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Diane Cameron - Brief Bio
• M.S. Environmental Engineering, UMCP
• B.A. Geology, Indiana University
• Audubon Naturalist Society 2008-present
• Natural Resources Defense Council
• Clean Water Act, Stormwater, Watershed Policy
• Co-Chair, Ad Hoc Water Quality Working Group for the

Mont. County Council
– Charged with making recommendations for Ten Mile

Creek – Clarksburg Stage 4, 2009-2010.



What’s At Stake

• Ten Mile Creek – our last, best creek
• Source of cleanest water to Little Seneca

Reservoir - Backup Drinking Water Supply
• Reference stream for biological health
• MDE:  Montgomery County must reduce

Sediment Loadings to Seneca Creek
• Create a vital Clarksburg Town Center
• Maintain the Ag Reserve, limit sprawl.
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The 8 Hydrologic Functions of Forests and Trees
1. Canopy Interception
2. Stem Flow
3. Absorption by Leaf Litter

(Duff)
4. Soil Infiltration
5. Evapotranspiration
6. Hydraulic Lift/

Redistribution
7. Groundwater Recharge
8. Flood Mitigation and

Conveyance of Large
Storms



Source: Montgomery County stream biological monitoring data.

Montgomery County DEP, Countywide Stream Protection Strategy, 2003 Update. at:
http://www.montgomerycountymd.gov/content/dep/Publications/pdf/CSPS2003.pdf





Science and Local Experience

• Special Protection Areas
– Upper Paint Branch*
– Upper Rock Creek*
– Piney Branch
– Clarksburg-area streams

* SPAs where impervious caps were applied.
• Stream Biological Monitoring

– Countywide since 1998
• Watts Branch – failed drinking water source.



Watershed Science
How to study the effect of “proposed changes” to a
watershed in a given area:

1.Choose two paired watersheds.
2.One is the control, the other is the test.
3.Set up monitoring stations and do baseline
monitoring of the relevant indicators.
4.Apply the “changes” to the test watershed.
5.Study, over several years, the test and control
watersheds for the relevant indicators.
6.Analyze and continue testing as needed.



Upper Paint Branch
Imperviousness Cap of 8%

Environmental
Overlay Zone:
8% imperviousness
for new developments
served by public
sewer.



Clarksburg Streams



Audubon Naturalist Society
Water quality monitoring data
For Ten Mile Creek
1998-2012.



Map by
Dolores
Milmoe
of ANS
2012.



Ten Mile Creek subwatersheds 110 and 111
– the most sensitive and now slated for the

heaviest impact.



4% impervious

9% impervious

Full buildout
Of the 1994
Clarksburg
Master Plan
Would bring Ten
Mile Creek
watershed to
9% average
Imperviousness,
which correlates
to a stream
condition of Fair.





Construction impacts of
hilltop leveling – in prior

Clarksburg developments –
LIDAR images

Source: Mont.Co. DEP

Special Protection Area

Report



Ad-Hoc WQ Working Group
2010 – comments of Keith Van Ness, DEP

and Rick Brush, DPS

• Keith Van Ness: Construction and land alteration
Clarksburg stages 1 – 3 did include ESD practices:
swales; permeable pavements; rooftop disconnections.

Comment:  But admittedly, these things were not
enough.

Rick Brush:  when the sewer lines were put in, the
streams started to degrade.  The underground
stormwater drainage pipes diverted and intercepted the
groundwater adversely.



Ten Mile Creek
Is the cleanest
Tributary to
Little Seneca
Reservoir – a
Backup
drinking water
supply for 3
million people.
Let’s protect
Ten Mile Creek
and thus help
to keep the
water in Little
Seneca
Reservoir
clean.

Ten
Mile
Creek



Black squares  = Water Treatment Plants
on the mid-Potomac.



National Research Council:  Land Cover and Stream Quality
• 30 years of scientific studies
• Prominent databases generated in Maryland and Montgomery

County.
• 2008 National Research Council report: “There is a direct

relationship between land cover and the biological condition of
downstream receiving waters. The possibility for the highest levels
of aquatic biological condition exists only with very light urban
transformation of the landscape.” (emphasis in the original.)

• Schueler, Fraley-McNeal and Cappiella, 2009 updated meta-analysis
of 65 published studies, confirming that as imperviousness
increases, stream quality decreases.

• The Impervious Cover Model indicates that as watershed
imperviousness increases from 5% to 10%, stream quality
transitions from “sensitive” to “impacted.”

National Research Council (2008), Committee on Reducing Stormwater Discharges to
Receiving Waters. Urban Stormwater Management in the United States p. 195.





Goetz, Scott J, et al. (2004) Integrated Analysis of Ecosystem Interactions With Land Use
Change: The Chesapeake Bay Watershed. Ecosystems and Land Use Change, Geophysical
Monograph 153. American Geophysical Union. ftp://ftp.whrc.org/Mid-Atlantic/GOETZ-
PUBS/Goetz-2004-ChapmanBook.pdf



Source:  Goetz, Jantz et al. ppt. circa 2004
Using IKONOS imagery to assess impervious surface area, riparian

buffers and stream health in the Mid-Atlantic Region.



Alternative Scenario
with Assumptions

• Alternative Scenario
– 6% imperviousness cap
– Forest cover minimums: 50% overall, 75% in

the stream buffers.
– Applied to Ten Mile Creek overall.
– Apply the best established science to ensure

protection of sensitive subwatersheds 110
and 111.

– Environmental Overlay Zones.
– Will mean a reduction in total units and

densities.



Ad-Hoc Water Quality Working Group July 2010 Report.
Majority Report: Rick Brush, Mark Pfefferle, Steve Shofar, Diane
Cameron, John Cook.

The Environmental Site Design provisions included in the Option 2 report are
important and necessary, but not sufficient, to protect the high quality water and
sensitive contributing watershed of Ten Mile Creek. They are insufficient because
the forest buffer, stormwater and sediment controls included in the Option 2
approach have not been proven to prevent the disruption of infiltration and
groundwater flows, and other destructive impacts, associated with the densities
currently planned for Stage 4.

The only scientifically-proven way to prevent (not just possibly lessen)
this host of impairments is to minimize the construction of infrastructure
projects in the Ten Mile Creek watershed, and to apply protective
conservative land cover requirements through a limited Master Plan
amendment.



Conclusions and Recommendations
• Montgomery County has successfully protected other

high-quality, sensitive streams using scientifically-proven
land cover requirements including imperviousness caps.

• Claims that the Buildout of the 1994 Clarksburg Master
Plan densities will not damage Ten Mile Creek and its
tributaries are not founded in the published science.

• Let's not experiment with unproven stormwater practices
when it comes to protecting our most sensitive, high-
quality streams.

• Consider alternative scenarios - dial back on the
intensity of development and total units allowed in Ten
Mile Creek's watershed.

• Apply the locally-proven, science-based watershed
protection method:  an imperviousness cap of 6%.


