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Introduction

Mike Sachs

General Manager, Northeast

RES | res.us

Cell: 412.334.1785

Restoring a resilient earth for a modern world

Title

Contact
Ward@Landstudies.com | 717.413.9081

http://www.res.us/
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Our teams cover the project lifecycle

Behind the Scenes

• Land acquisition

• GIS specialists

• Environmental, health, safety and security

• Regulatory project managers

• Project controls

• Government affairs

• Public and community  relations

• Financial

• Legal

On the Ground

• Certified foresters

• Construction managers

• Engineers

• Field crew members

• Field ecologists

• Hydrologists

• Landscape architects

• Nursery managers

• Stream designers

• QA/QC oversight teams

• Superintendents

• Wetland scientists

• Wildlife biologists



4

Agenda

1. Introductions

2. Purpose

3. Problem Statement

4. Case Studies

5. Solutions

6. Discussion



5

1. Promoting increased collaboration to 

manage land resources in an increasingly 

complex industry.

2. Compare projects that restore a broader 

suite of functions to those that aim to 

restore fewer functions.

Purpose

“Watershed-scale features, such as aquatic habitat 

diversity, habitat connectivity, and other landscape 

scale functions”



Stewardship  A long game, with resiliency as the prize

Under 
Active Stewardship

294
Mitigation sites 

Self Sufficient,
Permanently Preserved

112
Mitigation sites 

Designed and Built
since 2007

406
Mitigation sites 
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Property 
Considerations
• Parcel Size & Boundaries

• Ownership, Chain of Title

• Existing Encumbrances

• Existing Improvements

• Access, Physical and Rights

• Mineral Rights

• Timber, Crop, Artifact Value

• Existing Land Use

• Site Protection

• Zoning

• Local Opposition
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Functions and Values (Services) of Aquatic Resources

Functions and Values (Services)

• Upland Buffers/Riparian Areas

• “help improve or maintain local water quality” (40 CFR Part 230)

• “helps protect terrestrial wildlife habitat, aquatic habitat, and water 

quality”

• “e.g., flood storage, temperature moderation, nutrient filtering” 

(enviroatlas.epa.gov)

• Wetlands & Streams

• “water quality, flood control, shoreline protection”

• “water quality, habitat creation, species recovery and recreation”

• “Public interest factors, such as water quality, flood hazards, and fish 

and wildlife protection”  “water quantity” (40 CFR Part 230)

• “food and habitat for fish and wildlife, including threatened and 

endangered species; water quality improvement; flood storage; 

shoreline erosion control; economically beneficial 

natural products for human use; and 

opportunities for recreation, education, and research” 

(www.epa.gov/watertrain)
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Land Use & Hydromodification, “Urbanization Impacts”

Impact of Ditching and Changes in Hydrology 

on Stream Corridor Ecology                      on Watercourse Erosion and Base Flow

“US Scientists Establish that 
Stream Biodiversity Declines at 
Extremely Low Levels of Urban 

Development”

July 2, 2011 - Posted in Pollution 

Prevention, Protecting Water 

Quality and Ecology, Uncategorised

https://waterbucket.ca/

https://waterbucket.ca/wcp/category/protecting-water-quality-and-ecology/pollution_prevention_protecting_quality_and_ecology/
https://waterbucket.ca/wcp/category/protecting-water-quality-and-ecology/pollution_prevention_protecting_quality_and_ecology/
https://waterbucket.ca/wcp/category/protecting-water-quality-and-ecology/
https://waterbucket.ca/wcp/category/protecting-water-quality-and-ecology/
https://waterbucket.ca/wcp/category/uncategorized/


Deforestation & 

Logging Roads

Tillage

Ditching & 

Drainage

Land Use Change & Hydromodification, Pre-Industrial Era 

Pennsylvania State Archives

University of Minnesota Extension

National Water Summary on Wetland Resources

United States Geological Survey Water Supply Paper 2425

Ven Wert, Ohio Times Bulletin

“The heroic effort it took to finally drain the Black Swamp merited a 

state historical marker, which is located at Archbold. Ditching and 

tiling helped transform the 1,500 square miles of swamp into 

productive farmland.”



Extractive Industries
Tillage, Erosion, & 

Sedimentation

Drainage & 

Channelization

Land Use Change & Hydromodification, Industrial Era

Pennsylvania State Archives

Pennsylvania State Archives Ohio State University Library

PHMC PA Agricultural History Project



Rural Suburban Urban

Land Use Change & Hydromodification, Modern Perception



Land Use Change & Hydromodification Illustration



Less Integrated Approach

Riparian Forest Buffers in Agroecosystems - Lessons Learned From the Bear Creek Watershed, Central Iowa, 

USA; July 2004; Agroforestry Systems 61(1):35-50, DOI:10.1023/B:AGFO.0000028988.67721.4d

https://www.researchgate.net/journal/Agroforestry-Systems-1572-9680
http://dx.doi.org/10.1023/B:AGFO.0000028988.67721.4d
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Expanding Land-Based Conservation & Restoration Programs
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The Watershed Approach

The Watershed Approach

• “requirements determined through the watershed approach 

should not focus exclusively on specific functions (e.g., water 

quality or habitat for certain species), but should provide, where 

practicable, the suite of functions typically provided by the 

affected aquatic resource” (40 CFR Part 230)

• “the approach can result in cost savings by leveraging and 

building upon the financial resources and the willingness of the 

people with interests in the watershed to take action. Through 

improved communication and coordination the watershed 

approach can reduce costly duplication of efforts and 

conflicting actions.” (Watershed Approach Framework EPA 

840-S-96-001)



Causes of Impairment
Pre-Restoration 

Conditions
Restoration Approach

The Watershed Approach

Pennsylvania State Archives



Restoration Types

Enhancement Tributary Rehab. Tributary Rehab. Large Stream

Restoration Medium 
to Large Stream

Headwaters 
Restoration

Definitions

Preservation means the removal of a threat to, or 

preventing the decline of, aquatic resources by an action in 

or near those aquatic resources. This term includes activities 

commonly associated with the protection and maintenance 

of aquatic resources through the implementation of 

appropriate legal and physical mechanisms. Preservation 

does not result in a gain of aquatic resource area or 

functions. 

Enhancement means the manipulation of the physical, 

chemical, or biological characteristics of an aquatic resource 

to heighten, intensify, or improve a specific aquatic resource 

function(s). Enhancement results in the gain of selected 

aquatic resource function(s), but may also lead to a decline 

in other aquatic resource function(s). Enhancement does 

not result in a gain in aquatic resource area.

Restoration means the manipulation of the physical, 

chemical, or biological characteristics of a site with the goal 

of returning natural/historic functions to a former or 

degraded aquatic resource. For the purpose of tracking net 

gains in aquatic resource area, restoration is divided into 

two categories: reestablishment and rehabilitation

Wetland 
Enhancement

Wetland 
Reestablishment

Alluvial Fan 
Restoration
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Land Use Conflict:  Local Opposition 

“Is the watershed approach causing excessive temporary harm by clearing existing trees and temporarily

releasing construction-related sediment and nutrients, and would a riparian buffer preservation or

enhancement project reduce a material amount of pollutants while avoiding the temporary disturbance?”

Case Study No. 1 – Pollutant Reduction Project

Post ConstructionExisting Conditions
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Alternative 1 – Providing a Suite of Functions Alternative 2 – Focusing Exclusively on Specific Functions

Case Study No. 1 – Pollutant Reduction Project

On the order of 1,000,000 lb/yr reduction in 

sediment loading

On the order of 1,000 lb/yr reduction in sediment loading

https://stroudcenter.org/restoration/

Screenshot captured 12/30/2022

https://stroudcenter.org/restoration/


Case Study No. 2 – Stream and Wetland Mitigation Bank
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Land Use Conflicts:  Existing Mitigation & Farmland 

Preservation

• Existing Stream-Only, Enhancement-Only 

Compensatory Mitigation

• Existing County Farmland Preservation

“Is there a compliance concern in overlaying site 

protection instruments to implement the watershed 

approach?”

“Is there meaningful harm done or material uplift 

created in removing prior stream enhancement 

efforts to a construct an integrated stream and 

wetland restoration project?”
https://huntingdoncd.org/

Screenshot Captured 4/4/2023

https://huntingdoncd.org/
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Case Study No. 2 – Stream and Wetland Mitigation Bank
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Land Use Conflicts:  local opposition and co-location with 

agricultural uses

• Local Zoning: Master Plan, Floodplain Overlay, “Lawn 

Mowing” Ordinance

• Existing Agricultural Preservation

• Tenant Farmer, Loss of Productive Land

• Existing Stream Enhancement

“Is there harm done in removing prior small scale enhancement 

efforts and overlaying site protection instruments in application of 

the watershed approach?”

Case Study No. 3 – Stream and Wetland Mitigation Bank
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• Example average cost per project

• One non-profit organization reports, “24 projects 

Totaling $4,923,270”, or about $205,000 per project

• H2Ohio’s 2022 Annual Report includes 88 wetland 

projects launched and $91.7M committed, or about 

$1,042,000 per project

• Do small-scale or incremental projects include site 

protection?  In what form?

• Do these programs’ goals result focusing 

exclusively on specific functions?

Well-Intentioned Projects, Long-term Complications Test for Unintended Land Competition

1. Does your project or program focus 

exclusively on specific functions?

2. Is a long-term site protection instrument 

necessary and if so, could it be written to 

permit future projects using the watershed 

approach?

3. Could restoration ecology advance or grow 

in a way that would provide a broader suite 

of functions on the same land?

“So What”



msachs@res.us 

General Manager, Northeast

Mike Sachs
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