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What does science tell us about how sensitive,
biologically diverse streams respond to
development?

Conditions in the stream including: hydrology (how
the water flows); chemistry; temperature; and
aquatic life, respond to 3 Prime Factors:

1.Hard (impervious) surfaces
2.Forest cover — or lack thereof
3.Construction and land alteration



National Research Council: Land Cover and Stream Quality

Scientists have documented the relationship between land cover
conditions, especially imperviousness, and stream quality for the past
30 years, with some of the most prominent databases generated in
Maryland and Montgomery County. In 2008, the National Research
Council stormwater committee found that “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.)

Klein’'s 1978 paper was followed by Schueler’'s 1994 analysis of the
available national data on the imperviousness — stream quality
relationship; and in 2009 Schueler published a second, 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.
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Hard (impervious) surfaces

Stream Condition vs Cumulative Imperviousness
(N=352)
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Figure 4, Small ws shied stream health rank 1125 111 relation to HTIPET VIOUS surface cover, watershed tree cover. and ripar
1an butfer zone tree cover,

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
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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.
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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.
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Forest cover — or lack thereof

LAND-USE CHANGES AND FLOOD MAGNITUDE
FLAT SITE, 100 ACRES
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Booth, Derek B, Forest Cover, Impervious-Surface Area, and the Mitigation of Stormwater
Impacts, Center for Urban Water Resources Management, (URL)




The 8 Hydrologic Functions of Forests and Trees
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1. Canopy Interception L Marpland s
2. Stem Flow

3. Absorption by Leaf Litter
(Duff)

4. Soll Infiltration
5. Evapotranspiration

6. Hydraulic Lift/
Redistribution

7. Groundwater Recharge

8. Conveyance of Large
Storms
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Construction and land alteration

Source: Mont.Co. DEP
Special Protection Area

Report
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Ten Mile Creek & High Quality Waters
Policy and Local Experience

*1994 Clarksburg Master Plan
*2009-2010 Ad Hoc Water Quality Working Group — Majority Report

*Special Protection Areas: Upper Paint Branch and Upper Rock Creek
each have Imperviousness Caps of 8% via Environmental Overlay
Zones — and Open — Vegetated Space minimum targets ~ 65%.

«2012 Council Decision to direct the Planning Dept. to do a LMPA for
Ten Mile Creek.



 The Montgomery County Council’s October 13, 2009
Resolution (# 16-1149) that established the Ad-Hoc Water Quality
Working Group included Item 7, which states:

 Since the approval of the 1994 Clarksburg Master Plan, Montgomery
County has gained experience in protecting streams using land
cover requirements, including limiting impervious surfaces and
maintaining riparian and upland forest cover, in the Upper Paint
Branch and Upper Rock Creek Special Protection Areas and in the
Sandy Spring/Ashton Rural Neighborhood Cluster Zone in Upper
Northwest Branch. Key to the establishment of these land-cover-
based watershed protection approaches was the County’s
recognition of the importance of headwater stream systems. These
systems provide the foundation for a stable flow of water, including
through maintenance of groundwater recharge levels.



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.

eThe 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.



What do we do? Montgomery
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How Have We Helped Ten
W .. - Mile Creek?
i &4+ 15yrs. WQ monitoring
.+ = Science Literature
L Research
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-+~ advocacy

 Education of County
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 Leading hikes in TMC




Conclusions

1) Land use and land cover affect water quality.

2) In order to implement the Council’'s charge to protect Ten Mile Creek while allowing
some development, the Limited MP Amendment must specify land cover conditions.

3) ESD measures and practices are necessary, but not sufficient to protect Ten Mile
Creek, since ESD practices alone do not accomplish the land cover conditions required
to maintain high quality streams.

3)The published science indicates that Ten Mile Creek needs:

Imperviousness limit set between 4% to 6% total watershed imperviousness
Specific subwatershed Imp. limits

Forest Cover Minima: 77% for the stream buffers and 50% for the overall watershed — for
maintenance of an Excellent IBI score.

Limits on construction activities including cut-and-fill and terraforming
Protections of springs, seeps, zero-order streams

4) The science, policy, law, and experience are there. What we need is the political will to do
the right thing.



Recommendations to the Montgomery
County Water Quality Advisory Group

1. Support protecting Ten Mile Creek through
science-based performance standards for
development projects, including limits on
Imperviousness and construction, and
minimum levels of forest cover.

2. EXxpress this support via letters to PB, Council.
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