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Stream Restoration

What It is and What It isn't

A s we go about our lives in Chester County, it can be easy to overlook the
streams and rivers that flow throughout our neighborhoods, urban cen-
ters, and countryside. However, the streams and rivers, and the corridors through
which they flow, play a significant role in our quality of life and in our economy.
Streams, and their corridors, are complex ecosystems that provide benefits
such as drinking water supplies, flood control and mitigation, recreational oppor-
tunities, food and habitat for aquatic based animals, and commercial benefits for
industries. Changes in land use and land cover often occur much more quickly
than the receiving streams can adjust. This often causes the streams to experience

rapid—and destructive—erosion and sedimentation that sets off a sequence of

As part of the stream restoration in East Goshen Township, a new channel has been formed
which will allow floodwaters to use the floodplain.

(continued on page 2)
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Restoration is not just a
scientific effort, community
perspectives and values
should be a cornerstone of
any restoration effort.

(Continued from page 1)

undesired consequences. These con-
sequences include flooding, property
damage (from erosion and flooding),
destruction of aquatic habitats, and
water quality impacts.

Recognition of the value of stream
corridors has led to an expanding in-
terest in stream restoration. While
there is no one definition for stream
restoration, at a minimum a restora-
tion project should be a holistic proc-
ess that returns the ecosystem to a
close approximation of its condition
prior to disturbance. Activities such as
planting riparian buffers or placing
protective barriers along the stream
banks are not considered to be “stream
restoration.” While the benefits of
buffers and bank protection are impor-
tant, a restoration project should be
based on its watershed.

The upstream factors which are af-
fecting the stream, as well as the
downstream resources that would be
impacted by any changes at the resto-
ration site, need to be fully considered
during a restoration design and im-
plementation. The objective is to cre-
ate a more natural system that is inte
grated within the watershed and the
community in which it occurs.

As the number of restoration pro-
jects have grown, the understanding

s,

One size doesn't fit all—restoration effrts on the Brandywine Creek south

of Route 52 are designed to handle the volume and rate of flows that smaller

streams don’t face.

of which issues need to be addressed
during the planning and implementa-
tion of a project have also grown. In
an effort to assist organizations and
individuals who are planning restora-
tion projects, the Watershed Ecology
Team of EPA’s Office of Wetlands,
Oceans and Watersheds, have devel-
oped a set of principles which provide
valuable lessons learned in order to
better complete a restoration project.

Restoration Principles

The following is a summary of the
Watershed Ecology Team’s guidance
for the issues critical to the success of a
wide range of aquatic resource restora-
tion projects. The full discussion on
Restoration Principles: Principles for
the Ecological Restoration of Aquatic
Resources can be found at
www.epa.gov/owow/wetlands/
restore/.

Build community support

As in all environmental management
activities, the importance of commu-
nity perspectives and values should
not be overlooked. Coordination with
the people and organizations that may
be affected by the project can help
build the support needed to get the
project moving and ensure long-term
protection of the restored area.
Preserve and protect aquatic
resources

Restoration does not replace the need
to protect aquatic resources in the first
place, the first objective should be to
prevent further degradation.

Restore natural structure

Many aquatic resources in need of res-
toration have problems that originated
with harmful changes to the physical
characteristics of a stream channel. It is
difficult to return the functions of the
stream without returning altered
streams to a more natural structure.



While numerous groups,
such as watershed associa-
tions, undertake riparian
plantings and light construc-
tion work, any design and
geomorphology assessment
should be conducted by a
licensed professional.

Restore natural function

In order to maximize the benefits of
the restoration project, it is essential to
identify what functions should be pre-
sent in an undisturbed stream. When
developing the design for the re-
storation, missing or impaired func-
tions can become the priorities.

Work within the watershed and
broader landscape context
Restoration requires a design based on
the entire watershed. Activities
throughout the watershed can impact
the aquatic resource that is being re-
stored. Beyond the watershed, the
broader landscape includes how the
community interacts with the stream
and adjacent wildlife habitats.
Address ongoing causes of
degradation

Restoration efforts are likely to fail if
the sources of degradation persist. It
is essential to identify the causes of
degradation and eliminate or remedi-
ate the stresses wherever possible.
Develop clear, achievable, and
measurable goals

Goals direct implementation and pro-
vide the standards for measuring suc-
cess. Good goals provide focus and
increase project efficiency.

Focus on feasibility

Particularly in the planning stage, it is
critical to focus on whether the pro-
posed restoration activity is feasible,
taking into account scientific, financial,
social and other considerations.
Restore native species and avoid
non-native species

The temporary disturbance during
restoration projects invites coloniza-
tion by invasive species which can
undermine restoration efforts and lead
to further spread of these harmful
species.

Involve the skills and insights
of a multi-disciplinary team

Restoration can be a complex under-
taking that integrates a wide range of
disciplines including ecology, geo-
morphology, engineering, planning,
communications and social science. It
is important that the planning and
implementation involve people with
experience in the disciplines needed
for the particular project.

Use passive restoration, when
appropriate

Before actively altering a restoration
site, determine whether passive resto-
ration (i.e., simply reducing or elimi-
nating the sources of degradation and
allowing recovery time) will be
enough to allow the site to naturally
regenerate.

Anticipate future changes

Since the environment and our com-
munities are both dynamic, foresee-
able ecological and societal changes
should be factored into the design.
Monitor and adapt where changes
are necessary

Every combination of watershed char-
acteristics and restoration techniques
is unique and, therefore, restoration
efforts may not proceed exactly as
planned. Adapting a project to at least
some change or new information
should be considered normal.

These Restoration Principles
can improve your streams
Several stream restoration projects
have been completed or are underway
in Chester County. Learning from the
local experience of these projects and
incorporating these principles into
your stream restoration plans will help
ensure long-term success.
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Sources and additional resources:

Principles for the Ecological Restoration of Aquatic Resources: http://www.epa.gov/owow/wetlands/restore/
Stream Corridor Restoration: Principles, Processes, and Practices: http://www.usda.gov/stream_restoration/newtofc.htm

Society for Ecological Restoration International: http://www.ser.org/
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Reservoirs have remained
full since mid-December
2002. Marsh Creek reser-
voir has been lowered
approximately 1" feet to
protect docks and other
facilities from ice damage.
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Through February 29, 2004

With 1.7 and 2.6 inches of precipitation reported by the Middle Atlantic River
Forecast Center for January and February 2004, respectively, Chester County had
a deficit of 1.7 and 0.5 inches when compared to the historic averages for each
month. Over the past six months, the cumulative precipitation was 30.8 inches,
well above the drought criteria (of 18 inches in a six month period) set by the in-
terstate Christina River Basin Drought Management Committee.

Stream flows remained at or above historic average flows as the water table
remains nearly saturated and steady snowmelt have provided a regular source of
inflow to the streams. Also, reservoirs throughout the County remain at full capac-
ity, except where drawdown has been done to protect docks and other facilities.

Ground water conditions throughout the County remain very high. Of the 18
observation wells with statistics, 17 wells were at or above normal levels for Janu-
ary and 18 wells were at or above normal levels for February 2004. On average
there was an increase of 0.87 feet in the ground water levels recorded from Janu-
ary 2004 to February 2004, compared to a historic median increase of 0.49 feet from
January to February. In January, 4 wells not impacted by quarry operations were
at record high water levels and in February, 1 well reached a record high water
level.

Reservoirs

Reservoir Water Levels and Storage Capacity as of February 29, 2004

Normal Water Storage Volume Percent

Water Level Level (Millions of Gallons) Capacity

Chambers Lake Reservoir 580 580.22 389 102
Marsh Creek Reservoir 359.5 357.90 4,200 93

Chambers Lake Water Level, February 2002-February 2004
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While precipitation was
slightly below normal for
the past two months,
Chester County still has a
14.5-inch surplus for the

past 12 months.

Long-term

Precipitation Trends

Period

February 2004

Year to Date

6-mos. to Date

12-mos. to Date

24-mos. to Date

48-mos. to Date

Surplus/
Deficit

-0.5in.

-2.2in.

+9.7 in.

+14.5 in.

+16.2 in.

+3.7in.

Inches

Inches

S AN O N A o

10

-10
-15
-20
-25

Precipitation

Monthly Surplus/Deficit for Precipitation, February 2002—February 2004
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Cumulative 4-year Surplus/Deficit for Precipitation, February 2002—February 2004
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Chester County Precipitation in inches, 2003-2004

Middle Atlantic River Forecast Chester County National Weather Service
Center (MARFC) Observer Network (NWS) 30-Year Normals

Year-to-Date West West

Monthly Cumulative YTD Chester Chester

Rain  Surplus/ Rain  Surplus/ Mo. Cum. Monthly YTD Cum.

Deficit Deficit Rain Rain Norm Rain

Feb 2003 49 +2.1 6.7 +0.5 5.44 7.46 3.07 6.53

Mar 2003 4.1 +0.1 10.8 +0.7 4.23 11.69 349 10.02

Apr 2003 25 -13 13.3 -04 2.71 14.40 3.83 13.85

May 2003 43  +01 17.5 -0.3 4.00 18.40 4.37 18.22

Jun 2003 97 +6.0 27.2 +59 10.15 28.65 42 22.42

Jul 2003 20 -2.7 29.2 +3.2 2.20 30.95 4.68 27.10

Aug 2003 6.7 +26 359 +5.8 7.23 38.06 3.86 30.96

Sep2003  10.6 +6.7 46.5 +125 11.36 49.42 4.15 35.11

Oct 2003 6.4 +3.2 52.9 +16.0 6.83 56.19 319 38.30

Nov 2003 43 +0.5 57.2 +16.5 471 60.90 3.93 42.23

Dec 2003 5.2 +15 62.4 +18.0 5.59 66.49 3.65 45.88

Jan 2004 1.7 -1.7 1.7 -1.7 1.98 1.98 3.46 3.46

Feb 2004 26 0.5 43 2.2 3.07 6.53

Sources: MARFC—Internet site: http://www.erh.noaa.gov/er/marfc/. Chester County Observer Network—Chester County Water
Resources Authority Volunteer Rainfall Observer Network Monthly Reports. NWS 30-year Normals—NOAA, Monthly station normals
of temperature, precipitation, and heating and cooling degree days 1961—1990.




Ground Water

Since July 2003, the 18 Ground Water Conditions
wells that have statistics Wells in Chester County Network Wells in Christina Basin (Chester County)
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While the precipitation for
the past two months has
been below normal, the
saturated soils and snow-
melt have kept the streams
at or above historic
averages.

Stream Flows

Selected Stream Flows (cubic feet per second)

Brandywine Creek at Chadds Ford French Creek near Phoenixville

Mean Daily Historic
Flow MDF  PA-DEP0.75  PA-DEP 0.90 Mean Historic MDF
(MDF)  Since 1974 Exceeded Exceeded Daily Flow Since 1974
Feb 2003 758 544 390 262 155 125.0
Dec 2003 1264 465 234 159 229 99.7
Jan 2004 530 555 313 192 121 111.0
Feb 2004 986 544 390 262 177 125

Sources: Mean Daily Flow (MDF)-US Geological Survey's ADAPS Database (data are provisional). Historic MDF-US Geological
Survey's Water Resources Data Pennsylvania Water Year 1999, Vol. 1.

French Creek near Phoenixville—Monthly Mean Daily Stream Flows

360
= 300
3
o 240
2 180
5
£ 120
Q
=)
2 60
O o~ o~ o <t
5855338883 39383388333832383 3
2 8 &8 7 § 3 2 & 68 3 8 § 8 8 5 T S 3 Y% g 95 3 8 5 B
L=< 23> 2 3 o288 =< s3> 2 88o0=248S82<&
Valley Creek near Valley Forge—Monthly Mean Daily Stream Flows
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Brandywine Creek at Chadds Ford—Monthly Mean Daily Stream Flows
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