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INTRODUCTION



What is an ARP
Advance Restoration Plan
• Like a TMDL + Watershed Implementation Plan

• Generates funding for voluntary BMP Implementation

• Effective for nonpoint sources

• Reserved for special cases

Some ARP Elements
• Prescribes numeric pollution reduction goal

• Determines BMP opportunities

• Determines how to credit BMPs

• Selects BMPs based on site needs, feasibility and economics

• Establishes schedule

• Describes stakeholder roles

• Education and outreach

• Monitoring and assessment

• Tracking and reporting

• Adaptive Management



Hammer Creek Headwaters

Geology information were derived from the pagpoly GIS layer provided by Pennsylvania Bureau of Topographic and Geological Survey, Dept. of Conservation and Natural Resources. Watershed delineated in part using TauDEM tools in ArcGIS Pro. 

Stream Segment impaired for Aquatic Life 
UseStream Segment Supporting Aquatic Life 
Use

Hammer Creek Headwaters Watershed

Bedrock Unit Boundaries in Subwatershed
Limestone or Dolomite Bedrocks in 
Subwatershed



Trout Potential



Speedwell Forge Lake

Photo by Bradford T. Clubb, Flyway Excavating, Inc.



Best Management Practices
BMPs
• Riparian Buffers

• Precision Grass Filter Strips

• Streambank Stabilization/Restoration

• Stream Fencing

• E&S Plans

• Conservation Tillage

• Grazing Land Management



Precision Grass Filters

How does pollution get from the 
landscape to the stream?



Precision Grass Filters






FIRST TRIENNIAL 
PROGRESS



First Triennial Progress

Tasks
• Monitoring and Assessment

• Partnership building

• Landowner Outreach

• Fundraising

• BMP Implementation



Monitoring Efforts

• Habitat screening

• Sediment deposition in pools and riffles

• Continuous instream monitoring
• Turbidity

• Flow 

• Temperature

• Benthic macroinvertebrates

• Fish



Monitoring: Habitat Screening
Sediment Deposition Plus Embeddedness:
• Threshold: 24



Continuous Instream Monitoring

• Temperature data from SRBC 
gage

• USGS gage to monitor sediment 
loads



Monitoring: Fish

TFI > 5.7 = impaired



Monitoring: Benthic Macroinvertebrates

IBI Score Thresholds:
• 43 for Cold Water Fishes

• 63 for High Quality



Landowner Outreach

Tasks
• Door to door visits

• Public mailing

• Public meeting, June 6, 2022

• Trifold pamphlet

• LancasterOnline newspaper article



Project Organization

Original Partnership
• Doc Fritchey Chapter of Trout Unlimited

• PA DEP

New Partnership
• Doc Fritchey Chapter of Trout Unlimited

• PA DEP

• The Nature Conservancy

• Lebanon County Conservation District

• Consultants



Fundraising

>$2.5 million raised: 
• 319 

• CAP

• SRBC

• NFWF 

• Trout Unlimited 

• Keystone Protein Settlement



Recent BMP Implementation

Lack of reductions so far:
• Landowner negotiations

• Design and permitting

• Fundraising

• Declining conservation tillage



Declining Conservation Tillage

Capital RC&D Transect Surveys
• Chesapeake Bay Watersheds

• 750 sample locations in Lebanon Co

• 150-200 in SE Lebanon Co. analyzed



Declining Conservation Tillage



Declining Conservation Tillage

Conclusions:
• Fluctuations in residue levels are 

expected to drive sediment loading

• Declining residue levels since the start of 
the project may result in a large 
increases in sediment loading



Declining Conservation Tillage

Photo by Andrew Bossi; Creative Commons Attribution-Share Alike 2.5 Generic

File:IMG 0408 - Hungary - Mushroom Farm.JPG - Wikimedia Commons

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by-sa/2.5/deed.en
https://commons.wikimedia.org/wiki/File:IMG_0408_-_Hungary_-_Mushroom_Farm.JPG


GOING FORWARD



Ongoing Efforts

• Demand for stream restoration
• Several projects being designed

• Others in waiting

• Can leverage other BMPs

• Lancaster Farmland Trust visits to ≈50 largest farms

• LCCD cover cropping program

• LCCD can provide E&S plans



Stream Restoration Projects



Legacy Sediment Removal



ARP lessons learned at year 3…

Challenges for Hammer
• Most BMP goals not met

• Time needed for partnership building,  
fundraising, landowner negotiation, 
design and permitting periods

• Declining conservation tillage in 
watershed due to farming trends

• Will there be enough money for legacy 
sediment removal?

Challenges for ARPs in general
• Partners lose interest when they see draft 

plans

• Need for professional implementation 
partners
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Get In Touch

The Department of Environmental Protection’s mission is to protect Pennsylvania’s air, land and water resources and to provide for the health and 
safety of its residents and visitors, consistent with the rights and duties established under the Environmental Rights Amendment (Article 1, Section 27 

of the Pennsylvania Constitution).

Michael Morris
Rachel Carson Building / Bureau of Clean Water

400 Market St
Harrisburg, PA Zip 17105

…
717.772.5670 / michamorri@pa.gov
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