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EXECUTIVE SUMMARY

The Christina Basin is one of only two interstate watersheds in the Delaware River Basin,
encompassing 565 square miles throughout Delaware, Pennsylvania, and Maryland. The
Christina Basin includes four subwatersheds—the Brandywine, Red Clay, and White Clay
Creeks, and the Christina River—that provide 100 million gallons per day (mgd) of drinking
water to over 0.5 million people in three states. The mission of the Christina Basin Clean Water
Partnership is to restore the waters of the Brandywine, Red Clay, and White Clay Creeks, and
Christina River in Delaware and Pennsylvania to fishable, swimmable, and potable status by
2015.

Water quality concerns in the Christina Basin have a long history dating to just after the Second
World War when the nation’s first small watershed organization, the Brandywine Valley
Association (BVA), was formed by concerned residents. The Christina Basin Water Quality
Management Committee, comprised of multiple levels of government, private groups, and
academia, was formed by the United States Environmental Protection Agency (USEPA) and the
Delaware River Basin Commission (DRBC) in 1994 with the role of coordinating a scientific
approach to improve the water quality in the basin and meet the region’s water needs. The
committee evolved into the Christina Basin Clean Water Partnership, which includes
stakeholders co-coordinated by the University of Delaware’s, Institute for Public Administration-
Water Resources Agency (IPA-WRA) in Delaware and Chester County Water Resources
Authority (CCWRA) and Chester County Conservation District (CCCD) in Pennsylvania. In
January, 2001, the USEPA issued the low flow total maximum daily load (TMDL) for the
Christina Basin. In April, 2005, the USEPA established the high flow TMDLs for the Christina
Basin, and these were revised in September, 2006. The partnership is currently implementing
pollution control strategies in both states to meet the TMDL targets.

In 2003, the USEPA launched the first national Targeted Watershed Grant (TWG) program and
the Christina Basin Clean Water Partnership was selected as one of 20 community-based groups
in the USA to receive federal funding. The Christina Basin Clean Water Partnership was
selected to receive $1 million as the number one rated watershed grant out of 176 applications
reviewed by the USEPA. The Christina Basin Clean Water Partnership developed a work plan
designed to restore agricultural watersheds in Pennsylvania and reduce pollutant loads from
urban/suburban watersheds in Delaware. The Christina Basin Targeted Watershed Grant work
addressed nonpoint source TMDL reductions established by the USEPA and Delaware and
Pennsylvania.

Federal TWG funds were leveraged utilizing funds from local and private sources by a two-to-
one margin. The Christina Basin restoration budget was $3,679,778. Of that, $1,000,000 were
provided by the USEPA Targeted Watershed Grant, $339,000 were provided by local match
from Delaware and Pennsylvania stakeholders, and $2,340,778 were received in leveraged funds
from other sources. For every federal dollar invested, over two dollars were raised from local
match and leveraged sources to implement the watershed restoration projects.



Through leveraging and construction efficiencies, Christina Basin partners exceeded their
original goals, some by more than 50 percent. For instance, 6,000 feet of stream reforestation in
Pennsylvania was planned and over 9,000 feet were planted. About 5,000 feet of stream
restoration in Delaware was planned and 8,900 feet were restored. The following list
summarizes the on-the-ground best management practices that were completed with the Targeted
Water Grant funds, including federal monies as well as match and leverage funds:

e PA Nutrient Management Control Plans 10 Plans (1,067 acres)

e PA Nutrient Management Control Systems 7 Systems

e PA Soil Conservation Practices 728.5 Acres on 8 Farms

e PA Waterway Diversions 2,250 Feet (1.29 acres) on 3 Farms
e PA Water Control Structures 8 Structures on 6 Farms

e PA Stream Fencing 8,025 Feet

¢ PA Stream Reforestation 9,148 Feet

e DE Smartyard Landscaping/Rain Barrels 150 Smartyards/204 Rain Barrels
¢ DE Stream Bank Restoration/Reforestation 8,920 Feet

o PA Stream Bank Restoration 1,200 Linear Feet

e PA Stormwater Outfall Retrofit 1 Retrofit

e PA Stormwater Basin retrofits 3 Retrofit

e DE Stormwater Wetland Retrofits 5 Retrofits

e DE Stormwater Wetland Retrofit 1 Rain Garden

In addition to supporting the installation of numerous on-the-ground projects the TWG funding
supported: an annual conference, 12 meetings/conference calls, public outreach events and
publications, storm drain stenciling, annual bus tours, and BMP site monitoring in Chester
County, Pennsylvania, and New Castle County, Delaware.

The Partnership achieved many successes through the USEPA’s Targeted Watershed Grant
program. Most importantly, the bi-state collaboration led to enhancing funding sources and
implementing BMPs throughout the entire 565 square mile watershed. The Partnership will
continue to work together to achieve the fishable, swimmable, potable status in the Christina
Basin by 2015. The Partnership will continue to implement state, county, and local water quality
initiatives in Pennsylvania and Delaware, including the Christina Basin Pollution Control
Strategy and the Chester County Watersheds Plan. In addition, as part of the Partnership’s Phase
VII implementation plan, the Partnership will begin to explore critical issues such as: a Christina
Basin innovative governance structure, sustainable watershed financing, and water quality
trading and watershed-based permitting.
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Chapter 1 : Christina Basin

1.1 Setting

The Christina Basin is one of only two interstate watersheds in the entire Delaware River Basin,
encompassing 565 square miles throughout Delaware, Pennsylvania, and Maryland (Figure 1.1).
The Christina Basin includes four subwatersheds: Brandywine, Red Clay, and White Clay
Creeks, and the Christina River (Figure 1.1). The Christina Basin is largely rural in
Pennsylvania and urban/suburban in Delaware. Due to its pastoral quality in the headwaters and
proximity to job centers in Philadelphia, Baltimore, and Wilmington, the basin is undergoing
rapid development and is currently home to over 500,000 people.

The upper portion and headwaters of the Christina Basin are in Pennsylvania, accounting for
two-thirds of the drainage area, while the basin’s lower third is in Delaware, where it drains into
the Delaware River at Wilmington. There are three primary land uses in the Christina Basin:
urban/suburban (34 percent), agricultural (31 percent), and open space/forested lands (35
percent). The character of the watershed varies from urban areas such as Newark and
Wilmington in the south, to mostly agricultural lands in the mid-western portion of the
watershed, and a mixture of mostly wooded and agricultural areas to the north.

The Christina Basin provides over 100 million gallons of drinking water per day to over 500,000
residents of Chester County, Pennsylvania and New Castle County, Delaware. Streams and
wells within the basin provide 70 percent of the water supply for New Castle County, Del. and
up to 40 percent of the water supply for Chester County, Pennsylvania. The basin provides the
only source of public surface water supply in Delaware, with the Brandywine Creek as the
source of Wilmington’s drinking water.

The Christina Basin’s streams provide important habitat for wildlife, aquatic organisms, and
plant species. The basin contains the only six trout streams in Delaware. Due to its idyllic
setting, the Christina Basin provides an abundance of recreational opportunities, including
fishing for rainbow and brown trout, smallmouth bass, and white perch, and opportunities for
hikers and canoeists to enjoy wildlife, including wood ducks, bog turtles, and the graceful great
blue heron.

The Christina Basin is found in the Piedmont physiographic province, a geographically “uplifted
area” in northern Delaware and southeastern Pennsylvania where elevations reach to 1000 feet
above sea level. This area of gently rolling hills causes the area’s streams to flow at accelerated
rates, especially during storm events. Pressures from development and increased volumes of
water entering the stream system with each rain event have degraded numerous streams in the
Christina Basin. The streams’ degradation in the basin are caused by excess pollutants such as
nutrients, toxics, bacteria, and sediment (Table 1.1).

Christina Basin Targeted Watershed Grant, Final Report 9



Figure 1.1. Delaware River and Christina Basins.

Delaware River Basin Christina River Basin

PERMEYLYANA

MEW JIRSCY

Table 1.1. Water quality concerns in the Christina Basin.

Water Quality Issue Components
Nutrients High levels of nitrogen and phosphorous loads, which
deplete dissolved oxygen levels (160 stream miles).
Toxics (metals) Elevated zinc levels (100 stream miles).
Concentrations exceed the primary recreation standards for
Bacteria (pathogens) swimming of 100 colonies per 100 milliliters (395 stream
miles).
Health warnings advising against the consumption of fish
Fish Consumption due to polychlorinated biphenyl (PCB) contaminated
Advisories sediment and high PCB levels in fish tissue (82 stream
miles).
. High sediment loads between 300 to 1,000 pounds/acre
Sediment
annually.
Poor habitat due to the increased frequency and rate of
Stream Habitat runoff from urban/suburban development and rural
activities.

Source: Christina Basin Water Quality Management Strategy, May 1999.
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1.2 Christina Basin Clean Water Partnership

The mission of the Christina Basin Clean Water Partnership is to meet the goals of restoring the
waters of the Brandywine, Red Clay, and White Clay Creeks, and Christina River in Delaware
and Pennsylvania to fishable, swimmable, and potable status by 2015.

Water quality concerns in the Christina Basin have a long history and previous efforts have laid
the groundwork for current remediation and protection projects. Just after the Second World
War, the nation’s first small watershed organization, the Brandywine Valley Association (BVA),
was formed by concerned residents. As early as 1973, the U.S. Department of the Interior
initiated an interdisciplinary Christina Basin Study that addressed the effects of urbanization on
the water resources. In 1993, the United States Environmental Protection Agency (USEPA)
recommended that the DRBC work with Delaware and Pennsylvania state agencies to address
persistent water quality problems in the basin. In June 1994, the Christina Basin Committee was
created to assess nonpoint source impacts on water quality in preparation of TMDL’s for
pollutants. The Christina Basin Water Quality Management Committee, comprised of
government, private groups, and academia, formed in 1995 with the role of coordinating a
scientific approach to improve the water quality in the basin and meet the region’s water needs.
The Christina Basin Water Quality Management Committee evolved into the Christina Basin
Clean Water Partnership.

Within the Christina Basin Clean Water Partnership, a Policy Committee was designated to serve
as an overall decision-making body, representing the secretaries of the environmental
management agencies of both basin states (Delaware and Pennsylvania), DRBC’s Executive
Director, and USEPA. The Christina Basin Coordinating Committee was designated to
coordinate local planning, project and program implementation, and stakeholder participation
through the four local co-coordinators: the Chester County Water Resources Authority
(CCWRA), the University of Delaware’s Institute for Public Administration-Water Resources
Agency (IPA-WRA), the Delaware Nature Society (DNS), and the CCCD. The Christina Basin
Clean Water Partnership includes organizations that have been integral in providing critical
technical assistance, agency resources, program implementation, shareholder engagement, and
public participation (Table 1.2).

In 1994, the Christina Basin Clean Water Partnership developed a watershed wide multi-phased,
five-year Clean Water Strategy. This strategy addresses water quality problems through
voluntary watershed and water quality planning, management activities, and point and nonpoint
source TMDL implementation, to achieve the long-term goal to restore the water quality of all
streams and tributaries of the Christina Basin to their protected designated uses by 2015. The
short-term goals of the strategy included four strategies to be completed in six phases (Table
1.3). The Christina Basin Clean Water Partners also developed six water quality goals:

1. Nutrients: Reduce nutrient pollutant loads to meet the fishable Delaware and
Pennsylvania water quality standards in accordance with the Christina Basin TMDLs.

2. Toxics: Remediate the existing sources of zinc to reduce toxics loads in accordance with
Delaware and Pennsylvania water quality standards and the Christina Basin TMDLs.
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3. Bacteria: Reduce bacteria loads to the streams to meet the swimmable primary recreation
water quality standards of both states.

4. Fish Consumption Advisories: Cleanup the hazardous waste sources of PCB’s to reduce
loads and ultimately lift the fish consumption advisories.

5. Sediment: Reduce total sediment loads from land and stream erosion sources by 50
percent to 200 pounds per acre annually.

6. Stream Habitat: Improve stream habitat to a “good” rating in Delaware and to the level of
“good” biological diversity in the Pennsylvania portion of the basin.

Additional planning efforts were integrated into the Christina Clean Water Strategy. The
Partnership also utilized the inter-jurisdictional and inter-agency coordination to identify priority
areas. These concurrent efforts include the Chester County Watersheds Plan, the Delaware
Department of Natural Resources and Environmental Control (DNREC) Piedmont Whole Basin
Assessment, the Red and White Clay PL 566 Riparian Land Treatment Plan, and the White Clay
Creek Federal Wild and Scenic River Management Plan.

Table 1.2. Christina Basin Clean Water Partnership.

GROUP MEMBERS

Delaware Department of Natural Resources and Environmental Control
Policy Delaware River Basin Commission

Committee Pennsylvania Department of Environmental Protection

U.S. Environmental Protection Agency

Chester County Water Resources Authority, Pennsylvania)
Coordinating | Chester County Conservation District, Pennsylvania

Committee Delaware Nature Society

Univ. of Delaware, Institute for Public Admin.-Water Resources Agency

Brandywine Conservancy

Brandywine Valley Association

Chester County Planning Commission

Christina Conservancy

Partners City of Newark

City of Wilmington

New Castle Conservation District, Delaware

Pennsylvania Department of Conservation and Natural Resources

Red Clay Valley Association

U.S. Department of Agriculture, Natural Resources Conservation Service
U.S. Department of Interior, National Park Service

U.S. Department of Interior, U.S. Geological Survey

White Clay Creek Watershed Association

White Clay Creek Wild and Scenic Watershed Management Committee
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Table 1.3. Six phases of the Christina Basin Clean Water Strategy.

Phase Goals Timeline
| DRBC/USEPA Mediation 1994-1996
I GIS Watershed Mapping 1997-1998
111 Monitoring/Implementation 1999-2000
I\% TMDL Modeling/Implementation 2001-2003
\Y TMDL Promulgation and Implementation 2004-2005
VI Targeted Watershed Grant Implementation 2004-2007

1.3 New Castle County, Delaware’s Christina Basin Pollution Control Strategy

In April 2005, the USEPA established the Christina Basin high flow TMDLs for nutrients and
bacteria to improve the water quality of the rivers and tributaries that comprise the Delaware
portion of the Christina Basin. DNREC and IPA-WRA formed and facilitated a Tributary
Action Team for the Delaware portion of the basin and the team developed a Pollution Control
Strategy (PCS) (Table 1.4). The PCS involved multiple stakeholders to develop feasible
recommendations for reducing nonpoint source nitrogen, phosphorus, and bacteria loads in the
waters of the Delaware portion of the Christina Basin to achieve the USEPA’s targeted high flow
TMDL levels.

The Tributary Action Team first met in February 2006 and held 13 meetings and a public forum
over a 17-month period. Team members included representatives from nonprofit organizations,
industry, water utilities, state and local government entities, private consultants, and residents of
the basin. In December 2006 the group finalized 40 recommendations and began developing the
PCS. The PCS contains voluntary and regulatory recommendations grouped according to five
distinct sectors: stormwater, open space, wastewater, agriculture, and education. Each group of
recommendations is intended to reduce the levels of nitrogen, phosphorus, and bacteria in the
nonpoint source runoff in the Delaware portion of the Christina Basin. For each of the 40
recommendations the PCS details the specific recommendation, the organization(s) responsible
for implementing the recommendation, the nutrient reductions that should result from
implementing the recommendation, the source(s) of funding, the priority location for
implementing the recommendation, the costs associated with implementing the recommendation,
and the type of approach (regulatory or voluntary). The total estimated cost to implement the
recommendations contained in the PCS is estimated at $31.3 million per year.

In November 2007, the Christina Basin Pollution Control Strategy: A Watershed-based Strategy
to Implement Total Maximum Daily Loads in the Brandywine, Red Clay and White Clay Creeks,
and Christina River in Delaware, October 2007 was completed and presented for consideration
to DNREC’s Secretary John Hughes.

Christina Basin Targeted Watershed Grant, Final Report 13




Table 1.4. Christina Basin Tributary Action Team members.

Committee Member

Organization

Jennifer Adkins

Partnership for the Delaware Estuary

Colleen Arnold

City of Wilmington, Public Works Department

Jessie Benjamin

Representing New Castle County Conservation District

Andrea Bennett

USEPA — Region 3

Jan Bowers

Chester County Water Resources Authority (Pennsylvania)

Laura Boyer

DNREC, Division of Water Resources, Watershed Assessment Section

Katherine Bunting-Howarth

DNREC, Division of Water Resources, Watershed Assessment Section

Kara Coats

City of Wilmington

Randy Cole

DelDOT

Martha Corrozi

University of Delaware, Institute for Public Administration-Water Resources Agency

Sarah Deacle

Delaware Center for Horticulture

Kelley Dinsmore

City of Newark

Maryanne Edwards

Citizen

Lorraine Fleming

Christina Conservancy

David Fournier

United Water Delaware

Jennifer Gochenaur

Delaware Nature Society

John Harrod Delaware Nature Society

George Haggerty New Castle County, Department of Land Use

John Hayes Delaware Rural Water Association

Jerry Heisler Reybold Group

Amie Howell USEPA — Region 3

Stephen Johns Vandemark & Lynch, Inc.

Jason Jones Citizen

Lyle Jones DNREC, Division of Water Resources, Watershed Assessment Section
Jim Jordan Red Clay Valley Association

Francis Julian Homebuilders Association of Delaware

Gerald Kauffman University of Delaware, Institute for Public Administration-Water Resources Agency
Joel Karmazyn Citizen

Jim King Citizen

Carl Koch Greeley and Hansen

Vikram Krishnamurthy Delaware Center for Horticulture

Rich LaPointe City of Newark

Stephen Lefebvre Homebuilders Association of Delaware

Robert Lonsdorf Brandywine Conservancy

Molly Mackil VanDemark & Lynch, Inc

Karen Marshal Greater Brandywine Village Revitalization

Stacey McNatt New Castle County, Department of Land Use
Anne Mundel DNREC, Source Water Assessment

Doug Nicol Citrosuco

Ginger North Delaware Nature Society

Bryan Pariseault URS Corporation

Nancy Parker Artesian Water Company

Frank Piorko DNREC, Division of Soil and Water Conservation
Morgan Price DNREC, Site Investigation and Restoration Branch
Alex Rittberg DNREC, Division of Air and Waste Management
Bart Ruiter DuPont

John Schneider DNREC, Division of Water Resources, Watershed Assessment Section

Gary Schwetz

Delaware Center for Horticulture

Michael Sistek

City of Newark

Saurabh Srivastava

New Castle County, Department of Special Services

Linda Stapleford White Clay Creek Wild and Scenic Program

John Stefferud Natural Lands Trust

Martin Wollaston University of Delaware, Institute for Public Administration, Planning Services
Lisa Wool Partnership for the Delaware Estuary

Leslie York-Hubbard

University of Delaware, Department of Occupational Health and Safety

Jonathan Zangwill

Delaware River Basin Commission
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1.4 Chester County, Pennsylvania’s Watershed Action Plans

The Brandywine Creek Watershed Action Plan, Red Clay Creek Watershed Action Plan, and
White Clay Creek Watershed Action Plan are part of 21 action plans developed for each of the 21
watersheds that are part of the Chester County, Pennsylvania Water Resources Compendium
study area. According to the Watersheds Action Plans, the information provided in the plan
summarizes key information on watershed characteristics, presents results from various analyses
that were conducted and described in the Compendium, and develops a broad structure of goals
and priorities that reflect the needs and challenges for the watershed consistent with the guidance
and framework of the Chester County Watersheds Plan. The Brandywine, Red Clay, and White
Clay Creeks’ Watersheds Action Plans were published in December 2002.

The plans established priorities to help guide future efforts to the most important problems in
each watershed in Chester County. Specifically these priorities will help to steer the efforts to
the most important problems and will provide the greatest overall benefits while taking financial
and human resources constraints into consideration. The overall goals of the Brandywine, Red
Clay, and White Clay Creeks watersheds include:

o Engage and educate individuals, communities, and governments in watershed
stewardship.

o Enhance recreational and cultural resources.

e Preserve natural resources.

e Improve water quality.

e Reduce stormwater runoff and flooding.

e Protect watershed water balances.

o Integrate utility and municipal planning to meet future water supply and wastewater
needs.

According to the plans, in order to focus stewardship and restoration efforts within the overall
goals for the watersheds, seven priority management objectives was developed for the
Brandywine, White Clay, and Red Clay Creeks watersheds. These include:

1. Reduce stormwater runoff and flooding throughout the watershed.
Restore water quality of “impaired” streams and protect unimpaired streams from
further degradation.

3. Protect and enhance vegetated riparian corridors, particularly for first order
streams.

4. Increase public access to streams.

5. Undertake Integrated Water Resources Planning for growth areas to guide water
supply and wastewater to meet future needs.

6. Implement other source water protection measures for water supply intakes,
reservoirs and wells.

7. Protect and enhance the cultural and recreational resources of the watershed.

Cost information for implementing the practices that are necessary to meet these priorities and
goals were gathered for each watershed. These costs are provided in the plans dated December
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2002 and are intended only to provide an estimate and order of magnitude approximation of
expected implementation costs. The costs associated with each watershed are provided below
(Table 1.5). These costs do not include the cost of acquisition of easements or lands, or the costs
for maintaining, modifying, or retrofitting built stormwater or other infrastructure systems.

A comparison of the specific actions outlined in Chester County’s Watershed Action Plans for
the Brandywine, Red Clay, and White Clay Creeks, and Delaware’s Christina Basin Pollution
Control Strategy is provided in Chapter 6 (Tables 6.1-6.7).

Table 1.5. Estimated costs for restoration in the Pennsylvania portion of the Christina Basin.

Watershed Total Cost Cost per Square Cost per Stream Mile
Mile of Watershed
Brandywine Creck $219,814,200 $676,351 $387,679
$69,814,200* $198,336 * $123,129*
Red Clay Creek $14,002,900 $259,313 $137,283
White Clay Creek $22,918,950 $12,213 $130,221

*Excluding the remediation of the combined sewer overflows (CSOs) for the City of Wilmington

1.5 Water Quality and TMDLSs

Due to intense municipal, industrial, agricultural, and recreational demands the water quality and
overall health of the Christina Basin is less than optimal. Nearly 50 percent of the 470 stream
miles in the Christina Basin are listed as “impaired” by the Pennsylvania Department of
Environmental Protection (PADEP) and DNREC (Figure 1.2). Both states’ monitoring programs
have identified impacts on aquatic life as a result of elevated nutrient levels, including low
dissolved oxygen (DO) from regulated discharges. Nonpoint sources of pollution during low
flows contribute to the high nutrients and low DO levels.

A 1998 watershed inventory indicated several potential pollution sources to the Christina Basin
in Delaware, including 38 CSOs, National Pollutant Discharge Elimination System (NPDES)
NPDES wastewater discharges (10 outfalls), roadways (2 percent of the watershed area),
Solid/Hazardous Waste/Superfund Sites (135 identified), underground storage tanks (95
identified), and Urban/Suburban Runoff (53 percent of the watershed). In Pennsylvania,
agriculture (40 percent of the watershed), NPDES wastewater discharges (82 outfalls), roadways
(2 percent of the watershed), and Urban/Suburban Runoff (27 percent of the watershed) were all
identified as potential pollutant sources. Fish consumption advisories are posted along reaches of
the Brandywine and Red Clay Creeks, and Christina River. Impervious cover in developed
watersheds exceeds the 10 to 15 percent threshold generally needed to protect stream habitat and
fisheries. Despite the numerous potential sources of pollution, the Christina Basin waters are the
cleanest they have been in over 100 years. Due to the Christina Basin Clean Water Partnership’s
efforts over the last 15 years, programs to improve water quality through the coordinated
regulatory, physical, and educational initiatives have been successfully implemented.
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To remediate water quality problems, a high flow and low-flow TMDL were necessary in the
Christina Basin. Since each flow scenario has a distinct pollution profile, two TMDL scenarios
were developed to address water quality problems at low- and high-flow conditions. The low
flow TMDL was established in January, 2001 and the high flow TMDL was established in April,
2005. In September, 2006 the USEPA revised the Christina Basin low-flow nutrient/dissolved
oxygen TMDLs, high flow nutrient/DO TMDLs, and high-flow bacteria TMDLs, in light of
factors such as the availability of recent data and review of the computer model used to develop
the original TMDLs.

Low Flow TMDL:
On January 19, 2001 (revised September, 2006), the USEPA issued the low flow TMDL for the
Christina Basin. The TMDL calls for 8§ wastewater dischargers to reduce chemical/biological
oxygen demand (CBODS5), Ammonia Nitrogen (NH3-N), and Total Phosphorus (TP) loads
(Table 1.6). Necessary reductions in pollutant loads will be included in the renewal of NPDES
discharge permits.

Table 1.6. TMDL of nutrients and dissolved oxygen under low-flow conditions.

NPDES Facility Flow | Level 1 and 2 Percent Reduction
CBOD5 | NH3-N | TP
East Branch Brandywine Creek
Broad Run Sewer Co. (PA0043982) 0.4 8% 0% 6%
Sonoco Products (PA0012815) 1.028 28% 28% 28%
Downingtown Area Reg. Authority (PA0026531) 7.134 36% 36% 36%
West Branch Brandywine Creek
PA American Water Company (PA0026859) 3.85 28% 0% 28%
Sunny Dell Foods, Inc. (PA0044776) 0.6 10% 10% 10%
West Branch Red Clay Creek
Kennett Square (PA0024058) 1.1 34% 34% 83%
Sunny Dell Foods, Inc. (PA0057720-001) 0.05 5% 5% 5%
West Branch Christina River
Meadowville Utilities, Inc. (MD0022641) 07 [ 0% | 6% | 0%

High Flow TMDL.:

On April 8, 2005 (revised September, 2006) the USEPA established the high flow TMDLs for
the Christina Basin. The U.S. Geological Survey prepared a high flow, nonpoint source TMDL
watershed model for the Christina Basin using the Hydrologic Simulation Program-Fortran. The
model is designed to simulate effects of nonpoint source loads for nutrients (Nitrogen and
Phosphorus) and suspended sediment for the high flow TMDL.

TN reductions range from 0% in Burroughs Run at the PA-DE state line to 72.8% in the
Christina River at the MD-DE state line. TP reductions range from 0% in Burroughs Run at the
PA-DE state line to 72.6% in the Red Clay Creek at the PA-DE state line. Table 1.7 lists the
percent reductions required for TN and TP at stream locations along the PA-DE and DE-MD
state lines in the Christina Basin.
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Bacteria reductions are required to meet the TMDL allocations for the Brandywine, Red Clay,
and White Clay Creeks, and Christina River. The bacteria loads in the Christina Basin exceed
the allocations and the reductions required range from 29% in Burroughs Run at the PA-DE state

line to 93% in the Brandywine Creek at the PA-DE state line.

Table 1.8 lists the percent

reductions required at the PA-DE and DE-MD state lines to meet the bacteria allocations in the

Christina Basin.

Table 1.7. High flow nitrogen and phosphorus TMDL allocations in the Christina Basin.
Location Baseline Load | PA Allocation Reduction
(kg/day) (kg/day)
Total Nitrogen
Brandywine Creek (at PA-DE Line) 6,849.8 3,663.8 46.5%
White Clay Creek (at PA-DE Line) 956.2 685.0 28.4%
Red Clay Creek (at PA-DE Line) 466.7 320.4 31.3%
Burroughs Run (at PA-DE Line) 43.4 43.4 0%
Christina River (at MD-DE Line) 68.7 26.2 72.8%
Total Phosphorus
Brandywine Creek (at PA-DE Line) 423.8 250.8 40.8%
White Clay Creek (at PA-DE Line) 110.6 65.9 40.4%
Red Clay Creek (at PA-DE Line) 62.8 17.2 72.6%
Burroughs Run (at PA-DE Line) 0.8 0.8 0%
Christina River (at MD-DE Line) 3.8 2.0 47.5%
Table 1.8. High flow enterococci bacteria allocations in the Christina Basin.
Location Baseline Load PA Allocation Reduction
(cfulyr) (cfulyr)
Allocations at the Pennsylvania-Delaware State Line
Brandywine Creek (at PA-DE Line) 3.12E+15 2.01E+14 93.56%
White Clay Creek (at PA-DE Line) 6.86E+14 2.06E+14 70.03%
Red Clay Creek (at PA-DE Line) 2.85E+14 1.08E+14 58.05%
Burroughs Run (at PA-DE Line) 1.85E+13 1.30E+13 29.32%
Allocations at the Maryland-Delaware State Line
Christina River 1.86E+13 7.73E+12 58.40%
(at MD-DE Line)
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Figure 1.2. Impaired stream segments in the Christina Basin.
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Chapter 2 : Targeted Watershed Grant

L,

2.1 Christina Basin Scope of Work

In 2003, the United States Environmental Protection Agency (USEPA) launched the Targeted
Watershed Grant (TWG) program, “to encourage successful community-based approaches to
restore, preserve, and protect the nation’s watersheds.” The USEPA’s goals for the Targeted
Watershed Grant Program were to:

e Build on the successes of public and private watershed partnerships,
e Promote the achievement of tangible environmental results, and
e Encourage innovative approaches for watershed protection and restoration.

The USEPA conducted a national competition to determine the watersheds that most deserved
funding through the Targeted Watershed Grant program. Grant recipients were selected from
176 nominations nationwide. The grants were reviewed by regional and national experts and the
recipients selected were those applicants that best demonstrated their ability to achieve on-the-
ground environmental results in a short period of time. Each one of the chosen watershed
organizations exhibited strong partnerships, showed innovation, and demonstrated compatibility
with existing government programs. The amount awarded through the Targeted Watershed
Grant program ranged from $300,000 to $1 million. The Christina Basin Clean Water
Partnership was one of 20 community-based groups to receive federal funding under the first
national watershed grant program. The Christina Basin Clean Water Partnership was selected to
receive $1 million as the number one ranked watershed application in the USA as ranked among
the 176 reviewed by the USEPA.

The Christina Basin Clean Water Partnership developed a scope of work that included key
actions such as: watershed coordination; monitoring and modeling; public education, outreach,
and involvement; and implementing urban/suburban and rural best management practices
(BMPs). This plan became the foundation for the Christina Basin Clean Water Partnership’s
scope of work submitted to and accepted by the USEPA’s Targeted Watershed Grant program in
2003. The plan is comprised of 27 specific actions, implemented through bi-state, inter-
jurisdictional policy coordination and provided a scope of work for the Targeted Watershed
Grant funding. These tasks support the short- and long-term goals of the Christina Basin Clean
Water Partnership; focus on the priority sub-basins identified in earlier phases of the
Partnership’s strategies; and implements high flow total maximum daily loads (TMDLs) under
development for the Christina Basin.

The Targeted Watershed Grant funding enabled the Partnership to focus and accelerate their

efforts in targeted areas in the basin to provide a sustained and measurable reduction in nonpoint
source runoff from land areas and facilities throughout the Christina Basin. The following
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activities are included in the Partnership’s goals and were achieved through funding from the
Targeted Watershed Grant:

o Expand public participation and outreach;

e Study and demonstrate agricultural and urban stormwater BMPs;

o Improve residential landscape practices and reduce runoff;

e Install stream bank restoration;

o Install innovative stormwater runoff management techniques as pilot projects;

e Implement monitoring programs to document water quality improvements; and

e Continue inter-jurisdictional policy coordination to facilitate effective restoration
strategies.

The implementation of these projects leads toward the Partnership’s long-term goal of restoring
“all waters of the streams and tributaries of the Christina Basin to achieve their designated
protected uses by 2015.”

2.2 Targeted Watershed Grant Budget and Schedule

Federal TWG funds were leveraged utilizing funds from local and private sources by a two-to-
one margin. The Christina Basin restoration budget was $3,679,778. Of that, $1,000,000 were
provided by the USEPA Targeted Watershed Grant, $339,000 were provided by local match
from Delaware and Pennsylvania stakeholders, and $2,340,778 were received in leveraged funds
from other sources. For every federal dollar invested, over two dollars were raised from local
match and leveraged sources to implement the watershed restoration projects.

Through leveraging and construction efficiencies, Christina Basin partners exceeded their
original restoration goals, some by more than 50 percent. For instance, 6,000 feet of stream
reforestation in Pennsylvania was planned and over 9,000 feet were planted. About 5,000 feet of
stream restoration in Delaware was planned, while 8,900 feet were restored. Table 2.1
summarizes the restoration work completed by the Christina Basin Clean Water Partnership and
the total funds committed to each task. Table 2.2 provides the TWG proposed budget (2005),
specifically allocating the TWG funds received and the organization’s match for each grant task.
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Table 2.1. Expended funds for the Christina Basin Targeted Watershed Grant (2008).

Contracted Tasks Planned Final Result Funds Local Leverage

(Reporting Agency) 2003 2008 Received | Match
1.1 Watershed Coordination and Oversight (IPA-WRA/CCCD) Continuous Continuous $3,750 $3,750 $20,000
1.2 Grant Administration (DRBC) 8 Reports 8 Reports $15,247 $3,750 $63,000
1.3 Annual Conferences (DRBC) Conference Conference $5,000 $0
1.4 Final Report (DRBC) 1 Report 1 Report $5,000 $0 $2,400
2.1 GIS Clearinghouse and Website Maintenance (IPA-WRA) Continuous Continuous $0 $15,000
2.2 Watershed Stewardship and Education (CCCD/BVA) éilﬁfzt?fjig?jsfingien ¢ (%5111:,[ Zet%giié?gﬁielisrgjent $22,000 $0
3.1A Project Administration (CCCD) Continuous Continuous $27,000 $13,000 | $300,000
3.1B PA Nutrient Management Control Plans (CCCD) 10 Plans 10 Plans (1,067 acres) $7,500 $2,500
3.1C PA Nutrient Management Control Systems (CCCD) 7 Systems 7 Systems $229,662 $33,500
3.1D PA Soil Conservation Practices (CCCD) 500 Acres 728.5 Acres on 8 Farms $3,000 $1,000
3.1E PA Waterway Diversions (CCCD) 2,000 Feet lz:frfsteet (1.29 acres) on 3 $3,000 $1,000
3.1F PA Water Control Structures (CCCD) 4 Structures 8 Structures on 6 Farms $9,000 $3,000
3.1G PA Stream Fencing (CCCD) 2,700 Feet 8,025 Feet $6,000 $2,000
3.1H PA Stream Reforestation (CCCD) 6,000 Feet 9,148 Feet $73,000 $33,000
3.2 DE Smartyard Landscaping/Rain Barrels (DNS) }gg ;‘;irg:f:ls ;(5)2 i‘:;“g:fesls $103,500 | $16,500 | $50,000
4.1 DE Stream Bank Restoration/Reforestation (DNREC) 5,000 Feet 8,920 Feet $302,500 $101,500 | $1,666,000
4.2 PA Stream Bank Restoration (PADEP) 1,200 Linear Feet 1,200 Linear Feet $23,000 $100,000 | $174,878
5.1A PA Project Administration (CCCD) Continuous Continuous $10,000
5.1B PA Stormwater Outfall Retrofit (CCCD) 1 Retrofit 1 Retrofit $37,000 $13,000
5.1C PA Stormwater Basin retrofits (CCCD) 2 Retrofits 3 Retrofit $37,000 $13,000
5.2 DE Stormwater Wetland Retrofits (DNREC) 5 Retrofits 5 Retrofits $23,000 $10,000
5.2 DE Stormwater Wetland Retrofit (IPA-WRA) 1 Rain Garden 1 Rain Garden $22,000 $5,000 $20,000
6.1 Monitoring in Chester County, PA (PADEP) Annual Data Summary 4 Data Summaries $16,759 $0 $1,500
6.2 Monitoring in New Castle County, DE (IPA-WRA) Annual Data Summary 4 Data Summaries $10,082 $0 $10,000
6.2 Monitoring in New Castle County, DE (DNREC) Annual Data Summary 1 Data Summary $6,000 $1,500
TOTAL $1,000,000 | $339,000 | $2,340,778




Table 2.2. Christina Basin Targeted Watershed Grant proposed budget (2005).

Task DRBC| DRBC CCCD CCCD IPA- IPA-WRA |PADEP| PADEP DNS DNS DNREC| DNREC Total
Match Match WRA Match Match Match Match
1.1 Watershed Coordination and $7,500 $2,500 $3,750 $1,250
Oversight
1.2 Grant Administration $11,250 $3,750
1.3 Annual Conferences $5,000 $0
1.4 Final Report $5,000 $0
2.1 GIS Clearinghouse and Website $0 $15,000
Maintenance
2.2 Watershed Stewardship Education & $22,000 $0
Involvement
3.1A Project Administration $27,000 $13,000
3.1B PA Nutrient management Control $2,500
Plans
3.1C PA Nutrient Management Control $255,500| $33,500
Systems installed
3.1D PA Soil Conservation Practices $3,000 $1,000
3.1E PA Waterway Diversions $3,000 $1,000
3.1F PA Water Control Structures $9,000 $3,000
3.1G PA Stream Fencing $6,000 $2,000
3.1H PA Stream Reforestation
$50,000
3.2 DE SMARTYARD Landscaping/Rain $103,500| $16,500
Barrels
4.1 DE Stream Bank $302,500 $101,500
Restoration/Reforestation
4.2 PA Stream Bank Restoration $23,000 $100,000
5.1A PA Project Administration $10,000 $0
5.1B PA Stormwater Outfall Retrofits $37,000 $13,000
5.1C PA Stormwater Basin Retrofits $37,000 $13,000
5.2 DE Stormwater Wetland Retrofits $22,000 $5,000 $23,000 $10,000
6.1 Chester County, PA Monitoring $18,000
6.2 New Castle County, DE Monitoring $16,000 $1,500
USEPA TWG $21,250 $490,000 $25,750 $18,000 $103,500 $341,500 $1,000,000
Local Match $3,750 $84,500 $21,250 $100,000 $16,500 $113,000 $339,000




Chapter 3 : Targeted Watershed Grant Projects

3.1 Watershed Coordination

The Christina Basin Clean Water Partnership’s organizational structure provided the management
framework necessary to coordinate the administrative and project oversight tasks necessary to meet
the terms of the Targeted Watershed Grant. The Christina Basin Coordinating Committee had the
primary responsibility for implementing the specific tasks defined in the grant scope. The Chester
County Water Resources Authority (CCWRA), Chester County Conservation District (CCCD), and
the University of Delaware’s Institute for Public Administration-Water Resources Agency (IPA-
WRA) provided local coordination and implementation of the projects. Additionally, the Delaware
River Basin Commission (DRBC) served as the grant administrator and provided eight semi-annual
reports to the Policy Committee and the United States Environmental Protection Agency (USEPA). A
map of the on-the-ground projects that resulted from the coordinating committee’s cooperation is
provided below (Figure 3.1).

The administrative responsibilities related to the Targeted Watershed Grant included:

e Scheduling, chairing, hosting, follow-up and documentation for meetings of the
Christina Basin Clean Water Partnership and Christina Basin Task Force and
coordination of community participation and Christina Basin Task Force events;

e Preparing and assisting with presentations for and communications with the Christina
Basin Policy Committee and local, regional, state, and federal officials;

e Coordinating and participating in periodic conference calls with other agencies
involved in the Christina Strategy;

e Implementing and administering project contracts, adherence to budgets and schedules,
and coordinating with other cooperators;

o Coordinating with other agencies (local, state, regional, federal) and entities (local
government, civic, corporate, and non-governmental) to coordinate initiatives toward
the goals and objectives of the Christina Basin Strategy.

e Scheduling meetings and conference calls of the Clean Water Partnership.

Grant administration and facilitation tasks undertaken by DRBC included:

e Adhering to project budgets and reporting schedules;

o Developing task line budget for agency invoicing,

e Receiving and administering grant funding, and invoice processing to partners;

e Coordinating and facilitating technical and planning meetings as appropriate;

o Tracking Phase VI as implemented through reports from local project coordinators;

e Compiling semi-annual reports to the USEPA on project studies’ progress; and

o Providing other reports, as needed, to satisfy applicable federal funding requirements.
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A major component of the success of the Targeted Watershed Grant implementation was a consistent
series of Partnership meetings and conference calls for the Coordinating Committee, as well as special
meetings and conference calls as needed (Table 3.1).
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Figure 3.1. Christina Basin Targeted Watershed Grant projects.
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Table 3.1. Christina Basin Clean Water Partnership administrative meetings, 2003-2008.

Christina Basin Coordinating Committee

Meetings

Location

June 11, 2004

BVA, West Chester, PA

October 28, 2004

Chester County, PA

June 3, 2005

West Chester, PA

August 12, 2005

UD, Newark, DE

October 14, 2005

West Chester, PA

May 19, 2006

CCWRA, West Chester, PA

October 26, 2006

UD, Newark, DE

Conference Calls

August 11, 2004

September 20, 2004

November 16, 2004

July 8, 2005

September 9, 2005

November 18, 2005

June 20, 2006

July 27, 2006

August 25, 2006

September 22, 2006

March 28, 2007

June 28, 2007

October 25, 2007

November 30, 2007

December 13, 2007

April 17, 2008

Christina Basin Policy Committee

Meetings

December 3, 2004

West Chester, PA

December 9, 2005

Chadds Ford, PA

November 14, 2006

Wilmington, DE

December 14, 2006

Newark, DE

March 28, 2007

Newark, DE

Conference Calls

August 26, 2004

May 7, 2005

Christina Basin Task Force Meeting

June 3, 2005

| West Chester, PA

TMDL Technical Meeting

October 28, 2004

| West Chester, PA

Special Meetings/Events

October 13, 2004: The Historic Christina Basin Water Policy
Forum, UD

Newark, DE

January 6, 2005: Christina Basin TMDL Public Meeting

Kennett Square, PA

February 10, 2005: Christina Basin TMDL Public Meeting,
UD

Newark, DE

February 17, 2005: Christina Basin TMDL Public Meeting

West Chester, PA

June 7, 2007: TWG Partners Project Team Meeting

Philadelphia, PA
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3.2 Community Participation and Education

Faced with the realization that the Christina Basin Clean Water Partnership’s 2015 goal to restore all
waters in the Christina Basin to their designated uses cannot be realized through government or
nonprofit initiatives alone, education and outreach is an essential component of the water quality
restoration effort. It is the goal of the Partnership to educate and influence individuals so that
cumulatively their actions will have a discernable impact on many of the largest sources of nonpoint
source pollution in the Christina Basin, individual property owners—urban, suburban, and
agricultural. The Brandywine Valley Association (BVA), Red Clay Valley Association (RCVA),
IPA-WRA, CCWRA, and Chester County Conservation District (CCCD) each played an active role in
the community participation and education component of this grant funding.

BVA —the oldest small watershed organization in the nation—is a nonprofit organization that
provides “water protection and environmental education for the Brandywine Valley.” The BVA
coordinates the Christina Basin Clean Water Partnership’s public relations and outreach efforts
through the delivery of community presentations and outreach opportunities designed to broaden the
understanding that individual’s can help maintain the integrity of the watershed systems. The
Christina Basin public education and outreach programs, led by BVA, included:

e Developing educational materials for the general public, homeowners and property
owners, as well as commercial interests;

e Developing various publications and reports for distribution; and an electronic newsletter.
Printed materials include: a Christina Basin brochure, BasinScapes Homeowner Guides,
and door hangers;

e Hosting public education and outreach efforts, in cooperation with CCCD, to inform the
watershed community and landowners about the need to implement best management
practices (BMPs) and enact better watershed stewardship in day-to-day activities.

e Providing cooperative outreach efforts regarding the ongoing development of the high
flow total maximum daily load (TMDL) load allocations.

BVA and RCVA also led education programs with support and assistance from the Christina Basin
Partnership organizations. In addition to the activities mentioned above there were several significant
program areas that comprised the public education and outreach component of the Targeted
Watershed Grant (TWG). These programs are summarized below.

Quarterly Meetings:

BVA coordinated quarterly meetings of the Christina Basin Task Force to involve the public,
municipalities, watershed organizations, National Pollutant Discharge Elimination System (NPDES)
dischargers, land developers, agricultural operators, water and wastewater purveyors, and other
entities active in the watershed and in the decision-making and implementation processes of the
Christina Basin Strategy.

Annual Bus Tour:

BVA organized an annual bus tour showcasing projects for stakeholders, decision-makers, and elected
officials within the Christina Basin. The tour serves as a hands-on-experience for stakeholders to
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understand the purpose, benefits, and challenges of implementing effective BMPs. The bus tour
sites—locations of the projects implemented by the CCCD and the Delaware Department of Natural
Resources and Environmental Control (DNREC)—emphasized the diversity of land use and BMPs
throughout the Christina Basin and the Partnership’s BMP implementation progress.

The bus tour occurred in September in 2004, 2005, 2006, and 2007 and a variety of sites were visited
in Pennsylvania and Delaware (Table 3.2). One of the sites, located in Delaware and visited in
September 2004, was a newly meandering stream at All Saints Cemetery in Delaware, this stream was
restored to control erosion, prevent flooding in Balls Run Creek, and improve protection of the
mausoleum shown in the background (Figure 3.2). A Pennsylvania site visit in September 2005
focused on a floodplain forest restoration project at the confluence of the Bucktoe and Red Clay
Creeks (Figure 3.3).

Table 3.2. Annual Christina Basin bus tour sites.
Pennsylvania

Frienfield Farms Riparian Corridor Protection Plan
Hills of Sullivan Infiltration BMP

Pocopson Township Wetland BMP
Modern Mushrooms Tree Plantation

East Marlborough Wetland Project

Hy Tech Compost and Mushroom Farm
Beversrede Development
Meadowdale Development and Independence School
Norwood Road-Ludwig’s Creek Stormwater Retrofit

Phillip’s Mushroom Farm
Bucktoe/Red Clay Creek, Kennett Township

Buck and Doe Run Farms, Reforestation Project

Buck Run Farms Riparian Planting

Buck Run Riparian Planting

Willowdale Town Center
Balmer's Exotic Mushrooms

Sadsbury Township Stream Restoration

Delaware
City of Newark Bioengineering Project
USDA-NRCS Agricultural Conservation Projects
Three Little Bakers Golf Course/Pike Creek Stream Restoration
Newark Reservoir
Don Windle Dairy Farm

University of Delaware, IPA-WRA Rain Garden
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Figure 3.2. All Saints cemetery restoration of  Figure 3.3. Floodplain forest restoration,
Balls Run stream (DE). confluence of Bucktoe and Red Clay Creeks (PA).

Storm Drain Stenciling:

CCCD worked with local watershed associations on their Pennsylvania storm drain stenciling
program. A fish stencil with the instructions “DON’T DUMP” was used on the drains. A fish-shaped
door hanger was also distributed to residences within the towns to remind the public not to dump
household chemicals, yard waste, and litter, and safely dispose of hazardous materials. The target
areas were the City of Coatesville, Boroughs of South Coatesville, Modena, Avondale, West Grove
and Downingtown, and the Exton area. Groups contacted for involvement in the program included
school ecology clubs, Girl/Boy Scout troops, Indian Guides, and other civic organizations. Through
these efforts over 300 storm drains were painted and 500 fish messages were distributed. The
stenciling program attracted national attention and organizations from throughout the U.S. requested
information on the program.

More specifically, the CCCD camp participants stenciled the storm drains in the Borough of
Downingtown. Four groups of ten campers (a total of 40) stenciled 20 storm drains. The storm drains
in the borough outlet to an underground waterway beneath the borough and to the East Branch of the
Brandywine Creek, the campers’ efforts educated the residents about the importance of water quality
in their urban setting.

Website and Mapping:

IPA-WRA created and maintained the Christina Basin website (http://www.wr.udel.edu/publicservice/
cbstatus.html), the geographic information system (GIS) watershed inventory, and continued to serve
as the GIS clearinghouse for the Partnership. This effort enables IPA-WRA to respond to requests
from agencies and the public for watershed mapping and digital data for water quality management
purposes in the Christina Basin. As part of this effort IPA-WRA prepared GIS maps to support
DRBC, DNREC, and the Pennsylvania Department of Environmental Protection’s (PADEP)
presentations on the TMDL results and in support of grant information presented to the public and
elected officials.

IPA-WRA completed the updates for the 2002 land use and impervious cover GIS projections for the
Christina Basin. The GIS watershed inventory includes existing geology, soils, land use, zoning,
outfalls/intakes, and hazardous waste site data for the Christina Basin. This information was used to
prioritize the watersheds, identify point and nonpoint source pollutants, provide inputs for the TMDL
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model, and develop graphics for the public education programs. The GIS watershed inventory
includes an 18-map series which is available to the public in hard copy or digital format.

Stormwater Ordinance Inventory:

IPA-WRA developed a Stormwater Ordinance Inventory which includes a review of ordinances and
zoning codes from over 60 municipal governments in the Christina Basin. The inventory determined
that several ordinances need to be upgraded to provide minimum 100-year storm design criteria in
order to reduce the stormwater impacts from new development. As a result of the inventory, IPA-
WRA proposed recommendations to strengthen the stormwater ordinances to provide unified water
quality criteria in the development codes.

Targeted Watershed Grant Completion Public Event:

On February 29, 2008 the Christina Clean Water Partnership held a legislative event to celebrate the
success and conclusion of the TWG at the Red Clay Room, in Kennett Square, Pennsylvania. The
Partnership presented awards to Christina Basin residents who, in coordination with the Partnership,
implemented BMPs on their private property (Table 3.3). U.S. Representatives Joe Pitts (PA) and
Mike Castle (DE), who have been supporters of the watershed program in the Christina Basin for
many years, presented the awards to the recipients (Figures 3.4 and 3.5). The Legislative Event
agenda is included below (Figure 3.6).

Table 3.3. Christina Basin Partnership Legislative Event awardees.

Property Owner Type of BMP(s)
Property/Location
Pennsylvania
The Laffey Family Houses 1,400 Comprehensive conservation plan (previously
(Glenville Farms) milking cows. implemented), included installing: 3 animal crossings,

5,250 linear feet of stream fencing, 9,000 linear feet of
total fencing, and 5 acres of riparian corridors.

Matt Balmer, M. Mushroom Farm Site owner installed a holding tank for the mushroom
Balmer Exotics house runoff and used an irrigation system to apply the
runoff to the fields. These hay fields then used to
provide a crop for future mushroom compost.

Joseph and Dyanne Ludwig’s Creek Project included improvements to 230 linear feet of
Delaney near Downingtown | Ludwig’s Creek. This includes: realigning the stream
channel, installing rock vanes, and stabilizing the
stream bank with riparian grasses, trees, and shrubs.
Personal involvement included contacting local
officials, acquiring donated materials, and maintenance.

Delaware

Nick and Hugo Pike Creek Two stream improvement projects, represented nearly
Immediato 9,000 feet of stream restoration along Pike Creek in the
The Independence White Clay Creek watershed.

School

Mary Ann Capria Smartyard An active participant and promoter of Smartyards, the

awardee implemented a backyard habitat program on
several properties.
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Figure 3.4. US Representative Mike Castle (DE) and Delaware award recipients.
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Figure 3.6. Christina Basin Clean Water Partnership Legislative Event agenda.

Chuistina Basin Clean Water Favtnership wands Cenernony.:
(1 Celefivaticn of Swccess
Febsuany 29, 2008
Red Clay Reom » Hennett Squave, Fennsyleania

REGISTRATION
COFFEE, TEA, ARD JUICE WILL BE SERVED

PROGRAM
#  DMASTER OF CEREMONIES

FROFERT STRUBLE, EXECUTIVE DIRECTOR, BRANDYWINE VALLEY ASSOCIATION AND RED CLaY
TALLEY ASSO A TN

WELCOME AND INTRODUCTHONS

#  DELAWARE BIVER BaSIN COMBESSION
FORERT TUDOR, DEMITY EXECUTIVE DIRECTOR

4  UNITED STATES ENVIRONMENTAL PROTECTION AGERCY, BEGION IIT
JON CAPACASA, DIRECTOR, WATER PROTECTION DIVESTON

RESULTS OF THE TARGETED WATERSHED GRANT

4  CHESTER COUNMTY CONSERVATION DISTRICT
CHOTTY SPRENKLE, WATERSHED COORDINATOR, SPECIALIST

4 DELAWARE DEPARTMENT OF MATURAL BESCURCES AND ENVIRONMENTAL CORTROL
STEVE WILLIAMS, ECOLOGICAL EESTORATION COORMNNATINR

%  DELAWARE MATURE SOCIETY
SO HARROD, BACKYARD HARITAT COORDINATOR

PRESENTATION OF AWARDS
# U5 BEPRESENTATIVE BIICHAEL CASTLE (DELAWARE)

DELAWARE AWARD RECIPIENTS:

* TICK AMD FIUGO IMMEDMATO, THREE LITTLE BAKERS GOLF COURSE
* THE IKDEFENDENCE SCHOOL

* MARY ANM CAPRIA

# .5 BEPRESENTATIVE JAMES GERLACH (PENNSYLVANIA)
#* U.5. BEPRESENTATIVE JOSEFH PITTS (PENNSYLVANIA)

PENNSYLVANLA AWARD RECIFIENTS:
* JOSEPH AND DYANME DELANEY

* MATT BALMER, M. BALMER EXOTICS

* THE LAFFEY FAMILY, GLENVILLE FARMS

FUTURE PLANS

4 PENNSVIVANIA DEFARTMENT OF ENVIRONMENTAL PROTECTHON
CATHY CURRAN MYERS, DEPUTY SECRETARY

4 DELAWARE DEPARTMENT OF NATURAL BESCURCES AND ENVIRONMENTAL CORTROL
DAVID SMALL, DEPUTY SECRETARY

ADFOURN AND ACKNOWLEDGEMENTS
4  DELAWARE BIVER BaSIN COMMSSHIN
FORERT TUDOR, DEMITY EXECUTIVE DIRECTOR
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3.3 Chester County, Pennsylvania Projects

The CCCD installed agricultural conservation BMPs in the headwaters of priority sub-basins of the
Pennsylvania portion of the Christina Basin watersheds to control and reduce pollutant loads, improve
water quality, protect stream bank stability, and engage local citizens in watershed stewardship while
enhancing agricultural efficiency on project sites. CCCD utilized a suite of BMPs that included:

e Nutrient Management Control Plans (10) — 10 completed, covering 1,067 acres.

e Nutrient Management Control Systems (7) — 7 installed.

e Acres Treated (500 acres) — 728.5 acres completed on 8 different farms.

e Diversion (2,000 feet) — 2,250 feet (1.29 acres) installed on three different farms.

e Stream Bank Fencing (1,000 feet) — 8,025 feet erected on different farms.

o Water Control Structures (4) — 8 different structures installed on 6 farms.

e Stream Bank Restored (1,200 linear feet) — channel realigned, floodplain restored, planted.

o Stormwater Basin Retrofits (3) — 7 basins were naturalized (2 concrete channels removed,
2 HOAs, 5 shopping centers with high visibility of which 2 were Wal Mart sites).

Priority areas for installing these agricultural BMPs were selected based on: the results of the
identified problems and priorities as described by CCCD; the Christina Basin short-term
implementation strategy as presented to the Christina Basin Policy Committee; and the identification
that sub-basins B1, B8, and B5 are stream segments listed on the PA 303(d) list of impaired streams.
The priority areas include: Sub-basin B1 (West Branch Brandywine Creek, Honey Brook), Sub-basin
B8 (Upper East Branch Brandywine), and Sub-basin B5 (Buck Run).

A critical component of installing the agricultural BMPs is to have willing landowners. These
landowners were selected using two approaches: 1. Identifying individual farms or operations where
BMP implementation would produce environmental results and 2. Using a ranking process that
considered the following criteria:

Priority subwatershed

Pollution potential or loading

Proximity to the stream

Livestock

Erodability of soils

Location in tributaries near farmers that have previously participated in similar
programs

A local committee comprised of CCCD staff and District directors ranked the projects and forwarded
their recommendations to the Conservation District Board. Additional input from the local
municipality and the watershed organizations was also considered. It is expected that for each land
parcel, the agricultural BMPs will yield a 25% to 50% reduction in nonpoint source loads. Every
landowner seeking cost incentive payments under the program is required to obtain and implement a
Nutrient Management Plan or Nutrient Balance Sheet. Tables 3.4 and 3.5 outline the expected
measurable nitrogen, phosphorus, and soil erosion benefits from BMP systems implemented by the
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CCCD. The agricultural BMPs installed by the CCCD with Targeted Watershed Grant funds are
described in detail in Sections 3.3.1-3.3.7.

Table 3.4. Expected measurable benefits from seven agriculture BMP systems.

Total (gallyr) (Ibleyr)* (Ibs.?yr)*
Total Manure Contained 1’(8 dﬁ;f/i“ — —
Nutrient Runoff Reduction 1,813,634 50,782 23,577
Total Expected N and P Reduction (7 systems) — 355,474 165,039

* Penn State Agronomy Guide

Table 3.5. Expected benefits of structural field BMPs.

. Soil Loss Reduction Rate
Practice -
(tons/acrel/year)
Grassed Waterways 18
Terraces 10
Diversion 8

*Based on average estimates established by Chester County NRCS

3.3.1 Nutrient Management Control Plans

Nutrient management control plans, covering 1,067 acres, were developed to help producers apply the
proper rates and types of inorganic and organic sources of nutrients at the proper times. The plans
were prepared by Pennsylvania Act 6 Nutrient Management Program certified private consultants.
Farm operations were, and will be, monitored every two years to evaluate the effectiveness of the
nutrient management plans. Each nutrient management plan includes all fields on the farms to which
manure is being applied. The ten nutrient management control plan sites are listed below (Table 3.6).

Table 3.6. Nutrient management control plan sites.

Landowner Acres Stream
Christ Fisher 70 Honey Brook
New Acres 371 Buck Run
Elam Smucker 69 Honey Brook
Amos and Mel Stoltzfus | 140 West Branch
David S. Stoltzfus 102 Two Log Run
Emanuel Stoltzfus 68 Honey Brook
John S. Stoltzfus 70 Buck Run
Sam J. Stoltzfus 80 West Branch
Sol Stolztfus 25 Buck Run
Mike Zook 72 West Branch
Total Acres 1,067
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3.3.2 Nutrient Management Control Systems

Seven barnyard runoff control and/or manure
storage systems were installed to prevent manure
and other sources of nutrients from running off
into storm ditches, creeks, and drainage ways. The
specific types of BMPs installed include; waste
storage structures (Figure 3.7), building gutters and
downspouts, curbing, filter strips, drop boxes,
underground drains and pipe conveyances and
other system components necessary for nutrient
management control. The nutrient management
control systems installed are listed below (Table
3.7).

Figure 3.7. Nutrient management control
system, M. Balmer Exotics Mushroom Farm.

Table 3.7. Seven nutrient management control systems.

Landowner Stream BMPs
2 Waste Storages, Heavy Use Protect, Roof
Elam Smucker Honey Brook Branch | runoff Management, Waste Transfer,
Silage Leachate Runoff Collection
Amos Kauffman | Honey Brook Branch Heavy Use Protection, Roof Runoff
Management, Waste Transfer
Waste Storage, Heavy Use Protection,
Emanuel Stoltzfus | Honey Brook Branch Roof runoff management, Waste Transfer
Waste Storage, Heavy Use Protection,
Sam S. Kauffman | West Branch Roof runoff management, Waste Transfer
Sam J. Stoltzfus West Brapch Waste Storage, Roof runoff management
Brandywine
Ed Baldwin West Branch
Heavy Use Protection, Roof runoff
Don Windle Doe Run management, Silage Leachate Collection,
Waste Transfer
Marlboro Doe Run Waste Storage, Waste Transfer, Wharf
Mushroom Runoff Controls
Heavy Use Protection, Roof runoff
Christ Petersheim | Rock Run management, Silage Leachate Collection,
Waste Transfer
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3.3.3 Cropland Treatment

CCCD implemented a total of 728.5 acres of cropland treatment (soil conservation practices). The
initial goal of 500 acres was exceeded by an additional 228.5 acres, a 46% increase. The cropland
treatment BMPs installed will prevent erosion and include: crop residue management, contour
farming, contour strip cropping, conservation buffers, cover crops, and soil quality management. The
landowners and cropland acres treated at each site is listed below (Table 3.8).

Table 3.8. Cropland treatment BMP sites and acres treated.

Landowner Acres
Sam J. Stotlzfus 79.7
Eli Stoltzfus 57.7
Elam Smucker 75.3
Amos Kauffman 71.1

Emanuel Stoltzfus 66.9
Christ Petersheim 74.3

Louis Stoltzfus 225
Christ Fisher 78.5
Total 728.5

3.3.4 Waterway Diversions

The original proposal to install 2,000 feet of waterway diversions was exceeded by 13%, resulting in
2,250 feet of waterway diversions. Waterway diversions transform long slopes into a series of shorter
slopes to reduce the rate of runoff and allow soil particles to settle out. The resulting cleaner water is
carried off the field in a non-erosive manner. The benefits of this BMP include: reduced erosion,
improved water quality, improved soil absorption, and reduced runoff to the structures below. Cross-
slope channels are used on steep slopes where a terrace would be too expensive or difficult to
maintain or farm. Diversions were also used on non-cropped land to protect farmsteads or barnyards
from runoff. The waterway diversion sites and the total length installed are listed below (Table 3.9).

Table 3.9. Waterway diversion sites, acres and length installed.

Landowner Acres Length(ft)
Eli Stoltzfus 55 325

Judy Noyalas 1,904.64 475

Elam Smucker 12,716.80 1,450
Total 14,676.44 2,250
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3.3.5 Stream Fencing

A total of 8,025 feet of stream fencing was installed on agricultural lands, almost three times the
proposed 2,700 feet. The stream fencing installed will keep livestock out of the streams and therefore
protect stream banks from erosion caused by animal access. The fencing will also establish buffer
zones to filter pollution from stormwater runoff (Figures 3.8 and 3.9). The site locations and linear
stream footage of stream fencing installed are listed below (Table 3.10).

Figure 3.8. Stream bank fencing at Glenville Figure 3.9. Stream bank fencing at Glenville
Farms. Farms.

Table 3.10. Stream fencing sites and linear stream footage.

Landowner Linear Stream Footage(ft)
Christ S. Fisher 2,775
Glenville Farms 5,250
TOTAL 8,025
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3.3.6 Water Control Structures

Eight different water control structures were installed at three farms. These BMPs protect animal
stream crossings (to facilitate fencing projects) and protect waterways and diversion and pipe outlets
for erosion and scour control as well as gully stabilization. The water control structure sites and the
type of structures installed are listed below (Table 3.11).

Table 3.11. Water control structure sites and type of structure installed.

Landowner Type of Water Control Structure
Eli Stoltzfus Basin ( to protect Diversion)

Eli Stoltzfus Basin ( to protect Waterway)

Eli Stoltzfus 700 Feet, Waterway

Christ S. Fisher 3 Stream Crossings

Christ Fisher Watering Facility

Louis Stoltzfus 2 Storage Terraces

3.3.7 Agricultural Stream Reforestation

Exceeding greater than 50% of the project goals for this riparian corridor, 9,148 linear feet of
agricultural stream reforestation was completed. Six thousand feet was originally required to fulfill
CCCD’s grant obligations. This reforestation effort will reduce sediment loads and improve biotic
integrity. The agricultural stream bank reforestation sites and the linear stream footage of the stream
reforestation are listed below (Table 3.12).

Table 3.12. Agricultural stream bank reforestation sites and linear stream footage.

Landowner Linear Stream
Footage(ft)

Christ S. Fisher 2,775

Jacqueline Coyler 1,123

Glenville Farms 5,250

Total 9,148

3.3.8 Norwood Road-Ludwig’s Creek Stream Restoration

Norwood Road-Ludwig’s Creek is a stream restoration project that took place in a subwatershed of
the Brandywine Creek, contained in the Christina Basin. This urban stream valley was eroded by
inadequate stormwater controls in older developments and the construction of large new
developments with large amounts of paved surfaces in the upper watershed; building the new
developments on steep slopes, and historical and record rainfall amounts in 2003 and 2004.
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Norwood Road-Ludwig’s Creek began as a restoration project involving three landowners. This
project addressed flooding and instream erosion by expanding the floodplain, realigning the channel,
and stabilizing the steep slopes. The emphasis was to expand the floodplain of the stream and to
stabilize the eroding stream bank. After the hurricanes of September 2003 and September 2004 the
stream valley was devastated, the creekside landowners on the lower section of Norwood Road had
property damage, and the Williams Transco gas pipeline was exposed, causing a concern for public
health and safety.

In an effort to address the overall flooding damage and the instream erosion and sedimentation that
occurred from these intense rainfall events, the District decided to expand an existing stabilization and
restoration plan to encompass as much of the lower stream valley as possible. The revised effort
implemented a more comprehensive watershed approach, which provided additional stream bank
restoration and stabilization, relocation of the stream channel, and restoration to the property of seven
landowners in the Ludwig’s Run watershed.

Three public meetings and several private meetings occurred and numerous emails were exchanged
between October and December 2005 in order to inform and enlist the participation of the
landowners. The revised plan included a timber cut to open the site, realign the channel, grade down
and expand the floodplain on the lower section (five landowners) and move the gravel bar and
reposition the channel to its previous alignment (November, 2004) in the upper section (two
landowners), and stabilizing the banks and slopes with erosion control blankets, staples, and live
stakes. PADEP issued an emergency permit in January 2005 to begin the work. The township bridge
improvements and reconstruction design were changed to complement the design of the stream
restoration.

Community involvement and interest was an important component of this restoration effort. The
residents had two major concerns that needed action, the stream bank repair to their individual
properties and a recurring flooding and erosion problem. For this reason, over 25 individuals came
together to meet and discuss watershed flooding, erosion, and property damage issues with the intent
of both short- and long-term stormwater resolution and solutions. Additionally a sign was placed
overlooking the work zone to advertise the project. There was an obvious community interest, given
the number of slowing and stopped cars on Norwood Road as well as questions from walkers on
Struble Trail. Opportunities for communication about projects being done with Growing Greener
Grant money also provided grassroots support and encouraged continued funding for the project.

The next section of Ludwig’s Run, upstream from this project boundary, should also receive channel
alignment in the valley and at its entry to the Township Bridge. The new channel should be able to
reconnect with its floodplain, which also includes removing timber and grading to expand the existing
and create additional floodplain. A locally led, long-term solution for stormwater management in this
valley also needs to be addressed. A task force of residential representatives, municipal leaders from
East Caln and Uwchlan townships, the Conservation District, and PADEP should be created to create
a community-based and endorsed stormwater management plan. Photos of the restoration work at the
Norwood Road-Ludwig’s Creek site are included in Appendix A.
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3.4 New Castle County, Delaware Projects

Delaware’s DNREC, the Delaware Nature Society, and the University of Delaware, Institute for
Public Administration’s Water Resources Agency worked collectively to install best management
practices to control and reduce pollutant loads to the Brandywine, Red Clay, and White Clay Creeks,
and Christina River watersheds in the Christina Basin. More specifically, the following projects were
installed in the Delaware portion of the basin:

e Smartyard Landscaping/Rain Barrels 150 Smartyards/204 Rain Barrels
o Stream Bank Restoration/Reforestation 8,920 Feet

o Stormwater Wetland Retrofits 5 Retrofits

o Stormwater Wetland Retrofit 1 Rain Garden

Like their Pennsylvania counterparts, these Delaware organizations found that having a willing
landowner is critical to installing BMPs. Engaging the local citizens in these projects was also a key
component of the projects, for example: the Smartyards program required a dedicated commitment
from the participating resident, DNREC’s stream restoration and reforestation projects are serving as
valuable outdoor education platforms, and UD’s Rain Garden is a campus demonstration project and
education and research tool for students and faculty at the University.

The BMPs installed in New Castle County, Delaware by DNREC, the Delaware Nature Society, and
the University of Delaware, Institute for Public Administration’s Water Resources, with the Targeted
Watershed Grant funds, are described in detail in Sections 3.4.1 and 3.4.2.

3.4.1 Smartyards and Rain Barrels

The Smartyards Landscaping program was Figure 3.10. A Smartyard site in the Christina
initiated by the Delaware Nature Society (DNS) Basin.

and IPA-WRA as part of the Christina Basin Clean
Water Strategy. This program focused on the
collective impacts that individual efforts can make
towards achieving reductions in nitrogen,
phosphorus, and bacteria in Delaware’s waters.
The Smartyards program is a unique expansion of
the DNS’s Backyard Wildlife Habitat ™ program.
A Smartyard, which is designed to utilize local
native plants, reduce stormwater runoff, filter
pollutants, minimize watering maximize
infiltration of precipitation to recharge
groundwater, and provide habitat for wildlife,
directly links domestic home maintenance to the
watershed’s water resources (Figure 3.10). DNS, an environmental nonprofit organization, was best
suited to provide homeowners the education and tools necessary to implement this program. Through
its affiliation with the National Wildlife Federation, DNS provides official certification for gardens
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and properties that implement resource conservation practices and meet the four criteria necessary for
wildlife habitat; food, water, cover, and places to breed and raise young.

All residents within the Christina Basin were eligible for the Smartyards Landscaping packages,
although community open spaces were not eligible for this project. Availability of the Smartyards
Landscaping packages were promoted through a variety of sources, including: United Water billing
insert; Artesian Water Company billing insert; University of Delaware native plant sale and Ag Day;
DNS newsletter, website, native plant sale and seminar; Christina Basin Tributary Action Team; civic
associations; Federation of Garden Clubs; and retail affiliates. Through this grant, DNS facilitated the
installation of 150 Smartyards across the Basin. The map in Figure 3.12 shows the location of most
of the Smartyards installed in the Christina Basin.

The Smartyards program is primarily a public education and outreach tool. It raises awareness of the
individual’s role in keeping water clean and encourages action to achieve TMDL reductions. As a
condition of the program, the selected homeowners agreed to:

o Attend an introductory meeting where DNS staff provided an overview of the program,
including information about the Christina Basin water quality initiative;

e Sign a voluntary 10-year agreement form modeled after those utilized in the
Conservation District/Natural Resource Conservation Service (NRCS) cost-share
programs, sample provided in Appendix B;

e Pick up their Smartyards materials at a central location;

e Provide mulch for plantings;

e Install all materials; and

o Complete the Backyard Wildlife Habitat ™ certification process.

Each Smartyard participant received approximately $500 in direct supplies and materials. Each
Smartyard landscaping package included:

e A variety of native trees, shrubs, and perennials that provide habitat and reduce the
need for watering and chemical applications;

e Birdfeeder, nesting box, and bird bath provided by Wild Birds Unlimited to enhance
the property’s wildlife value;

e Educational and how-to resources, including Delaware native plant list, local
watershed information, habitat planning guide and design templates, tip sheets on
attracting wildlife, application for Backyard Wildlife Habitat™ certification, and water
quality checklist;

e Backyard Wildlife Habitat™ yard sign ( 9” x 12,” metal) for public education and
advertising (an illustration of the sign is provided in Appendix C);

e One-on-one, onsite technical assistance from Delaware Nature Society trained Habitat
Stewards, that included planning and installation guidelines to ensure proper placement
and maintenance of the plant materials; and

e A 55-gallon rain barrel to help conserve water resources and reduce stormwater runoff.
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In addition to the $500 worth of materials and supplies that were provided each Smartyard participant
received one-on-one, onsite technical assistance from DNS trained Habitat Stewards, including
information on environmentally sensitive gardening practices,
as well as recommendations for native plant selection and
placement. For example, a tulip tree is among the list of native
trees available to the Smartyard participants (Figure 3.11).
Each Smartyard participant signed a 10-year agreement form
pledging their “cost-share” via their labor for installation of the
plant material and long-term care and maintenance, such as
mulching. The evolution and installation of a Smartyard is
described in detail in Appendix D. More specifically the Walck
and Chambers properties are two Smartyard sites implemented
through funding provided by the TWG grant. Photos and more
detailed descriptions about these sites can be found in Appendix E.

Figure 3.11. A native tulip tree.
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Figure 3.12. Christina Basin Targeted Watershed Grant Smartyards.
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3.4.2 Stream Restoration and Reforestation

DNREC’s Ecological Restoration Program housed in the Division of Soil & Water Conservation
implemented several types of stream bank restoration projects within the Christina Basin. The
overall goals were stabilization of the stream banks to reduce erosion; creation of habitat by
putting in sequences of riffles and pools in the stream channel and planting the banks with a
large number of native trees and shrubs; improving water quality; reducing the number of out-of-
bank flooding events; and restoring and maintaining the natural features of the stream.

The projects were installed in the Piedmont Physiographic Province, where most of the Christina
Basin lies. The topographical relief, combined with the impacts from development and increased
volumes of water entering the stream system with each rain event, has degraded numerous
streams. Several reaches of these streams were identified as excellent candidates to restore
utilizing stream restoration construction techniques.

Through this grant, DNREC committed to restore 5,000 linear feet of stream. A summary of the
stream restoration efforts that were accomplished through the TWG and other funding sources
that the Department was able to leverage is provided in more detail below.

Sanford School Riparian Corridor Planting:

To enhance the riparian canopy of a 400-feet stream restoration project that was completed in
2002, students and staff at the Sanford School planted several hundred additional native trees and
shrubs on April 8, 2006 along the banks of a tributary to Mill Creek. The USEPA TWG
provided over $13,000 toward this effort. To enhance the riparian canopy, the planting of
additional native trees and shrubs took place in the spring 2006 at the Sanford School restoration
site (Figure 3.13).

Figure 3.13. Sanford School riparian corridor planting.
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Pike Creek at Three Little Bakers Stream Restoration Project:

DNREC completed a 5,000 feet stream restoration project in the fall of 2005 along Pike Creek in
northern New Castle County. The stream channel and adjacent banks were restored using
numerous restoration techniques, including: rock toe and log toe protection; cross vanes; log
vanes; root wads; riffle and pool sequences; and random bolder placement. This method of
stream restoration measures the watershed inputs and valley type (e.g., size of drainage area,
topographic relief, overland runoff) and provides a means to change the stream’s pattern, profile,
and dimension to accommodate for the effects caused from urbanization and restore stability,
sediment transport, and biological functions. The restoration project also included the creation of
three acres of wetlands and the planting of streamside vegetation that will further protect the
banks, improve and maintain water quality, and provide wildlife habitat. Approximately five
acres of the riparian corridor were enhanced with the planting of native trees and shrubs.

The Three Little Bakers site along Pike Creek was an excellent candidate for stream restoration
because of its unique environmental and other related features, these include:

o Part of the White Clay Creek watershed, a designated National Wild and Scenic River
System:

e A source for public drinking water;

e One of only six trout-stocked streams in the State;

e A habitat corridor in an area of dense development;

e A potential migratory corridor for the endangered bog turtle; and

e A single landowner that was very interested and willing to participate in a restoration
project.

The goals that were accomplished by implementing this project include:
o Stabilizing the stream banks to reduce erosion;
e Creating habitat — putting in sequences of riffles and pools in the stream channel and planting
the banks with a large number of trees and shrubs;
e Improving water quality;
e Reducing the number of out-of-bank flooding events; and
e Maintaining the natural look of the stream as nature would dictate.

A series of meander bends were introduced to the existing stream channel which will help reduce
the flow velocity and return the stream to a more natural state. Several stream-side wetlands
were also constructed, see Section 3.4.4. for more detailed information related to the wetlands.
Construction work started in early March 2005; work (construction and riparian corridor
planting) was completed by October 2005. The final phase of the project involved the planting of
over 3,500 native trees and shrubs along both sides of the stream. These plantings will not only
help hold the stream banks in place, but will eventually create a canopy over the stream. This
will create better habitat and improve water quality by shading and cooling the water, resulting in
increased levels of oxygen in the water column for fish and other aquatic species.

Post-biological monitoring will continue at the site to evaluate fish and macroinvertebrate

communities and will be compared to pre-restoration data. This analysis will help determine the
effectiveness of the restoration effort and will be considered when planning future projects.
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The total design, construction, and oversight costs for this project totaled approximately
$780,000; about $48,000 of this amount came from the USEPA TWG awarded to the Christina
Basin Clean Water Partnership. The other funds came from the following partners on this
project: Three Little Bakers, USEPA Nonpoint Source Program, Delaware Department of
Transportation, United States Department of Agriculture Natural Resources Conservation
Service, New Castle Conservation District, Partnership for the Delaware Estuary, and Delaware
Department of Natural Resources and Environmental Control.

This project is serving as an excellent “outdoor classroom” as numerous site tours have been
conducted with students, garden clubs, members of the general public, and a wide array of
environmental professionals from the tri-state region including the Christina Basin Clean Water
Partnership, the USEPA, and the American Water Resources Association (Figure 3.14). The
project was also a topic in a series of environmental short-courses offered by the Delaware
Nature Society on April 25, 2006. The site was also featured at the Red Clay Valley
Association’s annual meeting on April 27, 2006 where site tours were offered throughout the
evening. An article about this project entitled “Stream Restoration Project Hits ‘Hole in One’ at
Delaware Golf Course” was published in the September/October 2006 issue of the U.S. Golf
Association’s Green Section Record. The article featured the Three Little Bakers stream
restoration project along Pike Creek. The magazine is circulated in all 50 states and
approximately 40 countries worldwide. Steve Williams (DNREC) was invited by the U.S.G.A. to
submit the article after making a presentation about the project at the Delaware State Golf
Association Green Section’s Sixth Annual Luncheon in January 2006.

Additionally, in October 2006 Mr. John VanStan, leader, and his 4-H group sponsored by the
University of Delaware’s Cooperative Extension, adopted the wetland site at Three Little Bakers
through the Department’s Adopt-A-Wetland Program. Pre- and post-biological monitoring is a
component of this project; biologists from DNREC and a private environmental consulting firm
performed post-restoration studies of macroinvertebrates and fish populations in October 2006.

Photos of the Three Little Bakers site are shown in Figures 3.15-3.19. The Three Little Bakers
Site, at the pre-restoration stage, had a lack of streamside vegetation, which resulted in
undercutting of banks and severe erosion (Figure 3.15). The site also had extensive rip-rap that
was used to hold the stream banks in place (Figure 3.16). This same area has been restored using
logs, tree stumps, boulders, and live-branch willow layering to stabilize the banks and create
habitat for fish and macroinvertebrate species (Figure 3.17). There was a large disparity between
the restored stream and the previous severely eroded stream banks, pre-construction the stream
had a highly-eroded area with no main channel and banks that had been severely eroded and
undercut (Figure 3.18). The restoration efforts stabilized the stream banks and removed the
sharp bends in the stream channel (Figure 3.19).
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FI 0 ure 3. 14 Three Little Bakers restoratlon project serves as an excellent outdoor classroorn

Figure 3.16. Three Little Bakers Site, pre- Figure 3.17. Three Little Bakers site, post-
restoration. restoratlon
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Figure 3.18. Three Little Bakers site, pre- Figure 3.19. Three Little Bakers site, post-
construction. construction with stabilized stream banks.

Meadowdale Stream Restoration and Bank Stabilization Project:

The Meadowdale stream restoration project, located along upper Pike Creek, was accomplished
through a cooperative effort with the Meadowdale Civic Association. The Meadowdale
development has an asphalt walking path that follows Pike Creek. Severe bank undercutting
along the toe of the stream caused a portion of the stream bank to collapse. This bank failure
destroyed a portion of the walking path. In addition to the unstable banks, the stream was
blocked with several large trees that had fallen into the stream (Figure 3.20).

This project called for the creation of a design plan that would stabilize the stream bank, provide
for a more stable walking trail for the community, and reconnect the stream with a floodplain.
This 500-feet project involved the installation of instream cross vanes, construction of a bank
stabilization wall, relocating a walking path that was being eroded away by the stream, as well as
improved backyards of the adjacent homeowners (Figure 3.21). Instream grade controls were
also installed to reduce the down-cutting of the stream channel. After considering a great deal of
input from the civic association, the construction phase was initiated in the fall 2006. The
project was completed when native trees and shrubs were planted on January 12, 2007.

This restoration project cost approximately $158,000. The USEPA TWG awarded to the
Christina Basin Clean Water Partnership provided $65,000. The New Castle Conservation
District provided the remainder of the funds and performed the construction oversight. Staff from
DNREC’s Division of Soil and Water Conservation prepared the site design plans.
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Figure 3.20. Meowdale stream rg:storatior_l and ank stabilization 'ect, pre-restoration.

Figure 3.21. Meadowdale stream restoration and bank stabilization project, post-restoration.

Hickory Spring Road Stream Restoration Project:

On March 28, 2006, Meadville Land Services completed a 350 feet stream restoration project
along an unnamed tributary to Red Clay Creek along Hickory Spring Road just off of Lancaster
Pike in the vicinity of the Delaware National Country Club. This project was initiated, designed,
and overseen by members of the Department’s Ecological Restoration Team. The USEPA TWG
provided over $10,000 and DNREC directed almost $2,500 toward this project. The property
owners provided the remainder of the funds which totaled over $7,000. Pre- and post-restoration
photos of the Hickory Spring Road stream restoration project are shown in Figures 3.22 and
3.23. This project exemplifies that homeowners can participate in a small-scale restoration
project.
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Pike Creek at Independence School and Private Landowners Stream and Wetland Restoration:
DNREC Division of Soil and Water Conservation’s Ecological Restoration and Protection
Program, partnered with the Independence School and three landowners south of the school and
completed a stream and wetland restoration project along Pike Creek in January 2008.
Approximately 3,175 linear feet of Pike Creek (main stem) along with 496 feet of an unnamed
tributary to the main stream channel and adjacent banks were restored using state-of-the-art
restoration techniques. The restoration project also included the creation of 3.8 acres of wooded
and emergent wetlands on the school property. The planting of over 4,800 native trees and
shrubs in the wetland areas and along the stream was done to create a stream-side buffer which
will improve water quality and provide wildlife habitat.

This is the third major stream restoration project in the upper Pike Creek Watershed (previous
projects have been completed at Three Little Bakers Golf Course to the south and the
Meadowdale development to the north). Like the project completed downstream at Three Little
Bakers, the Independence School and private landowner sites were excellent candidates for
stream restoration because of the same environmental reasons (refer to section entitled “Pike
Creek at Three Little Bakers Stream Restoration Project”).
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The original plan was to utilize funding from various USEPA and other funding sources for the
project at the Independence School. The design plans and some of the permits were secured in
which the Independence School phase was combined with the Private Landowner phase located
immediately downstream of the school. However during the course of planning this project an
opportunity formulated where the school phase could be used as mitigation by the Delaware
River and Bay Authority (DRBA). Because both phases were designed as one continuous
project, a synergy was created whereby the phases can basically be considered one project.
Therefore, a decision was made by the Independence School and the Department to take
advantage of the funding being offered by the DRBA. Thus, the work done at the Independence
School was entirely funded by the DRBA using funds received from the Federal Aviation
Administration (FAA). The DRBA funded this project because the restoration work is serving as
mitigation for stream and wetland impacts resulting for the New Castle County Airport runway
expansion project. The DRBA was unable to find an area to restore near the airport because the
area is so densely developed. The U.S. Army Corps of Engineers agreed that this would serve as
an excellent mitigation site. The total funding provided by the DRBA for the work done at the
Independence School was $641,361. The cost of the restoration work done on the three private
properties immediately south of the school was $299,675 which was funded by DNREC’s
Ecological Restoration Program along with funds from the following USEPA grants: Targeted
Watershed; Nonpoint Source; and Non-regulatory Wetlands. The photos in Figures 3.24-3.30
show the project pre- and post-restoration. Wooded and emergent wetlands have been created in
what was once an open field at the Independence School restoration site (Figures 3.24-3.27).
The flooding and undercutting of the stream banks posed a constant threat to several homes
along Pike Creek (Figures 3.28) and the channel has been relocated to the east (Figure 3.29).
The relocated stream channel contains a sequence of step pools (Figure 3.30).

Figure 3.24. Independence School Site, pre-restoration (left) and post-restoration (right).
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Figure 3.25. Independence School Site, during restoration.

Figure 3.26. A degraded reach choked with Figure 3.27. Establishment of floodplain and
fringe wetlands (after).
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Figure 3.28. Flooding and undercutting of Figure 3.29. Channel relocation to the east of
stream banks along Pike Creek. the original location.
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channel displaying a sequence of step pools.
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Mill Creek (Romanelli Site) Stream Restoration Project:

It was decided at the July 7, 2007, Christina Basin Clean Water Partnership Committee meeting
to allocate $28,164 dollars from the Christina Basin Clean Water Partnership to pay for the
design plans for a restoration project located along Mill Creek, a tributary to White Clay Creek.
The site experienced severe stream bank erosion along Mill Creek and restoration and design
plans are being prepared to address these problems (Figure 3.31). Field data was collected in
December 2007 and final design plans will be completed in early May 2008.

I;igu re 3.31. Severe bank erosion along Mill Creek at the Romar_lglli site.

]
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3.4.3 Stormwater Wetland Retrofits

Delaware committed to constructing six stormwater wetland retrofits within the Christina Basin
drainage area. This task was completed through the restoration work done at the Pike Creek
Three Little Bakers Golf Course and the University of Delaware Rain Garden projects.

Pike Creek Three Little Bakers Golf Course:

A total of five wetland cells were constructed as part of the Three Little Bakers project along
Pike Creek, a tributary to the White Clay Creek. The wetlands were created adjacent to Pike
Creek at the Three Little Bakers Golf Course restoration site (Figures 3.32 and 3.33). At this site
stormwater runoff from upland developments and roadways is captured and filtered through a
series of wetland cells before draining into Pike Creek.

Figure 3.32. Pike Creek created wetlands, pre-construction (left) and post-construction (right).
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University of Delaware Rain Garden:

Wetlands created at the University of Delaware rain garden accounts for the final retrofit
structure located at the headwaters of Cool Run that is also a tributary to the White Clay Creek.
The UD Rain Garden, although small in stature, is part of a complex watershed system, ranging
in increasing scale from the small Cool Run tributary, to the White Clay Creek watershed, to the
Christina Basin, and finally to the Delaware River Basin. The UD Rain Garden is situated in the
headwaters of Cool Run, a small, ephemeral stream that flows south past the UD Perkins Student
Center and then under the Amtrak railroad tracks to the UD Agricultural Farm on its way to join
White Clay Creek. As the UD campus developed, the stream has been manipulated and rerouted,
sometimes into an underground pipe.

White Clay Creek, Delaware’s only National Wild and Scenic River, is the first to be designated
on a watershed basis instead of a single-river-segment basis. The 108-square-mile White Clay
Creek watershed is an important source of drinking water for Newark’s residents and is one of
only six trout streams in Delaware. It is one of the four major streams in a larger watershed
called the Christina River Basin. The White Clay Creek and sister watersheds Brandywine
Creek, Red Clay Creek, and Christina River originate upstream in Pennsylvania before flowing
through New Castle County, Delaware, on their way to the Delaware River. The Christina River
Basin is, in turn, part of a larger watershed, the five-state Delaware River Basin, which includes
parts of Maryland, Delaware, New Jersey, New York, and Pennsylvania.

Through funding received from the TWG a Longwood Graduate Fellow from the UD Longwood
Graduate Program designed and installed the UD Rain Garden retrofit to treat and recharge
stormwater flowing into the headwaters of the Cool Run tributary. The project served as a
Master's Thesis research project designed by Elaine Grehl, Longwood Graduate Program, Class
of 2005, with assistance from Jerry Kauffman and Carol Krawczyk.

The rain garden provides numerous benefits to the stakeholders in the area and to the local water
quality in the region. Specific benefits include:

e Adds to the City of Newark’s progress in meeting the city’s NPDES Municipal
Stormwater Phase II permit;

o Helps achieve the nutrient and bacteria reductions targeted for the White Clay Creek,
as part of the USEPA’s TMDL program; and

e Allows for groundwater recharge, flood control, and reduced sediment and nutrient
loads to surface waters.

The rain garden site is located in a highly visible area on UD’s campus along Academy Street
(Figures 3.34 and 3.35). The rain garden demonstrates to the public and consultants that rain
garden techniques are feasible retrofitting options. The restoration site also serves as an “outdoor
classroom” for UD’s College of Human Services, Education, and Public Policy, College of
Engineering, and various other colleges throughout campus. A three-panel sign, which serves as
an education tool, is installed on the rain garden’s observation deck (Figure 3.36). This sign
displays the rain garden’s location and watershed drainage area, funding sources, and the
benefits of a rain garden.
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Figure 3.34. UD Rain Garden site, pre-construction. Figure 3.35. UD Rain Garden site, after rain garden
installation.

Figure 3.36. Three-panel rain garden sign at the UD rain
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Chapter 4 : water Quality Monitoring

4.1 Chester County, Pennsylvania, PADEP Agriculture BMP Monitoring

Three Brandywine watershed dairy farms scheduled for agriculture best management
practice (BMP) installation by the Chester County Conservation District (CCCD) were
monitored by Pennsylvania Department of Environmental Protection (PADEP) to
examine potential water quality and habitat improvements associated with the BMPs
(Figure 4.1). Monitoring was performed in accordance with the Quality Assurance
Project Plan approved by the United States Environmental Protection Agency (USEPA)
on March 18, 2004 (PADEP, 2004, Appendix F). Fisher Dairy Farm is located on a
second order tributary to the West Branch Brandywine (HQ-TSF, MF) near Honeybrook,
Pennsylvania. Proposed BMP work on Fisher Farm included stream-fencing (cattle
exclusion), cattle stream-crossings, and riparian reforestation. Windle Dairy Farm and
Hicks Dairy Farm are located on first order tributaries to Doe Run (TSF, MF) near
Cochranville, Pennsylvania. Proposed BMP work on Windle Farm provided for the
separation of barnyard roof leaders and upgradient drainage from barn and barnyard areas
utilized by the dairy herd. Proposed BMP work on Hicks Farm provided for fencing off
headwater drainage and wetland areas from pasture lands. Monitoring data will be
entered into STORET.

Fisher Farm monitoring is complete, whereas post-BMP monitoring at Windle and Hicks
Farms has not been performed because BMP installation had not taken place prior to the
2007 monitoring season. The absence of post-BMP data for the two Doe Run Watershed
farms precludes further discussion in this report. Pre-BMP data for Windle and Hicks
Farms are included at the end of this report as baseline information for these two farms.
PADEP is committed to completing post-BMP sampling and providing final farm
monitoring reports as an addendum to this report in 2009. The monitoring activity
completed as of January 15, 2008 is summarized below (Table 4.1). Detailed monitoring
data for the Fisher Farm is included in Section 4.1.1.
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Figure 4.1. Three dairy farms in the Brandywine Watershed, Chester County, PA.
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Table 4.1. Summary of agricultural BMP monitoring conducted by PADEP.

Pre-BMP Post-BMP
Farm | Stream Agricultural BMP | Monitoring .
Monitoring Dates
Dates
Fisher UNT W.Br. | Pasture Stream bank | May 25, 2004 7/5/2007
Brandywine | fencing/reforestation July 8, 2005 12/13/2007
. UNT Doe Barnyard Nutrient May 5, 2004 .
Windle Run BMP August 12, 2004 Not Available
. UNT Doe Pasture Wetland July 14, 2005 .
Hicks Run Fencing June 26, 2006 Not Available

4.1.1 Fisher Farm Monitoring Results

Riparian areas adjacent to the Unnamed Tributary (UNT) to West Branch Brandywine
(W. Br. Brandywine) and a first order tributary on Fisher Farm were utilized as dairy
herd and mule pasture prior to BMP installation (Figure 4.1). Stream-fencing, two dairy
herd crossings, and one mule crossing were installed by Christian Fisher in 2006,
effectively excluding animals from the streams and providing a small, variable-width

herbaceous buffer (5 to 30 feet) for runoff filtration and improved bank stability.
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Figure 4.2. Fisher Farm site map.



