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The Christina BasinThe Christina Basin

Presenter
Presentation Notes
The Christina Basin is a 565 mi2 watershed located within in the Delaware River Basin (which spans NY, NJ, PA, DE, and MD).  The Christina Basin is an interstate watershed spanning Delaware, Pennsylvania, and a small portion of Maryland.




The Christina BasinThe Christina Basin 
An Interstate WatershedAn Interstate Watershed 

(565 sq.mi.)(565 sq.mi.)

• Brandywine Creek Watershed (325 sq. mi.)
• White Clay Creek Watershed        (107 sq. mi.)
• Christina River Watershed            (78 sq. mi.)
• Red Clay Creek Watershed           (55 sq. mi.)

DE (28%)
PA (71%)
MD (1%)

Presenter
Presentation Notes
The Christina Basin contains the Brandywine Creek, White Clay Creek, Red Clay Creek and Christina River.  With the Brandywine Creek being the largest watershed in the Basin.  


The overall landuse in the basin is 1/3 agriculture, 1/3 urban/suburban, 1/3 forested/open space throughout the entire basin. 

The population in the basin has grown 21% since 1970.  





The Delaware Portion of the The Delaware Portion of the 
Christina Basin Christina Basin 

Land Use in the Delaware Portion of the Basin (2001)Land Use in the Delaware Portion of the Basin (2001)

Delaware Portion of Basin, 2001

Forest
20.1%

Agriculture
23.8%

Developed, Low 
Intensity
31.7%

Developed, High 
Intensity
13.1%

Other
11.4%

Presenter
Presentation Notes
This presentation will focus on the Delaware portion of the Basin.  So, what are the characteristics of the Basin….the Delaware portion has a high percentage of built land, as can be seen in this pie chart, which was compiled from landuse data from 2001. We will be focusing our efforts on the Delaware portion of the Basin.    The DE  portion of the Basin is largely urban/suburban with 52% of the Delaware portion being urban/suburban.

 In an analysis of land use change, the forested land use had the highest decrease from 1992 – 2001.  

As mentioned previously the CB is split into four major watersheds, these watersheds include the Brandywine, Red Clay, and White Clay Creeks, and the Christina River.  The land use within these watersheds vary.  The Christina River watershed has the highest percentage of developed land, 54% and then the white clay with 42%.  The Red Clay and Brandywine are lower with 31% and 26% respectively.  






Why Should We Care?Why Should We Care?

• Ecologically Significant

• Biological Diversity

• Recreational Uses

• Social, Cultural, Economic 
Resources

• Water Supply

Presenter
Presentation Notes
The Christina Basin is extremely diverse, from the headwaters near Downington  Pennsylvania to the base of the watershed in urban Wilmington, Delaware.

Ecological – 25% of the streams are Exceptional Value, High Quality, or Exceptional recreational.   The White Clay Creek is federally designated Wild and Scenic.  The Brandywine Creek, portions in PA, are state designated scenic river.  

Biological Diversity – watershed contains federal/state endangered species including the bog turtle, cerulean warbler, longtailed salamander and the bald eagle.

Recreational Value – 30,000 trout stocked annually, nearly 3,000 trout stamps issued annually, over 8,000 registered boats, home to a large kayaking and canoeing industry.

Social/Cultural/Economic – home to social resources such as Winterthur, Longwood, birthplace of Brandywine Valley Art.  Economic – port of Wilmington, mushroom farms, credit card industry.  Cultural – revolutionary war battles took place in the watershed.  Universities such as UD, Goldey Beacom and Del Tech.  

Water Supply – provides water supply for 75% of New Castle County and 40% of Chester County, PA. to over a half million people.




TMDLs in the Delaware TMDLs in the Delaware 
Portion of the Christina BasinPortion of the Christina Basin

Presenter
Presentation Notes
Not only are we focusing on the Delaware portion of the Christina Basin, but we are looking only at nonpoint source pollution…which from this picture, we can see is a major contributor…and in the Christina Basin, specifically nitrogen, phosphorus, and bacteria.

The PCS Process will focus on developing a Tributary Action Team to develop a strategy that will focus on reducing nonpoint source pollution loads in the Basin.  This process will focus specifically on N, P, and bacteria.  
The team will recommend a Pollution Control Strategy to DNREC in order to meet the Total Maximum Daily Loads which were adopted by the EPA on April 8th, 2005.

In order to draft the PCS, Team members will engage the public in a dialog about the concerns related to nonpoint source pollution control.  

The objective is to reduce the nitrogen, phosphorus and bacteria loadings from nonpoint source pollution such as stormwater runoff, agriculture runoff and other sources of pollutant loadings and developing paths forward in terms of best options for reductions including BMPs such as rain gardens, bioretention areas, increased public education and a vairety of other best management practices that can be implemented.

The team, in developing the PCS, will weigh the quality of life and rights issues.




TMDLsTMDLs

• Nutrients
- Nitrogen
- Phosphorus

• Bacteria (Pathogens)

50 % (470 miles) of streams in the Basin are 
impaired

Presenter
Presentation Notes
A lot of work has been done in the Basin, but it has not been enough.  Since 1994 the Christina Basin Clean Water Partnership, a bistate cooperative of representatives from EPA, the Delaware River Basin Commission, the PA DEP, DNREC, UD, and Chester County, has been working to conduct cooperative, interstate effort to restore the water quality of streams and tributaries in the Basin.  To date they have accomplished numerous projects to improve the quality of watersheds in the Christina Basin.   But more needs to be done and the water quality needs greater improvement to return the streams to fishable, swimmable, and potable conditions.  

Projects – ag bmps, stream restoration, rain barrel program, smart yards.

Bacteria is the biggest pollution problem in the Christina Basin, with reduction levels as high as X and N and P levels ranging from X to X.
The levels of these pollutants are currently above the standard set by the EPA and reductions must be made.  This map here shows an example of the reductions in bacteria that need to made in order to meet the standards set by the EPA.  




Christina Basin Pollution Control Strategy Christina Basin Pollution Control Strategy 
Tributary Action TeamTributary Action Team

• Consistent representation from approx. 30 individuals and 
over 20 organizations since February 2006

Local, County, and State Government
•City of Wilmington
•City Of Newark
•New Castle County
•New Castle Conservation District
•Delaware Department of Natural 
Resources and Environmental Control 
(Watershed Assessment, Source Water, 
and SIRB Divisions)

Water Utilities
•Artesian Water
•United Water

Nonprofits
•Partnership for the DE Estuary 
•Christina Conservancy
•Delaware Nature Society
•Red Clay Valley Association 
•Homebuilders Association of 
DE
•WCC Wild and Scenic Program
•Natural Lands Trust

Private Companies
•Greeley and Hansen
•VanDemark & Lynch, Inc
•URS Corp.

Presenter
Presentation Notes
We reviewed information about the appropriate people to include when building a local partnership.  We then researched people from organizations that we thought would represent a wide array of interests in the watershed, including private corporations, homebuilders, government agencies (city, county, state) and nonprofit groups.   We sent an email and hard copy letter out to over 45 people. 

To date we have representatives from nonprofit, government and private organizations.  We have commitments from approximately 21 participants from 16 different organizations or entities. 
People are from a variety of government, nonprofit and private industries.  Including: the Christina Conservancy, URS Corp, Delaware Nature Society, New Castle County Land Use Department, City of Wilmington, City of Newark, Homebuilders Association of Delaware, Delaware Estuary Program and a variety of others.  

And additional commitments from people who cannot be a direct part of the process but would like to stay abreast of the information.  

This is a diverse and connected group of watershed residents, business interests and government representatives that meet in order to raise community awareness of water quality issues and to hold public forums on the TMDL and the need for implementation.  The committee is also tasked to identify people for inclusion in the Tributary Action Team.

Met all over the watershed, including Kalmar Nyckel, Longwood Gardens, Blue Ball Barn, Winterthur.





Five Key Areas of ActionFive Key Areas of Action

• Stormwater

• Open Space

• Wastewater

• Agriculture

• Education

Presenter
Presentation Notes
After several meetings to get the group up to speed and a public forum which provided the steering committee with the input from the forum and the principles in which we needed to build the PCS on.  With these in mind we focused on 5 key areas of action.

Different people have different pet projects so imagine trying to keep all of this in perspective, stick to nutrients and bacteria.  Keep to goal of meeting TMDLs.



Each Recommendation Each Recommendation 
HasHas 

7 Key Components7 Key Components

RecommendationRecommendation

DescriptionDescription CostCost
Source 

of 
Funding

Source 
of 

Funding
LocationLocationType of 

Action
Type of 
Action

Nutrient
and

Bacteria
Reductions

Nutrient
and

Bacteria
Reductions

Implementing
Organization

Implementing
Organization

Presenter
Presentation Notes
Each key area has a series of recommendations, there are 40 in total, which will be reviewed briefly, but each recommendation contains information on the above.  This presentation will specifically discuss the cost aspects of the recommendations.
Imagine difficulty of retrieving all of this information.



Stormwater Recommendations
Increase urban tree canopy

Design sw BMPs according to the TMDLs

Limit addition of new impervious cover 

Promote LID

Create consistent sw ordinances 

Review development plans in the Christina 
Basin 

Implement a sw utility 

Retrofit sw BMPs

Presenter
Presentation Notes
8 stormwater recommendations



Inventory existing vegetated areas

Protect existing vegetated areas

Install vegetated buffers

Manage open space

Implement stream restoration

Acquire/conserve open space and retain 
conservation easements

Reforest watersheds and headwaters

Open Space Recommendations

Presenter
Presentation Notes
7 open space recommendations



Wastewater Recommendations
Install performance standards, and conduct inspections and 
pump-outs of Onsite Wastewater Treatment Systems (OWTS)

Eliminate cesspools and seepage pits systematically

Connect to centralized WWTP

Prohibit new OWTS drainfields within 100-feet of sensitive 
water resource areas

Continue inspection, repair, and elimination of separate 
sewer and unpermitted discharges

Abate CSOs

Remediate Contaminated Sites

Source: www.thegormleys.com

Presenter
Presentation Notes
7 ww recommendations



Agriculture RecommendationsAgriculture Recommendations

Nutrient management plans

Cover crops

Pasture stream fencing

Grassed filter strips

Grassed waterways

Forested riparian buffers

Pasture and hay planting

Presenter
Presentation Notes
7 ag recommendations



Education RecommendationsEducation Recommendations
Target behavior change

Implement nutrient management plans for turf fields at education facilities

Encourage golf course managers to decrease nutrient application and sw runoff

Educate pet owners on cleaning up pet waste

Educate homeowners on residential stormwater BMPs

Integrate education into state and local permitting processes

Encourage corporate environmental stewardship programs

Coordinate nonprofit organizations throughout the Basin

Support water conservation to reduce nutrients leaving a site

Provide education programs on lawn and garden BMPs

Advise DNREC to research bacteria data

Presenter
Presentation Notes
11 education recommendations



Path ForwardPath Forward
• Submitted PCS to DNREC 

(November 2007)

• Implementation
– Workgroups
– Regulations
– Christina Basin Clean Water Partnership
– Projects throughout the Basin

Source: www.homestead.com



ImplementationImplementation

Christina Basin    
Tributary Action Team

Open Space 
Workgroup

Stormwater 
Workgroup

Wastewater 
Workgroup

Education 
Workgroup

Agriculture 
Workgroup

Meet the TMDLsMeet the TMDLs
Fishable, swimmable, potable by 2015Fishable, swimmable, potable by 2015

Presenter
Presentation Notes
Ultimate goal is to meet the TMDLs.  Developed a project list from each group on specific projects.



Implementation (cont.)Implementation (cont.)

• Develop language for regulatory 
recommendations.

• Examples:
– SW2: Design stormwater BMPs 

according to the TMDLs.

– WW2: Install performance standards 
and conduct inspections and pump- 
outs of OWTS.

Presenter
Presentation Notes
About 10 of the 40 recommendations need regulatory language written for them in order for the PCS to get passed need to have this information ready and available for review.  Using a lot of the information from the Inland Bays.



Implementation (cont.)Implementation (cont.) 
Christina Basin Clean Water PartnershipChristina Basin Clean Water Partnership

Policy Committee
DRBC, USEPA, DE DNREC, PA DEP

Coordinating Committee
DNS, UDWRA, CCWRA, CCCD

Task Force
BVA

Pennsylvania Delaware

Tributary Action Team

OS SWAg EdWW

PA Initiatives

Presenter
Presentation Notes
Work with Christina Basin Clean Water Partnership.
Fishable, Swimable, potable by 2015
Funding sources, projects, multiple stakeholders.




Implementation (cont.) Implementation (cont.) 
1. DNREC and IPA-WRA BMP Project

2. Trees for Wilmington Initiative

3. City of Wilmington Source Water Protection Plan

4. Christina Basin Brochure

5. Grant Funding Opportunities

Presenter
Presentation Notes





Martha Corrozi Narvaez
Water Resources Agency

Institute for Public Administration
University of Delaware

mcorrozi@udel.edu

THANK YOU!
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