, and Tier 1 sites as a subset of the restoration sites for which concept plans were 

developed. The numbers of restoration sites and concepts that were developed were determined by 

the amount of funding available for this study. 

 

The first step was to use SCA and other GIS data to identify candidate problem sites, or Tier 

3 sites for further investigation. These Tier 3 sites were areas located near pipe outfalls (noted either 

during the SCA or using Howard County’s Stormnet database), where the SCA recorded moderate or 

severe bank erosion. These pipe outfalls drain impervious surfaces that are the principal factors 

degrading stream quality in urbanized watersheds. Impervious surfaces prevent infiltration of 

stormwater into the ground; stormwater instead runs directly, usually through pipes, into the stream 

at a much greater velocity than it would in an undeveloped watershed. These high velocity stream 

flows put more stress on stream banks and result in bank erosion. Bank erosion, therefore, is the best 

surrogate for stormwater impacts and was used as the indicator of areas that would most benefit from 

increased stormwater management. Only existing pipe outfalls or existing stormwater facilities on 

public land (e.g., larger CA parcels, school, and park properties) were considered for possible 

retrofits. 

 

This GIS analysis resulted in the identification of 116 candidate problem sites (Tier 3 sites) 

within the six priority subwatersheds. The next step was to conduct Restoration Retrofit 

Investigations (RRIs), using USWRM Manual 3 (see CWP 2007), on approximately 50% of these 

problem sites (as determined by the work plan) to identify retrofit opportunities in each priority 

subwatershed. These RRIs sites, or Tier 2 sites, were allocated among the six priority subwatersheds 

according to the relative amount of uncontrolled impervious surface in each subwatershed. The areas 

of subwatershed 3 (Lake Kittamaqundi) and subwatershed 6 (Little Patuxent below Lake 

Kittamaqundi) were reduced by removing the General Growth Properties (GGP) stormwater planning 

area (approximately 3% of the Lake Kittamaqundi subwatershed and 36% of the Little Patuxent 

below Lake Kittamaqundi subwatershed).  

 

Versar visited each of the 116 candidate sites (Tier 3 sites) in the field, screening these sites 

for feasibility as a retrofit. Criteria used to select sites for RRIs included the following: 



 

• Adequate access to the site for construction equipment 

• Existing stormwater management facilities that could be significantly improved 

• Presence of sufficient CA or other public property at proper elevation to construct a new 

retrofit without significant removal of large trees 

• Severity of downstream channel damage 

• Lack of conflict with nearby underground utilities 

 

Versar returned to the 54 most promising restoration opportunities (given the allocation above) and 

conducted a full investigation, including completion of RRI datasheets. All datasheets for these Tier 

2 sites were entered into a database and quality checked for accuracy. This database was then used to 

create a Fact Sheet for each RRI site (Tier 2 site) that was evaluated.  

 

The final step in this task was selecting 18 potential restoration projects (retrofits) for concept 

plan development (Tier 1 sites) from among the candidate sites evaluated within the six priority 

subwatersheds. The number of concept plans completed was limited by the available funds. Concept 

plans will need to be completed for each of the restoration projects to be implemented. Using the RRI 

information, several factors were evaluated for each site, including benefit, feasibility, and cost. This 

evaluation determined that the benefit and feasibility of all candidate sites were similar; therefore, the 

geographic location of the sites was considered. At this point, the WAC concluded that concentrating 

the 18 restoration projects in one watershed would provide the greatest benefit ecologically and 

programmatically.  

 

This conclusion was founded on three factors: (1) concentration of projects in a single water-

shed provides the best chance of attaining true restoration benefit, (2) this concentration will facilitate 

the demonstration of this benefit through monitoring, and (3) the visibility of the restoration effort 

and benefit will provide the best chance of building the public interest and political will needed to 

undertake and fund future restoration efforts. Future restoration efforts will be needed if the goals of 

the CWMP are to be met. 

 

Given the geographic possibilities in the Phase 1 study area, the CWMP Team and WAC 

determined that the restoration projects should be concentrated in the Lake Elkhorn subwatershed. 

Specifically, the Columbia lake subwatersheds offer the best opportunity for protecting amenity 

investment (including reducing the frequency of dredging) and attracting public support. In addition, 

the Wilde Lake subwatershed already has a list of projects completed by Howard County, and part of 

the Lake Kittamaqundi subwatershed has projects identified by GGP.  

 

To ensure that adequate RRIs were available to develop 18 concept plans in this sub-

watershed, Versar returned to the candidate sites identified by map analysis in the Lake Elkhorn 

subwatershed and selected an additional 12 sites for completion of full RRI write-ups. The same 

criteria were used to select sites as were used for the initial 54 RRIs (i.e., access, potential to improve 

existing stormwater management (SWM) facilities, appropriate and sufficient public property, 

severity of stream damage, and lack of conflict with utilities). A total of 24 RRI sheets were 

completed for retrofits in Lake Elkhorn subwatershed to serve as candidate sites for development of 

18 concept plans. The final numbers of concept plans, RRIs, and candidate sites identified in the six 

priority subwatersheds are shown in Table 4-1. Table 4-2 provides descriptions of all 66 restoration 

sites (Tier 2 sites). Figure 4-2 shows the locations of all candidate (Tier 3), restoration sites (RRI or 

Tier 2), and concept plan sites (Tier 1); since these tiers are nested only the lowest tier designation is 



shown for each site. The locations of each of these sites can be more easily seen in the individual 

subwatershed maps in Appendix B. 

 

Table 1-1. Potential restoration projects (candidate sites, RRIs, and concept plans) 

developed for the six priority subwatersheds 

No. Subwatershed 

Candidate 

Sites RRIs 

Concept 

Plans 

1 Beaver Run 19 6 0 

2 Lake Elkhorn 41 24 18 

3 Lake Kittamaqundi 16 12 0 

4 Little Patuxent below Elkhorn 19 13 0 

6 Little Patuxent below Lake Kittamaqundi 15 7 0 

17 Upper Dorsey Run 6 4 0 

 Total 116 66 18 

 

 

 

 



Table 1-2. Potential restoration sites identified using Retrofit Reconnaissance 

Investigations (RRIs) in the priority subwatersheds (Tier 2 sites) 

Project ID Site Description Retrofit Description 

Beaver Run subwatershed 

BR-RRI-001 Bright Plume Drive west of Sunny 

Spring just before walking path 

Install flow splitter at curbside inlet (Bright Plume 

Drive, last one before outfall).  Direct low flows to a 

newly installed raingarden south of Bright Plume.  

Use 6 cubic yards of fill from open space area to 

construct step pools.  Direct high flows to a created 
series of step pools south of Bright Plume Drive. 

BR-RRI-002 Stormwater pond at Shaker Drive 

and Donleigh Drive across the 

street from Touche Touchet 

Bakery 

Retrofit existing BMP to a fully functioning created 

wetland.  Install forebays for accumulation of trash.  

Conveyance remains the same.  Install a modern flow 

control device. 

BR-RRI-003 Regional SWM Pond off Cape 

Ann Drive, behind Wayover Way 

Retrofit existing SWM pond to a fully functioning 

created wetland. Install a modern flow-control 

structure; add a forebay for trash accumulation. 

BR-RRI-004 Uncontrolled SW outfall between 

2 ends of Pyramid Way, behind 

Half Crown Court, by new tot lot 

Move existing outfall upslope 100-200 feet.  Install a 

100x6 foot bioretention area below new outfall.  

Underdrain would re-connect to tributary. 

BR-RRI-005 SW outfall just beside Clemens 

Crossing Elementary School 

Move existing outfall up approximately 5 feet.  

Below new outfall, install bioretention (25x10 feet).  

Underdrain would go underneath footpath to drain to 
wooded area. 

BR-RRI-006 Off Cricket Pass Court, behind 

Golden Hook Court 

Install flow splitter upslope (20-30 feet).  Direct low 

flows to newly created offline bioretention area  

(25x8 feet).  High flows go to original outfall. 

Lake Elkhorn subwatershed 

LE-RRI-001 South Side of Brush Run Install weir upstream of road crossing for temporary 

detention of runoff from upstream points. 

LE-RRI-002 Tot lot off Deer Pasture Court 10x 30 ft rain garden (fenced to keep children playing 

in tot lot). 

LE-RRI-003 End of Mendenhall Court in 

business park 

Option A - Remove existing pipe from inlet at end of 

court.  Install bioretention/rain garden in-line at 250 

feet.  Potential forebay below inlet prior to rain 

gardens.  Re-connect via an underdrain (may need 
allowance for high flows).  Option B - Off-line bio-

retention, flow splitter up at inlet, regular flow thru 

bioretention high flow through others. 

LE-RRI-004 Degraded reach of stormwater 

channel 

Install 2 small detention weirs to create 2 small 

detention areas to slow down flow.  Direct flow from 
downstream weir to small bioretention area on public 

land (approximately 125 feet) below Loring outfall. 

LE-RRI-011 Stormwater pond behind 

Emerson’s Reach Townhomes 

Retrofit existing pond to a functional wetland. 



Table 4-2. (Continued) 

Project ID Site Description Retrofit Description 

LE-RRI-012 Open area north of Cloudleap 

Court and west of Tamar 

1.  UST just downstream of Tamar Drive to hold 

water that runs off road and nearby UST discharges to 

existing pipe.   

2.  Bioretention off-line (8 x 80 ft).  Underdrain 

would re-connect with existing stream 

channel/stormwater ditch. 

LE-RRI-013 Open area off NE corner of Tamar 

and Lambskin 

In-line bioretention (30x75) with underdrain. 

LE-RRI-014 Stormwater pond between Phelp's 
Luck and High Tor Hill 

neighborhoods 

Convert existing forebay of existing pond to a fully 
functional wetland area.  Install rip-rap ~300 ft up 

stream for use as a trash rack. 

LE-RRI-015 Queen Maria Court off Blade 

Green Lane 

Retrofit ditch adding step-pools to first 30 ft. below 

outfall.  Each pool ~3ft. wide, total of 30 ft long and 

below step pools repair 20 ft of channel/ditch leading 

to stream.  Will require 6-10 yard of dirt to fill 

channel cavity. 

LE-RRI-016 SW Pond southwest of Open 

Meadow and Rockcrest 

Retrofit existing wet detention pond.  Install forebay 

immediately downstream of crossing, installing 

bioretention below forebay. 

LE-RRI-018 Catwing Court at pedestrian 

footbridge 

Day-lighting channel to the head wall and installing 

step pools to slow down velocity for total length of 

30 feet. 

LE-RRI-019 Spinning Seed at impacted area 

behind homes 

Off-line bioretention from main stormwater convey-

ance to area adjacent to dry streambed.  Area is 

modestly covered in brush.  Stream restoration/ 

stabilization downstream of outfall (includes channel 

protection) for 15-20 yds. 

LE-RRI-020 South of Mendenhall and Adjacent 

Oakland Mills Road 

Option A - Install weir near dry-detention to divert 

high flows, would require cutting into side of 
detention area to get water in, would involve 

retrofitting existing dry detention for increased flow 

path, decrease size of inlet.  Option B - Install series 

of weirs along southwest channel to create a series of 

small detention areas/pools (approximately 5). 

LE-RRI-021 South of Blue Pool and west of 

Tamar 

Relocate outfall, move 10 feet up slope toward Blue 

Pool.  Install weir at end of pipe to channel low flows 

to off-line bioretention area.  Will require removal of 

some bank area to create space for bioretention.  

Width of floodplain available for bioretention may be 

a constraint. 

LE-RRI-022 Wet detention pond behind homes 

on Roundtree Lane. 

Retrofit existing wet detention pond.  Install forebay 

below pipe outfall.  Install bioretention where pond 

currently is (30x 250 ft). 

LE-RRI-024 Between Windbell Way open 

chain 

Install a flow splitter and direct low flows to a 50x10 

foot bioretention area. 

LE-RRI-026 Corner of Smooth Path and 

Honeyladen Place 

Install flow splitter and direct low flows to an off-line 

70x15 ft. rectangular bioretention area.  

LE-RRI-501 Foreland Garth Option A - Convert part of parking lot which appears 

to be public land to a 42x15 = 630 sq. ft. bioretention 

area above existing storm drain inlet.  Option B - 

Install bioretention area below outfall in woods 

between apartment buildings, 25x10 = 250 sq. ft. 

LE-RRI-502 Behind PlayWise Kids off Dobbin 

Road 

Relocate existing outfall up from current outfall 

which will be ~35 ft. from parking lot inlet.  Create a 

bioretention area 25x18 below new outfall.  

Underdrain will re-connect near existing outfall. 



Table 4-2. (Continued) 

Project ID Site Description Retrofit Description 

LE-RRI-503 Front/beside PlayWise Kids off 

Dobbin Road 

Install flow splitter approx 40 ft. below parking lot 

inlet down slope.  Direct low flows to newly created, 

off-line bioretention area 35' x 8'.  High flows will 

continue in current pipe. 

LE-RRI-504 Homespun Drive just past Owen 

Brown YMCA/Day Care 

Create wetland area 30x20 ft in current brush area 

down from YMCA parking lot. 

LE-RRI-505 Grassy area beside Homespun 

Drive behind houses 

A: Underground storage between 2 yard drains 145 

linear ft in length (5800 cu ft of storage).  B: 

Bioretention between Sunfleck Row and yard drain 

(800 sq ft ).  C: could create storage off-line. 

LE-RRI-506 Garland Way between Garland, 

Bugledrum, and Oakland Mills 

Option A - Move outfall from Garland's Way up 15 ft 

toward street.  Install a series of step pools (25 linear 

feet) = 75 sq ft of treatment area.  Option B - Could 
add 50 lf of step pools/ channel repair downstream of 

main step pools (50x6 = 300 sq ft). 

LE-RRI-507 Outfall below Bugledrum Install a series of step pools from outfalls off 

Bugledrum through approx 300 linear feet of 

downstream ditching; 300x6 ft. of treatment area. 

Lake Kittamaqundi subwatershed 

LK-RRI-001 Avalon Fairway Hills Apt complex 

off Columbia Road 

Install bioretention area (60x15) below pipe.  Install 

berm below pipe to direct flow to the bioretention 

area.  Berm to begin 35 feet below outfall and 

approximately 60 feet in length.  Underdrain piped to 
stream channel. 

LK-RRI-002 Drainage area and outfall just 

down path from Versar, behind 

office complex 

Convert detention basin and area below outfall #2 to a 

fully functional wetland (22,000 sq ft in area).  Would 

require removal of part of footpath and subsequent 

conversion to a footpath bridge through wetland area.  

Remove concrete transport ditch. 

LK-RRI-003 Outfall below Red Branch Road 

across from Top Flight Gymnastics 

and behind office complex 

(Heathrow Business Complex) 

Create a series of step pools beginning below outfall 

extending 80 feet to the footbridge. 

LK-RRI-004 Detention basin behind office 

complex between Rte. 108 and 

south of Red Branch Road 

Convert existing detention basin to a created wetland 

(10,000 sq. ft.). 

LK-RRI-005 Beside Phelp's Luck Community 

Center off Phelp's Luck Road at 
Gray Wing Court 

Option A - Create 70x20 foot bioretention below 2 

outfalls.  Option B - Put bioretention (40x30 feet) 
area above crossing (#1) under footpath and below 

BMP outfall from school parking lot. 

LK-RRI-006 SWM pond off Luck Penny Place Convert existing wet detention pond (approximately 

18,000 sq feet in area) to a fully functioning wetland.  

Conveyance remains the same. 

LK-RRI-007 Off Scarecrow Court off Thunder 

Hill Road, behind Daycare Center 

At outfall #1, install a series of step pools between 

outfall and bridge footpath (100 ft in length).  At 

outfall #2, install a bioretention area (35x10).  

Underdrain goes into woods/existing ditch.  Option 

B - Add flow splitter @ outfall #1 and direct flow to 

bioretention area below outfall #2 (150 feet away). 

LK-RRI-008 Off Basket Ring Road off White 

Acre Road near Talbot Springs 

Elementary School and Talbot 

Springs Neighborhood Center 

Install flow splitter and direct low flows to new off-

line bioretention area (40x10) reconnecting under-

drain to ditch downstream.  High flows will go thru 

the original outfall. 



Table 4-2. (Continued) 

Project ID Site Description Retrofit Description 

LK-RRI-009 Off Long Look Lane Install end of pipe bioretention - T shaped.  First 

remove concreted gutter and replace with bioretention 

underdrain from bioretention area would connect to 

stream. 

LK-RRI-010 Carbon-copy retrofits at ends of 

Two Hills Court and both small 

streets off Wandering Way 

Convert concrete-lined trench to a 70x5 ft. 

bioretention area.  Underdrain connects under culvert 

at pathway and leads to stream. 

LK-RRI-011 Behind Sleeping Dog Lane off 

Blue Coat Lane 

Option A - 70x5 ft series of step pools below outfall, 

connect into ditch leading to stream.  Option B 

(preferred) - Redirect low flows to a bioretention 

(60x15), located 150 ft downslope toward Blue Coat 

lane. 

LK-RRI-012 Wet detention pond off Patriot 
Lane back/beside Elementary 

School 

Convert existing wet detention to a wetland (11,500 
sq ft).  Wetland would drain to stream below. 

Little Patuxent below Lake Elkhorn subwatershed 

PE-RRI-001  Goodin Circle bioretention Dig up pipe running alongside path from Shaker Lane 

and Goodin Circle to a point 90 feet below the first 

junction off Goodin Circle.  Install 125 sq. foot 

triangular bioretention area.  Or retain pipe for high 

flow events and install diversion weir or flow splitter 

to direct low flows to proposed bioretention area. 

PE-RRI-002 Commercial center off Patuxent 

Woods Drive 

A. UST between curbside inlet and upstream 

manhole - 115 feet in length. B.  Install bioretention 

area below outfall to downstream gully.  C. Install 

sand filter below outfall (instead of bioretention area). 

PE-RRI-003 SW BMP/dry pond at ends of 

Green Moon Path and Sea Shadow 

Install bioretention area downstream of pipe outfall 

from Moon Path. (110 feet long x 15 ft wide) and 

reconnect at the riser.  Install berm to create a small 

impoundment/wetland on Sea Shadow side. 

PE-RRI-004 Rivers Technology Park 
downstream side of Guilford Road 

Place curb cuts at western corner near west entrance 
near Employee of the Month Parking spot.  Install 

triangular bioretention area downslope of employee 

parking spot and Guilford Road. 

PE-RRI-005 Parking area behind Rivers Park 

Business Park off Guilford Road 

prior to transmission line between 

Guilford, Broken Land, and Route. 

32 

Option A - Triangular bioretention area which will 

accept flow from 2 parking lot inlets. Option B - 

Install perimeter sand filters above both inlets.  

Option C - use underutilized parking stalls for small 

bioretention areas. 

PE-RRI-006 Stormwater pond behind apts. Off 

Murray Hill Road just past 

transmission line. 

Convert some or all of current wet detention pond to a 

vegetated wetland. 

PE-RRI-007 Off Clocktower Lane Behind 

second group of townhomes above 

walking path and tot lot. 

Re-orient channel and direct flow to new bioretention 

area and re-connect underdrain to downstream end of 

culvert below footpath. 

PE-RRI-008 Business park at east end of Old 

Columbia Road., east of Eden 

Brook Drive 

Install bioretention area to accommodate flow from 

2 parking lot inlets.  At western inlet, install a flow 

splitter.  At eastern inlet, send all flow down to 

bioretention area. 

PE-RRI-009 Commercial center off Patuxent 
Woods Drive behind Vector 

Security parking area. 

Option A - Perimeter sand filter and bioretention.  
Install sand filter along periphery of the inlet (18 feet 

total length).  Below pipe, install a bioretention area 

approximately 100 sq. ft.  Option B - Perimeter sand 

filter only.  Option C - Curb cuts on either side of 

inlet leading to their own bioretention areas.  

Underdrains go to inlet/main pipe. 



Table 4-2. (Continued) 

Project ID Site Description Retrofit Description 

PE-RRI-010 Commercial area off Patuxent 

Woods Drive. 

Option A - Install weir 40-50 feet downstream of 

outfall, perhaps in conjunction with a berm.  This will 

create a small detention area.  Low flows are directed 

to a bioretention (offline) area and high flows through 

notch in weir. Option B - Install bioretention area 

offline: may involve filling in parts of channel 

upstream of proposed weirs.  Option C - Install UST 

between parking lot inlets (upstream), 200 feet in 

length and install series of step pools (approximately 

40 to 50 feet) downstream where stormwater likely 
less volatile. 

PE-RRI-011 Parking area beside and behind 

business park off Guilford Road, 

prior to transmission line between 

Guilford Road, Broken Land and 

Rte. 32 

Option A - Install flow splitter at inlet.  Direct low 

flow to sand filter area next to existing stormwater 

ditch.  High flows will bypass and go to existing 

outfall.  Move channel to the south and partially 

reinforce.  Option B - Install bioretention on the north 

side of parking lot between SHA land (Rte. 32) and 

business park property.  Install curb cuts and speed 

bumps to direct flow. 

PE-RRI-012 Parking area beside Rivers Park 

business park off Guilford Rd at 

Bldg. 9055 

Option A - Install flow splitter and direct low flows to 

newly installed (25x20 sq. feet) bioretention area.  

Other flows would continue through current outfall.  

Option B - Convert under-utilized parking spaces 
above inlet to bioretention area, installing curb cuts to 

direct flows (45x 19 = 855 sq. ft.). 

PE-RRI-019 Behind COPT commercial area off 

Guilford Road (upstream of road 

crossing). 

Option A - Install curb cuts on either side of existing 

inlet, direct water to a bioretention area.  One small 

tree would need to be removed; other current veg. is 

basically weeds/invasives.  Re-route existing outfall 

pipe to a few feet father north to make room for 

bioretention (600 sq. ft).  Option B - use existing inlet 

and outfall, but direct flow from outfall into 

bioretention. 



Table 4-2. (Continued) 

Project ID Site Description Retrofit Description 

Little Patuxent below Lake Kittamaqundi subwatershed 

PK-RRI-001 Outfall off Jamina Downs near 

Stevens Forest 

Create step pools down the channel (approximately 

300 feet) to repair and prevent headcut from eating its 

way up to outfall.  Remove concrete (15 feet) below 
outfall to slow storm flows down as it enters new step 

pool area.  Remove logs/downed trees accumulated at 

mouth of outfall. 

PK-RRI-002 Outfall retrofit between Great 

Gatsby and Camelback Lane 

Split flow and divert to small area beside outfall (dig 

up invasives to create small bioretention area).  Re-

work channel with step pools and other instream 

diversions to slow flow and protect eroding channel 

(35 feet long). 

PK-RRI-003 Outfall/bioretention retrofit off 

Torrent Row 

Split off flow before outfall to 1 (possibly 2) off-line 

retention areas nearby.  Area 1 = (10x15) or 150 sq. 

ft., area 2 = (15x30) or 450 sq. ft. 

PK-RRI-004 Outfall at end of Encounter Row Split flow off to a small bioretention area.  Remove 

40 ft. of concrete from channel and create step pools. 

PK-RRI-006 Rainscape/offline bioretention on 

Pennacook Court 

Flow splitter would divert low flows to open area for 

infiltration/bioretention.  High flows would continue 

to stream via old outfall.  Extend pipe out closer to 

stream channel.  Re-plant eroding area/remove exotic 
vegetation. 

PK-RRI-007 Pipe outfall at head of stream on 

Cradlerock Way 

Split flow off to grassy area and install rainscape/ 

bioretention.  May need to shape based on tree roots.  

Near a school and a community center with easy 

access right on the road. 

PK-RRI-008 Outfall retrofit on Jacob's Ladder Remove concrete channel bottom.  Restore a natural 

channel so water is slowed by natural rock bottom, 

etc.  Reduce velocities.  Create step pools to increase 

habitat and hold more water during high flows.  

Approximately 100 ft. with concrete trap 5 feet wide. 

Upper Dorsey Run subwatershed 

UD-RRI-001 Off Dried Earth just before new 

Townhouse Community (Seniors) 

Install (20x15) bioretention area between outfall pipe 

and riser.   

UD-RRI-002 Between Broken Wing Court and 

Twenty Year Chase 

Add 2 forebays in places indicated on drawing to help 

with trash accumulation.  Retrofit upper cell to create 

a wetland area. 

UD-RRI-003 SWM ponds just off Snowden 
River Parkway at Deep Earth Lane 

behind athletic fields of Long 

Reach High School 

Convert Basin #1 to a fully-functional wetland by 
planting appropriate wetland trees and other 

vegetation.  Convert Basin #2 to a wetland, adding 

possibly 2 forebays for trash accumulation. 

UD-RRI-004 Tamar Drive between Sea Light 

and Dry Stone Gate 

Install flow splitter and direct low flows to newly 

created bioretention area, triangularly or square 

shaped, approximately 200 feet in area.  Other flows 

would go into existing exit pipe and go straight to the 

stream. 

 

 



 

Figure 1-2. Location of 116 candidate sites, 66 restoration (RRI) sites, and concept plans in the six 

priority subwatersheds 



1.3 Concept Plans 

 

Drawing on the RRI reports for each site in the Lake Elkhorn subwatershed, the CWMP 

Team chose the 18 best candidates for retrofits. These reports contained site specific information 

including drainage area, impervious cover, existing site conditions, proposed retrofit options, and 

possible site constraints. Once this information was reviewed, representatives from Versar and its 

subcontractor McCormick Taylor visited the 18 sites to reassess the suitability for retrofitting to 

current Maryland Department of the Environment (MDE) stormwater management standards (MDE 

2000). It should be noted that these concept plans will be consistent with the new MDE stormwater 

regulations currently under review, which revise requirements for new development but do not 

change standards for retrofit projects. GIS mapping, including property boundaries, limited utility 

information, and topographic contours, was generated for each site prior to the field investigation. Of 

the 18 sites originally selected, one site was eliminated during the field investigation since the cost of 

improvements would largely outweigh the benefits of the retrofit (LE-RRI-019). The 19th ranked site 

was then added to the concept plan list. 

 

McCormick Taylor prepared concept designs for the retrofit sites based on information 

provided on GIS maps, aerial photos, and county soil surveys. Several of the concepts initially pro-

posed were revised or redesigned to meet existing conditions and/or the following site constraints: 

 

• Upstream existing stormwater management facilities 

• Drainage area and amount of impervious cover  

• Site topography/slope 

• Tree/vegetation impacts 

• Utility/storm drain impacts 

• Site accessibility for construction and maintenance 

 

The retrofit designs were based on the MDE Guidelines and the 2000 Maryland Stormwater 

Design Manual (MDE 2000). Sites designed for treatment of water quality (i.e., bioretention facili-

ties) were sized to treat 1 inch of runoff. Water quality facilities need to be constructed “off-line” 

and, therefore, were designed with upstream flow splitters or a proposed bypass channel to direct 

larger runoff amounts away from the bioretention filter. All concepts designed for water quality were 

sized to treat 100% of the water quality volume per the MDE Manual (MDE 2000). Sites designed 

for water quantity control were sized for the extended detention of the 1-year, 24-hour storm event. 

These sites will provide stream channel protection and include extended detention ponds and wet-

lands. 

 

The step pool and stream restoration designs were based on design discharges established by 

regional curve equations. The majority of the sites where these designs were developed are located 

downstream of existing stormwater management facilities. Table 4-3 summarizes the retrofit loca-

tion, type, and site constraints (also shown on Figure 4-3). The average drainage area for each retrofit 

is about 10 acres; all 18 retrofits treat 51 of the 700 acres of impervious surface in the Lake Elkhorn 

subwatershed (an unquantified number of additional acres of impervious surface are treated by 

existing SWM facilities). Figures 4-4 through 4-21 illustrate the concept designs graphically. 

 

Table 4-4 includes planning-level cost estimates based on the elements included in each 

concept design. For each new pond, SWM pond retrofit, and LID project, Versar and McCormick 

Taylor used the construction costs per area of impervious surface treated (based on the USWRM 

Manual 3, see CWP 2007) with unit prices for pipes, flow splitters, yard inlets, open back trough 

inlets, and curb cuts (from State Highway Administration guidelines that include labor and 



materials). For stream restoration projects involving step pools and channel stabilization, estimates 

per linear foot were based on the direct experience of McCormick Taylor. Estimated engineering 

design costs are also included in the cost of each project. The true costs of retrofits and stream 

restoration projects vary significantly with site conditions and may increase if additional effort is 

needed to prepare geotechnical reports, work around utilities or specimen trees, or perform additional 

grading based on field elevations. For Table 4-4, we generally chose the median construction cost 

from the range of costs provided in the USWRM manuals.  

Example 

bioretention retrofit 

(raingarden) to 

capture storm flows 

and infiltrate them 

into the ground 

Example step pool 
retrofit (regenerative 

stormwater 

conveyance) to 

stabilize eroding 

storm flow channel 
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Table 1-3. Restoration sites with concept plans (Tier 1 sites) in the Lake Elkhorn subwatershed 

Site ID Location 
Project 
Type 

Drainage 
Area (ac) 

Imper-
vious 

Area (ac) 
Proposed Action* Benefits 

Project 
Sequencing 

Known utilities** or 
constraints 

Estimated Costs*** 
Cost Estimate 
Method Used 

amt * rate 

LE-RRI-001 off Brush Run Road New Pond 4.90 1.28 

Construct forebay and 
extended detention 

pond/wetland, stabilize 
existing channel at pond 

outfall 

Improve stormwater 
quantity and quality 
controls, Improve 
stream stability, 

erosion, and instream 

habitat. 

Implementation 
may be performed 

at anytime 

Sewer lines in close 
proximity of 

improvements, tree 
impacts 

*Extended Detention (24,000 
CF),                        
*Channel Stabilization (30 LF) 

New Storage 
Retrofit (E.1 and 
E II A.); Stream 
Rehabilitation 

$43,020 

LE-RRI-002 
end of Deep 

Pasture 
LID 4.13 1.21 

Install manhole/flow 
splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility 

Improve stormwater 
quality controls, 

Opportunity for public 
education 

Implementation 
may be performed 

at anytime 

Bypass pipe will cross 
sewer line, impact 

playground equipment 
in the tot lot 

*Manhole/Flow Splitter (1 EA),                     
*RCP Pipe (20 LF),                                    
*Bioretention (3000 SF) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$67,301 

LE-RRI-003 
end of Mendenhall 

Ct 
LID 9.17 4.83 

Cap existing inlet at end of 

court and add curb cut to 
allow runoff into a 

proposed grass swale. 
Add curb cuts to adjacent 
parking lot (north side). 

Replace ex manhole with 
a yard inlet to intercept 

flow from the swale. 

Improve stormwater 
quality controls. 

Implementation 
may be performed 

at anytime 

Storm sewer runs 
under proposed grass 
swale, water line runs 

parallel to swale 
(south side), possible 

tree impacts 

*Curb cuts (4 EA),                                      
*Yard Inlet to replace ex 
manhole (1 EA),                               
*Grass Swale (235 LF)                     

Retrofit Water 
Quality Swale 
(E.2 and E II H.) 

$200,529 

LE-RRI-011 
ex swm pond off 
Emersons Reach 

SWM Pond 
Retrofit 

55.67 12.38 

Retrofit existing pond to an 
extended detention 

shallow wetland with 
variable depth wetland 

pools and storage areas 
(≤6" to ≥4' depth), install 

new riser structure 

Improve stormwater 
quantity and quality 
controls, Improve 
stream stability, 

erosion, and instream 
habitat. 

Implementation 
may be performed 

at anytime 

Depth of existing 
facility unknown, 

proposed 
improvements may 
require significant 
dredging and/or 

embankment grading, 
no utility or tree 

impacts anticipated 

*SWM Pond Retrofit - E.D. 
Shallow Wetland (112,000 CF),                                               
*Riser Structure (1 EA),                                  
*RCP Pipe (50 LF)                                    
*End section (1 EA)                      

Retrofit 
Constructed 
Wetland (E.2 
and E II C.) 

$271,835 

LE-RRI-012 
off Cloud Leap 

Court 
LID 11.21 3.52 

Construct bioretention 
facility at outfall of pipe, 

create overflow weir in the 
pretreatment forebay and 
bypass channel for high 

flows 

Improve stormwater 
quality controls, 

Opportunity for public 
education 

Implementation 
may be performed 

at anytime 

Sewer line, footpath 
and Columbia 

Association property 
boundary in close 

proximity of 
improvements, tree 

impacts 

*Bioretention (4600 SF)                           
*Grading for bypass channel 
(200 LF) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$149,112 

LE-RRI-013 
corner of Tamar 
and Lambskin 

LID 8.31 2.38 

Relocate existing footpath, 
Install manhole/flow 

splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility 

Improve stormwater 
quality controls, 

Opportunity for public 
education 

Implementation 
may be performed 

at anytime 

Sewer line runs under 
the proposed facility, 

footpath impacts, 
steep slopes 

*Manhole/Flow Splitter (1 EA),                     
*RCP Pipe (20 LF),                                    
*Bioretention (4600 SF)                           
*Footpath Removal and 
Relocation (80 LF) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$111,878 

LE-RRI-015 
off Queen Maria 

Ct/Blade Green Ct 
Stream 

Restoration 
0.99 0.53 

Construct step pools in the 
existing channel 

Improve stormwater 

quantity and quality 
controls, Improve 
stream stability, 

erosion, and instream 
habitat. 

Implementation 
may be performed 

at anytime 

Sewer line runs under 

the storm drain outfall, 
large tree impacts, 
limited access for 

larger construction 
equipment 

*Step pool construction  
(6 pools - total 60 LF) 

Step Pools $36,000 
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Table 4-3 (Continued) 

Site ID Location 
Project 
Type 

Drainage 
Area (ac) 

Imper-
vious 

Area (ac) 
Proposed Action* Benefits 

Project 
Sequencing 

Known utilities** or 
constraints 

Estimated Costs*** 
Cost Estimate 
Method Used 

amt * rate 

LE-RRI-019 
end of Spinning 

Seed 
Stream 

Restoration 
2.79 0.92 

Stream bank stabilization 
utilizing stone toe 

protection, bank grading, 
bio-engineering and 

matting 

Improve stormwater 
quality controls, 
Improve stream 

stability, erosion, and 
instream habitat. 

Implementation 
may be performed 

at anytime 

Tree impacts, limited 
access for larger 

construction 
equipment 

*Bank/Bed Stabilization (120 LF) 
Stream 
Rehabilitation 

$54,000 

LE-RRI-020 
corner of Dobbin 
and Mendenhall 

Stream 
Restoration 

21.71 5.62 
Construct step pools in the 

existing channel 

Improve stormwater 
quantity controls, 
Improve stream 

stability, erosion, and 
instream habitat. 

Implementation 
may be performed 

at anytime 

Sewer line runs under 
proposed step pools, 
tree impacts, grading 
may impact adjacent 

private property 

*Step pool construction  
(26 pools - total 470 LF) 

Step Pools $118,000 

LE-RRI-024 
end of Windbell 

Lane 
LID 2.19 0.78 

Install manhole/flow 

splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility 

Improve stormwater 
quality controls, 

Improve stream 
stability, erosion, and 

instream habitat, 
Opportunity for public 

education. 

Implementation 
may be performed 

at anytime 

Sewer line in close 
proximity of 

improvements, tree 
impacts 

*Manhole/Flow Splitter (1 EA),                     

*RCP Pipe (20 LF),                                    
*Bioretention (2400 SFf)                           
*Wooden Safety Fence (240 LF)                      
*Excavation at outfall (±5 CY ??) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$50,918 

LE-RRI-026 
corner of Smooth 

Path and 
Honeyladen 

LID 4.12 0.89 

Install manhole/flow 
splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility 

Improve stormwater 

quality controls, 
Opportunity for public 

education 

Implementation 
may be performed 

at anytime 

Footpath and existing 
storm drain system in 

close proximity of 
improvements, tree 

impacts 

*Manhole/Flow Splitter (1 EA),                     

*RCP Pipe (20 LF),                                    
*Bioretention (2000 SF)                           
*Wooden Safety Fence (220 LF)                     

Retrofit 
Bioretention 
(E.2 and E II D.) 

$54,988 

LE-RRI-501 
behind Celebration 

Church 
LID 6.85 3.41 

Install manhole/flow 
splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility, possible pavement 

removal 

Improve stormwater 
quality controls, 

Opportunity for public 
education 

Implementation 
may be performed 

at anytime 

Footpath in close 
proximity of 

improvements, 
proposed bioretention 

facility may require 
significant excavation 

in order to 
accommodate existing 

storm drain and 
proposed flow splitter 

elevations 

*Manhole/Flow Splitter (1 EA),                     
*RCP Pipe (50 LF),                                    
*Bioretention (6500 SF)                           
*Wooden Safety Fence (350 LF)                     

Retrofit 
Bioretention 
(E.2 and E II D.) 

$154,464 

LE-RRI-502 
Dobbin, behind 
Playwise Kids 

LID 1.55 1.41 

Abandon existing inlet, 
install curb cuts along 

back of parking lot to allow 
runoff to flow into 

proposed bioretention 
facility, wedge and level 

parking lot to drain 
towards curb cuts 

Improve stormwater 
quality controls,  
Improve stream 

stability, erosion, and 
instream habitat 

Recommend 
constructing 

improvements for 
Site LE-RRI-502 
and LE-RRI-503 
simultaneously. 
Implementation 

may be performed 
at anytime. 

No utilities present, 
tree impacts, steep 

slopes, close 
proximity to the 

Columbia Association 
property boundary 

*Curb cuts (2 EA)                                
*Bioretention (3375 SF)                              
*Pavement wedge and level 
(1500 SF)                       
*Abandon existing inlet (1 EA) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$69,321 

LE-RRI-503 
Dobbin, in front of 

Playwise Kids 
LID 0.55 0.31 

Construct bioretention 
facility at outfall of pipe, 

create overflow weir in the 

pretreatment forebay for 
high flows 

Improve stormwater 
quality controls,  
Improve stream 

stability, erosion, and 
instream habitat 

No utilities present, 

tree impacts, steep 
slopes, close 

proximity to the 

Columbia Association 
property boundary 

*Bioretention (1250 SF)                           
*Grading for overflow channel 

(50 LF) 

Retrofit 
Bioretention 

(E.2 and E II D.) 

$26,811 
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Table 4-3 (Continued) 

Site ID Location 
Project 
Type 

Drainage 
Area (ac) 

Imper-
vious 

Area (ac) 
Proposed Action* Benefits 

Project 
Sequencing 

Known utilities** or 
constraints 

Estimated Costs*** 
Cost Estimate 
Method Used 

amt * rate 

LE-RRI-504 
near Owen Brown 

YMCA 
LID 1.84 0.54 

Install bioretention facility 
downstream of the existing 

curb cut 

Improve stormwater 
quality controls, 

Opportunity for public 
education 

Implementation 
may be performed 

at anytime 

Sewer line runs under 
proposed bioretention 
facility, CA property 

lines in close proximity 
of improvements, tree 

impacts 

*Bioretention (3200 SFf)                           
*Wooden Safety Fence (260 LF)                      

Retrofit 
Bioretention 
(E.2 and E II D.) 

$35,574 

LE-RRI-505a 
along Homespun 

Drive 
LID 5.91 1.39 

Install manhole/flow 
splitter to direct flow from 
the ex storm drain system 

into a new bioretention 
facility 

Improve stormwater 
quality controls. 

Recommend 
constructing 

improvements for 
Site LE-RRI-505a 
and LE-RRI-505b 

simultaneously. 
Implementation 

may be performed 
at anytime. 

Sewer line nearby 
*Manhole/Flow Splitter (1 EA),                     
*RCP Pipe (20 LF),                                    
*Bioretention (3600 SF) 

Retrofit 
Bioretention 
(E.2 and E II D.) 

$74,159 

LE-RRI-505b 
along Homespun 

Drive 
Other 9.17 2.64 

Install 4 - 72" dia. pipes, 
120 LF each (480 LF total) 

for underground 
stormwater management, 

redirect flow from the 
existing storm drain 

system 

Improve stormwater 
quantity controls, 
Improve stream 

stability, erosion, and 
instream habitat. 

No utilities present 
*72 Inch Diameter Pipes (480 
LF)                           *Control 
Structure/Flow Splitters (2 EA) 

New Storage 
Retrofit (E.1) 

$74,216 

LE-RRI-506 
off Garland Way, 
outfalls into 507 

Stream 
Restoration 

2.72 0.81 

Construct step pools in the 

existing channel, stabilize 
area downstream of step 

pools with stone toe 
protection, matting and 

bio-engineering, remove 
existing debris jam 

Improve stormwater 

quantity controls, 
Improve stormwater 

quality controls, 
Improve stream 

stability, erosion, and 
instream habitat. 

Recommend 
constructing 

improvements for 
Site LE-RRI-506 
and LE-RRI-507 
simultaneously. 
Implementation 

may be performed 
at anytime. 

No utilities present, 
tree impacts 

*Step pool construction (4 pools 
- total 32 LF)                         
*Bank/Bed Stabilization and 
Debris Removal (50 LF) 

Stream 
Rehabilitation 
and Step Pools 

$42,900 

LE-RRI-507 off Bugledrum 
Stream 

Restoration 
25.51 6.50 

Construct step pools in the 
existing channel 

Improve stormwater 
quantity controls, 

Improve stormwater 
quality controls, 
Improve stream 

stability, erosion, and 
instream habitat. 

Sewer line runs under 
proposed step pools, 

tree impacts 

*Step pool construction (10 
pools - total 300 LF) 

Step Pools $84,000 

TOTAL  
 

179.29 51.35 
 

  
  

 $1,719,026 

* Proposed actions may require revision upon obtaining groundwater levels, soil borings and infiltration rates 
** Specific utility locations for all sites need to be determined with test pits prior to final design and construction 
*** Size of bioretention facilities varies based on site specific features including drainage areas, percent impervious area and pretreatment forebay depth.   
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Figure 1-3. Location of candidate sites, restoration RRIs, and concept plan sites in the Lake 

Elkhorn subwatershed 
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Figure 1-4. Concept plan for LE-RRI-001: New Pond off Brush Run Road 
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Figure 1-5. Concept plan for LE-RRI-002: LID at end of Deep Pasture 
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Figure 1-6. Concept plan for LE-RRI-003: LID at end of Mendenhall Court 
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Figure 1-7. Concept Plan for LE-RRI-011: SWM Pond Retrofit of existing pond off Emerson’s 

Reach 
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Figure 1-8. Concept Plan for LE-RRI-012: LID off Cloud Leap Court 
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Figure 1-9. Concept Plan for LE-RRI-013: LID corner of Tamar Drive and Lambskin Lane 
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Figure 1-10. Concept Plan for LE-RRI-015: Stream Restoration off Queen Maria Court and Blade 

Green Court  
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Figure 1-11. Concept Plan for LE-RRI-019: Stream Bank Stabilization at end of Spinning Seed 
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Figure 1-12. Concept Plan for LE-RRI-020: Stream Stabilization at corner of Dobbin Drive and 

Mendenhall Court 
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Figure 1-13. Concept Plan for LE-RRI-024: LID at end of Windbell Lane 
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Figure 1-14. Concept Plan for LE-RRI-026: LID at corner of Smooth Path and Honeyladen 
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Figure 1-15. Concept Plan for LE-RRI-501: LID behind Celebration Church 
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Figure 1-16. Concept Plan for LE-RRI-502:  LID at Dobbin, behind Playwide Kids 
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Figure 1-17. Concept Plan for LE-RRI-503: LID at Dobbin, in front of Playwise Kids 

 



 
 

 33 

 

Figure 1-18. Concept Plan for LE-RRI-504: LID near Owen Brown YMCA 
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Figure 1-19. Concept Plan for LE-RRI-505:  LID along Homespun Drive 

 



 
 

 35 

 

Figure 1-20. Concept Plan for LE-RRI-506: Stream Restoration off Garland Way, outfalls into 507 
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Figure 1-21. Concept Plan for LE-RRI-507: Stream Restoration off Bugledrum 

 


