
Cabin John Creek Implementation Plan  

January, 2012 Page 25 of 40 

 

 
Figure 4 Priority Neighborhoods for the Cabin John Creek Watershed 
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WTM 4.0 - Habitat Restoration 
 
Other projects on public lands and other practices that are identified in Appendix B of the 
Guidance Document were explored.  The specific order of consideration was dependant on the 
parameter of focus, which for Cabin John Creek is the bacterial load. 
 

a. Habitat restoration (riparian reforestation) – computed the total amount of 
unforested 100-ft buffer along streams and then converted land use area to 
forest area in Future Management Practices (see Table B.13 of the Guidance 
Document, and summary of areas in Table 20 below).  One-hundred percent 
implementation of riparian reforestation across the total area was assumed.  

 
Table 20.  Summary of land use categories within the 100-ft buffer area of County streams in Cabin John Creek 
Watershed 

MDP 2002 Land Cover/Land Use 
Watershed Total Buffer Area3 

Acres 
Unforested Area 

(acres) 
Forested Area 

(acres) 

Low Density Residential 2,544 166 129 

Medium Density Residential 5,404 121 85 

High Density Residential 180 11 4 

Commercial 259 4 1 

Industrial 360 16 11 

Municipal/Institutional 672 71 65 

Total Watershed 11,8801 389 295 

Total Cost2   $7,780,000   
1 

Includes areas not targeted for riparian reforestation [roadways, rural land use, forest, open water and bare 
ground] 
2
 Assumes $20k per acre reforestation 

3
 Forested areas are based on Forest08.shp 
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WTM 5.0 – Programmatic Practices 
 
Other MS4 programmatic practices that are identified in Appendix B of the Guidance Document 
were examined. For Cabin John Creek, this was limited to pet waste education, since the TMDL 
pollutant is bacteria.  
 

a. MS4 programmatic practices - Table B.8 of the Guidance Document describes 
the basic approach. 

 
i. Pet Waste Education- The potential reduction in load was calculated 

using the WTM Pet Waste Education/Future Management Practice, 
which requires the total number of dwelling units in the watershed 
(31,001).  Default WTM discounts, which are based on residential 
surveys include an assumed 40% of households with dogs, 50% of 
owners who walk their dogs, 60% of owners who currently clean up 
after their pets, and 90% of owners willing to change their behavior.  
The percent willing to change is highly dependent on the establishment 
of ordinance and 
enforcement (see Caraco, 
2001).  An 80% dog owner 
targeting strategy was 
assumed, which is dependent 
on the media outlet chosen 
for education, which for Cabin 
John Creek was every 
household within the 
watershed at a cost of $15 
per household. (Schueler 
2005, USRM #2, Table 47)  
The potential load from pet 
waste is shown in Table 21. 

 
 

Table 21.  MS4 Programmatic Practices 

Strategy # households 
Potential E. Coli Bacteria 
Source (billion MPN/yr) 

Unit Cost Total Cost 

Pet Waste 31,001 4,388 $15 per house $465,010 

 

3.4 Preliminary Results of the Bacteria Load Reduction Analysis 
 
The WTM was run iteratively using a series of spreadsheets for each step outlined above.  
Initially, the WTM was coded with the existing land use and BMP database to calculate the 
baseline load.  The baseline WTM load was adjusted to match the MDE baseline load.  Since the 
targeted WLA was a 30.7% reduction from the baseline, the reduction was applied to our WTM 
computed baseline to establish the 30,670 billion MPN/yr target for restoration efforts.  From 
there, the iterative approach was used to track progress as shown in Table 22. 

Outreach and Stewardship Strategy   
Public Education Project:  
Stakeholder outreach on the 
importance of pet waste pick up 
anywhere a pet may go is 
recommended.  Partnerships for 
implementation should be fostered 
between homeowner associations and 
pet product retailers and service 
industry.  Implementation details are in 
the Practice Sheet entitled Pet Waste 
Pickup Outreach and Stewardship 
Campaign.   
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Table 22.  Preliminary Results of WTM Modeling 

Implementation  
Phase 

E. coli 
Loading 

Comments 

Cumulative 
Cost 

% reduction from 
baseline 

Million $ 

WTM Baseline Load* 0% Normalized to MDE Baseline Load $  - 

WTM 2.0 3.2% 
High Priority Projects; Low Priority 

and Other Potential Projects 
3.3 

WTM 3.0 13.5% ESD Strategies and Other Structural BMPs  194.2 

WTM 4.0 29.9% Habitat Restoration 202.0 

WTM 5.0 39.8% MS4 Programmatic Practices 202.4 

TMDL WLA 30.7%   
* Excludes existing BMPs approved after the TMDL was established in 2003. 

 
The restoration strategy is further illustrated in Figure 5, where the implementation phases are 
shown in order with their resulting bacteria load in comparison to the WLA.  The cost for each 
implementation phase is also shown.  The greatest reduction is attributed to pet waste 
education and County property ESD retrofits, while pet waste education was the most cost-
efficient strategy, shown in Table 23.  
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Figure 5.  Bacteria loading over time of restoration implementation 
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Table 23.  Individual restoration strategy cost effectiveness for bacterial load reduction 

Rank Restoration Strategy 

E. coli 
reduction 

Incremental 
Cost 

Unit Cost 

Billion 
MPN/yr 

Million $ 
Billion MPN 
/Million $ 

1 Pet Waste Education 4,388 $0.5 9,436 

2 Underperforming BMP Retrofits 1,892 $1.9 1,022 

3 High Priority Projects 1,289 $1.6 800 

4 Riparian Reforestation 1,133 $7.8 145 

5 Low Priority and Other Potential Projects 148 $1.7 86 

6 County Property ESD Retrofits 4,400 $86.0 51 

7 Private Non-residential ESD Retrofits 1,618 $39.2 41 

8 Private Residential ESD Retrofits 2,633 $63.8 41 

9 Completed Projects 112 $0.0 0 
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4 Evaluation of the Restoration Strategies to Meet MS4 Permit 
Trash Reduction Tracking 

 
Table 24 presents recommended baseline loading rates for urban land uses in Montgomery 
County based on the MDE (2010b) study. These rates will be used as default values in a land use-
based loading calculation model similar to the WTM.   The model could be applied to individual 
Watershed Implementation Plans, or for a countywide calculation of trash loading. 
 
Table 24.  Montgomery County Point Source Baseline Loading Rates for Trash 

Land Use 
Loading Rate1  

(lbs/ac/yr) 

Low-density residential 1.19 

Medium-density residential 19.26 

High-density residential 7.88 

Commercial 2.22 

Industrial 2.22 

Institutional 2.22 

Extractive 2.22 

Parkland 0.32 

Roadway2 2.22 

Agricultural 0.32 

Forest 0.32 

Water 0 

Bare Ground 2.22 
1
 Montgomery County Trash Loading Rates from Draft Total Maximum Daily Loads of Trash for the Anacostia River 

Watershed, Montgomery and Prince George’s Counties, Maryland and The District of Columbia, 2010 
2
 Prince George’s County Trash Loading Rates from Draft Total Maximum Daily Loads of Trash for the Anacostia River 

Watershed, Montgomery and Prince George’s Counties, Maryland and The District of Columbia, 2010 
 
In general, trash reduction strategies fall into four categories: (1) Structural; (2) Educational; (3) 
Municipal; and (4) Enforcement.  For the purposes of the restoration strategies, structural 
stormwater BMPs were assigned 95% reduction credit for trash from the contributing drainage 
area.  BMPs, while not specifically designed to capture trash, are also not very good at passing 
trash, and debris is prone to build up in forebays, around plants and interior elements, and 
around the outlet structures.  Instream controls from trash nets or traps are also assumed to 
have 90% capture efficiency if maintained periodically. 
 
In addition to trash reduction by structural stormwater BMPs, land use conversions, such as 
riparian reforestation, have an incremental reduction in trash by changing the loading rate 
according to Table 24. 
 
Overall, the trash load in Cabin John Creek was reduced by 33.5% using the same restoration 
strategies outlined for the bacteria load reduction and impervious cover reduction procedures.  
Specific programmatic practices targeting trash load reduction were not modeled as part of this 
draft restoration strategy development. However, these practices can have a range of reduction 
effectiveness between 5-30%, depending on the intensity of implementation and frequency of 
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follow-up. Examples include anti-litter education campaigns, plastic bag bans, recycling 
programs, adopt-a-road and adopt-a-stream, street sweeping, and enforcement. Table 25 and 
Figure 7 illustrate the reduction in trash load over time and implementation of the strategies.  
 
Table 25.  Preliminary Trash Results of WTM Modeling 

Implementation Phase 
Trash 

Loading 
Comments Cost 

 
% reduction 

from Baseline 
Load 

 
Million 

$ 

WTM Baseline Load 0.0% Normalized load using Anacostia loading rates $  - 

WTM 2.0 1.1% Completed Projects $0.0  

WTM 2.0 2.5% High Priority Projects $1.6  

WTM 2.0 2.9% Low Priority and Other Potential Projects $3.3  

WTM 3.0 30.8% ESD Strategies $194.2  

WTM 4.0 33.5% Habitat Restoration $202.0  

WTM 5.0 33.5% MS4 Programmatic Practices $202.4  

 
 

  
Figure 7.  Trash load reduction over time and associated costs modeled using the WTM 
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5 Nutrient and Sediment Reduction Tracking 
 
While no approved TMDLs are in place for Cabin John Creek related to nutrients or sediment, 
there are impairments present for total suspended solids (TSS) and Total Phosphorus (TP) 
parameters. In general, nutrient (Total Nitrogen –TN, and TP and TSS) reduction strategies 
follow the strategies proposed for bacteria and trash, only with different efficiencies.  The 
respective efficiencies for the various strategies and assumptions about target areas follow the 
Guidance Document and assumptions presented in this Plan (e.g., Table 12). 
 
Reductions in nutrient and sediment loads from a baseline condition are provided in Table 25. 
 
Overall, the TN, TP, and TSS loads in Cabin John Creek were reduced by 41.9%, 41.7% and 29.5%, 
respectively, Table 26.  Since the same core restoration strategies outlined for the bacteria load 
reduction and impervious cover reduction procedures are being followed, the cost for 
implementation also remains generally the same. 
 
Table 26.  Preliminary Sediment and Nutrient Results of WTM Modeling 

Implementation Phase TN Loading TP Loading TSS Loading Comments 

 
% reduction 

from Baseline 
Load 

% reduction 
from Baseline 

Load 

% reduction 
from Baseline 

Load 
 

WTM Baseline Load 
0% 0% 0% 

Uncalibrated load using  
default loading rates 

WTM 2.0 0.2% 0.2% 0.3% Completed Projects 

WTM 2.0 2.9% 3.0% 3.3% High Priority Projects 

WTM 2.0 3.2% 3.3% 3.6% 
Low Priority and  

Other Potential Projects 

WTM 3.0 25.5% 25.8% 28.4% ESD Strategies 

WTM 4.0 26.6% 27.3% 29.5% Habitat Restoration 

WTM 5.0 41.9% 41.7% 29.5% MS4 Programmatic Practices 
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6 Action Inventory Implementation Schedule 
 

6.1 Cabin John Creek Watershed Action Inventory Implementation Schedule 
 
The implementation schedule summarized in Table 27 
is an action inventory matrix that identifies priorities 
and timeframes for implementation of the above 
identified watershed restoration strategies as a 
function of project synergies and expected funding 
levels.  
 
Similar to the other two more urban watersheds in 
the County (Anacostia and Rock Creek Watersheds), 
during the first permit cycle (through 2015), a priority 
was placed on full implementation of complete, high 
and low priority projects.  A list of the high and low 
priority projects is provided in Appendix A.  Fewer 
opportunities exist overall compared to the Anacostia 
and Rock Creek Watersheds.  Next, 25% 
implementation of other potential projects was 
targeted.  ESD was emphasized on both public (10%) 
and private property (10%).  Finally, outreach (100%) 
was targeted for pollutant load reduction but not 
credited towards impervious cover credit.  No riparian 
reforestation or stream restoration was targeted due 
to limited or no opportunities.  In future permit cycles, the remainder of the other potential 
projects are targeted along with ESD and some riparian reforestation for impervious cover and 
pollutant load reduction.   
 
The bacteria load reduction meets the MS4 permit WLA by 2025.  Table 28 includes a summary 
of implementation goals for the 2015, 2017, 2020, 2025, and out years in order to illustrate the 
expected timeframe for MS4 Permit WLA compliance within Cabin John Creek watershed.   
 
 
 
 
 

Outreach and Stewardship Strategy   
Methods of Obtaining Information:  
Given that overall Montgomery County 
has a well educated population and 
given that there are a great number of 
residences in this watershed, it is 
assumed that most of the stakeholders 
in this watershed have access to a 
personal computer and thus can be 
reached through electronic messaging 
and social media.  Further, given that 
resident surveys have indicated that 
the majority of Montgomery County 
residents prefer newspapers as their 
primary source of information, a 
vigorous press campaign is 
recommended in this watershed for 
effective stakeholder outreach and 
education.   
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Table 27: Summary of Implementation Plan Schedule for the 2015 Fiscal Period, with expected level of ESD and pollutant load reductions 

Strategies 
% Complete in 
Permit Cycle 

IC Treated 
(acres) 

ESD 
(% IC) 

Cost 
(Million $) 

ESD 
(% Cost) 

% Reduction from baseline 

TN TP TSS Bacteria Trash 

Completed and 
High Priority Projects 

100.0% 88 2% $1.6 19% 2.9% 3.0% 3.3% 3.2% 2.5% 

Low Priority Projects 100.0% 10 78% $1.6 98% 0.2% 0.2% 0.2% 0.2% 0.3% 

Other Potential Projects 25.0% 1 0% $0 0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Public ESD Retrofits 10.0% 40 100% $8.8 100% 1.0% 1.0% 1.1% 1.1% 1.3% 

Private ESD Retrofits 10.0% 47 100% $10.3 100% 1.2% 1.2% 1.3% 1.3% 1.5% 

Riparian Reforestation 0.0% - 0% $0 0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Stream Restoration 0.0% - 0% $0 0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Programmatic Practices 100.0% - 0% $0.5 0% 15.3% 14.4% 0.0% 9.9% 0.0% 

Subtotal 18.4% 187 52.0% $23 92.0% 20.7% 19.9% 6.0% 15.7% 5.6% 

IC: Impervious Cover 
ESD: Environmental Site Design 
TN: Total Nitrogen 
TP: Total Phosphorus 
TSS: Total suspended solids 
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Table 28: Summary of Implementation Plan schedule for the Cabin John Creek Watershed with expected MS4 permit area WLA compliance endpoints 

Fiscal Year 2015 2017 2020 2025 2030 TMDL WLAs 

Impervious Treated (acres) 187  380  570  1,018  1,018    

ESD (% Impervious) 52% 72% 78% 87% 87%   

Cost (Million $) 23  65  114  215  219    

ESD (% Cost) 92% 91% 86% 90% 88%   
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 TN 21% 27% 39% 55% 58%   

TP 20% 26% 35% 49% 51%   

TSS 6% 17% 60% 91% 100%   

Bacteria 16% 22% 27% 40% 40% 31% 

Trash 6% 12% 19% 34% 34%   

TN: Total Nitrogen 
TP: Total Phosphorus 
TSS: Total suspended solids 
WLA: Waste Load Allocation 
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Appendix A – List of High and Low Priority Projects 
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High and Low Priorities Project List - Cabin John Watershed   

Project Type Project Name 

New Stormwater Pond 
Cabin John Shopping Center 

Tuckerman I 

Stormwater Pond Retrofit 
Executive Blvd 

Fox Hills of Potomac 

    Pine Knolls 

    Washington Science Center 

 




