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Charting the Course

• The Challenges of Addressing 

Nonpoint Source Pollution

• The Need for Implementation 

Innovations (Chesapeake Bay)

• Collaborative Community 

Engagement Strategies as 

Necessary Innovations: Conewago 

Creek Case Study



The Problem

Nutrients: too much of a good thing

Map by Chesapeake Bay Foundation

Map by World Resources Institute



NPS Pollution as a “Wicked” Problem

Patterson et al. (2013) 

• Multiple, diffuse pollution sources

• Multiple drivers of nonpoint source 

pollution, with complex human and 

societal factors

• Many actors across many sectors

• Varied and uncertain pollution impacts 

and outcomes



Another Complication; Another Opportunity

The Invisible, “Everyone Pollutes” Dynamic

• The signs of environmental pollution that drove the “birth” 

of environmental law looked like this….











Addressing Nonpoint Source Pollution

A “Wicked” Problem (Patterson et al 2013)

• Requires a multi-disciplinary approach to 

problem solving

• Highly collaborative

• Building locally led, community based 

approaches is critical



Addressing Nonpoint Source Pollution

The Conventional Approach

Federal Clean Water Act

• Purpose of Act:

“ To restore and maintain the chemical, physical, and 

biological integrity of the 

nation’s waters by preventing point and nonpoint 

pollution sources . . . .”
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Clean Water Act

Addressing Nonpoint Sources

• States submit NPS management plans

• EPA approves, provides $$

• Priority for implementing “TMDLs”
•State establishes Water Quality Standards

•Assess waters; list impaired waters

•Develop TMDLs for impaired waters



GAO TMDL Report (2013)

• “Changes Needed if Key 

EPA Program is to Fulfill the 

Nation’s Water Quality 

Goals”



Meeting the Chesapeake Bay TMDL:

Innovations in Implementation Needed

From EPA website: 

https://www.epa.gov/chesapeake-bay-tmdl/epa-oversight-watershed-implementation-plans-wips-and-milestones-chesapeake-bay



Phase 3 Watershed Implementation Plan (WIP):
Local Engagement Strategies in High Priority Areas

Slides from SRBC presentation at 8/24/17 Phase 3 WIP Steering Committee meeting and L Schaefer & M Johnston presentation 

at 11/30/17 Phase 3 WIP Steering Committee meeting (all data draft and for hypothetical purposes only)



AEC’s Community Watershed Engagement

Facilitating Collaboration in Priority Watersheds

Slide from SRBC presentation at 8/24/17 Phase 3 WIP Steering Committee 

meeting (data draft and for hypothetical purposes only)

Lost Creek Partnership

Conewago Creek Initiative

Chiques Creek Reenvisioned

PA in Balance: Focus Lancaster



Community Watershed Engagement

The Conewago Creek Initiative

• A model for community watershed 

engagement

• Integrating research, extension, outreach 

and education

• Can a diverse, locally led partnership 

restore a watershed?



Alliance for the Chesapeake Bay

Aquatic Resource Restoration Co.

Capital Area RC&D

Chesapeake Bay Foundation

Chesapeake Commons

Dauphin County Conservation District

Elizabethtown Area Water Authority

Elizabethtown College

HRG, Inc.

Lancaster County Conservation District

LandStudies, Inc.

Lebanon County Conservation District

Londonderry Township

Lower Dauphin High School

Milton Hershey School

PA DEP

Penn State Public Media

Penn State University 

Red Barn Consulting

RGS Associates

South Londonderry Township

Stroud Water Research Center 

Susquehanna River Basin Commission

TeamAg, Inc.

Tetra Tech

Tri-County Conewago Creek Association

USDA ARS

USDA NRCs

US Fish and Wildlife Service

US Geologic Survey

Viable Industries, LLC

Wild Resources, Inc.

ZedX, Inc.

Conewago Creek Initiative

The Partnership



Conewago Creek Initiative

Organizational Structure

Project 
Advisory 

Team (PAT)

Stewardship 
Development 

Team
BMP Team Non Ag Team

Envt’l Markets 
Team

Monitoring 
Team

Staff support provided by 

Penn State Agriculture and Environment Center

• Project Coordinator (M. Royer)

• Assistant Project Coordinator (K. Kyler)

• Student Interns



Practices

People

Impact

Place

Conewago Initiative

Our Approach



People

• Over 100 residents engaged to create 

a “Vision for the Conewago”

• Over 40 community events engaging 

1,300 participants

• 135 “Stream Team” volunteers 

trained, 3,400 youth involved

• Website (conewagoinitiative.net), 

e-newsletter, Facebook

Increasing Outreach and 

Engagement



• Communicating value of 

ecosystem services: 

Stories from the Conewago

Place

Communicating the Value of 

Working Lands



Practices

Conservation Planning 

Prior to Initiative

Farmers with Plans
(70%)

Farmers without
Plans (30%)

Conservation Planning 

Since Initiative

Farmers with Plans
(98%)

Farmers without
Plans (2%)

Conservation Planning

Helping Implement Conservation



Practices

Implementing BMPs

• 7,602 acres of BMPs 
– cover crops, conservation tillage and 

forest riparian buffers, etc.

• 105,308 linear feet (20 mi) of BMPs
– fencing, terraces and stream bank 

restoration, etc.

• 60 additional BMPs
– stream crossings, waste storage 

facilities, and off stream watering, etc.



Practices
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• Comprehensive monitoring plan

– 13 stations (2 USGS gage stations)

– Water chemistry bimonthy

– Macros every 3-5 years

– Fish every 3 years

Impact
Monitoring the Results



Impact
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Progress on the Farm and in the Water: 

Hershey Meadows Restoration Project



Progress on the Farm and in the Water: 

Hess Farm Stream Bank Fencing and Buffer



Progress on the Farm and in the Water: 

Wenger Fencing, Buffer, Off-Stream Watering
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