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SHRP2& Its Focus Areas
(Second Strategic Highway Research Program)

Safety: Fostering safer driving through analysis of driver, 
roadway and vehicle factors in crashes, near crashes, and 
ordinary driving.

Renewal: Rapid maintenance and repair of the 
deteriorating infrastructure using already-available 
resources, innovations, and technologies.

Capacity:Planning and designing a highway system that 
offers minimum disruption and meets the environmental, 
and economic needs of the community.

Reliability: Reducing congestion and creating more 
predictable travel times through better operations.



Eco-Logical:
Community of Practice
Purpose:

oTo continue the exchange of information after SHRP2 
activities have concluded. 

Goals:

oTo create a self-sustaining network of practitioners to share 
knowledge, best practices, ideas, and facilitate technical 
assistance amongst members. 



Implementing Eco-Logical

o Landscape-scale approach to 
transportation project 
development. 

o Transportation agencies 
collaborate during the planning 
process.

o Lead to agreed-upon mitigation 
strategies and timely permit 
decisions.



Eco-Logical Approach Steps 
1. Build collaborative partnerships & vision

2. Characterize resource status

3. Create REF

4. Assess effects on conservation

5. Identify & Prioritize actions

6. Develop crediting strategy

7. Develop agreements

8. Implement agreements

9. Update REF over time
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Eco-Logical
Website and Tools

https://www.environment.fhwa.dot.gov/ecological
/implementingecologicalapproach/default.asp



Todayõs Agenda

o Sean Connolly: Applying Eco-Logical to 
establish solutions for programmatic 
mitigation bank needs. 

o Kate Zielke:  Collect and organize 
geographic data to identify solutions 
for future conservation/mitigation 
sites.

o Suzanne Melim: Benefits of implementing 
Eco-Logical to planning wildlife crossings.



SCDOT Mitigation 

Strategy

Eco-Logical 2017



SCDOTôs Vision

The vision of SCDOT is to deliver, operate and 

maintain a world-class, 21st century, multimodal 

transportation system that enables the Palmetto State 

to continue to grow its economy, enhance 

communities, and improve the environment.



What is SCDOTôs Mitigation Strategy?

Å To solve the anticipated mitigation issue for projects prior to entering the 

NEPA phase to have more economical and readily available mitigation 

options to deliver projects while also benefitting the resources.  

Å Improve quality of project outcomes and improve scheduling for safer, 

improved infrastructure.

Å Begin development of a framework to improve watershed and ecosystem 

health as well as increase connectivity and conservation.

Å To develop a framework and foundation for an interagency collaborative and 

ecosystem approach to developing infrastructure projects.



SCDOTôs 

Historical 

Mitigation 

Methods



Problem Statement

Å Few Mitigation Banks

Å No Coastal Stream Mitigation Banks

Å Concern due to limited credits available even 

within approved banks

Å Permittee-Responsible Mitigation is not 

economical for smaller projects

Å Project delays and complexities

Å Volume of Projects

Å Increasing Costs



Volume of Projects



Projects with Possible Impacts



Two areas that 

immediately 

jump off the map

SC Mitigation 

Bank Service 

Areas

Zero bank 

coverage for 

these areas of 

the state

Also Coastal 

Area Wetlands 

Only



138 

projects 

identified 



Projects Lacking Bank Coverage



Increasing Compensatory Mitigation Costs
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Implementing Eco-Logical Steps 

1. Build collaborative partnerships & vision

2. Characterize resource status

3. Create REF (USC Forecast Tool)

4. Assess effects on conservation

5. Identify & Prioritize actions

6. Develop crediting strategy (AMP)

7. Develop agreements

8. Implement agreements

9. Update REF over time



REF STEP 3 ïForecast Impacts

Where are the 

future road projects?

Where are the 

wetlands and streams?

Where are the 

available credits?

Ok, specifically where

will the

surface/shoulders be?

Where are the

wetlands?

MODEL

NWI

NHD

& 

More

Impacts:

Wetland acres

Stream feet



Database
NLCD Imagery

Zoning

Historical maps

National Wetlands Inventory

USDA Soils

LiDAR



Data Sources

Sample of data sources that will be utilized

South Carolina Source

Grey Infrastructure

Roads SCDOT

Bridges SCDOT

Culverts SCDOT

Railroads SCDOT

Dams

SCDHEC, 

American Rivers

Land Development

Zoning

County Govs, 

COGs, MPOs

Land Cover USGS

GAP USGS

Parcels County Govs

Existing Land use aerial photography

Wildland Urban Interface SCFC

Habitat Fragmentation

Green Infrastructure

Local Parks County Govs

Publicly Owned Lands

USGS PADUS SCDNR

SC Forestry 

Commission

US Forestry

USFW

SCDOT

State Parks

National Parks

Other State 

agencies

Department of 

Correction

Department of 

Energy

Other Federal 

Agencies

Ports Authority

Army Corps of 

Engineers

Existing Conservation 

Easements

National Conservation 

Easement Database NRCS Easements

SCDNR

Land Trusts

SC Conservation 

Bank

Nature Conservancy, DU, 

NWTF, Audubon, Norfolk RR Other NGOs

Local Watershed Districts DNR will look

Existing Mitigation Banks

USACOE -

RIBITS

Service Areas

USACOE -

RIBITS

Physical Location

USACOE -

RIBITS

Threatened and Endangered 

Species SCDNR, USFW

SWAP species SCDNR

Trout streams

SCDNR, 

SCDHEC

EcoRegions SCDNR, USGS

Critical Area OCRM

Shellfish Harvesting

SCDHEC, 

SCDNR

Shellfish Bed locations

SCDHEC, 

SCDNR

Wetlands likelihood USC



Data Sources

SCDNR Focus Areas SCDNR

Farmland NRCS

Forest Action Plan SCFC

Blue Infrastructure

SCDHEC Watershed 

Atlas SCDHEC

Streams

SCDHEC, 

SCDNR, 

USGS

Wetlands likelihood USC

Rivers

USGS, 

SCDHEC, 

SCDNR

Scenic Rivers SCDNR

Lakes

USGS, 

SCDHEC, 

SCDNR

Ponds

USGS, 

SCDHEC, 

SCDNR

Aquifers

Ground Water SCDHEC

Water Quality SCDHEC

303(d) 

TMDL

Stations

FEMA floodzones FEMA

Watersheds 

SCDHEC, 

SCDNR, 

USGS

All HUCs available

SCDHEC, 

USGS

River Basins

SCDHEC, 

USGS

DNR Stream 

Assessment tool?? SCDNR

Other

Historical Aerials

USC Thomas 

cooper, counties

Census

LiDAR SCDNR



Example: USC-SCDOT 
Public Access Site www.wetmit.org



Desktop Road Modification Tool

Wetlands Impacts Stream Impacts



Itôs NOT all about SCDOT

Together, partners can work to implement an ecosystem approach to 

infrastructure projects. In doing so, substantive contributions to species, 

watershed, and ecosystem health and recovery can be made that are 

sometimes missed when regulations are administered on a project-by-project 

basis.

( ECO-Logical April 2006)



2nd Phase- Advanced Mitigation Partnership

Who: SCDNR, SCDHEC, USACE, USFWS, SCDOT, NMFS, SCFC, 

SCDOT, FHWA, USEPA

When: AMP meets every other month

What: Evaluate USC Forecast Model, SCDOT critical watersheds, and 

Short term/ Long Term Improvements

Why:  



SC Advanced Mitigation Partnership

1.  Discuss Absolutes for Mitigation.

2. Evaluate and incorporate overlapping Agency 

Missions and develop AMP step by step (e.g. 

303(d) list, Fish Passage).

3.  Share data between each agency. 

4.  Evaluate watershedôs needs and best way to 

protect and/or restore. (stream buffers, 

corridors, stormwater retrofit)



In other words...

Integrated Approach

Increased Connectivity and Conservation

Efficient SCDOT Project Delivery and Development

Improved Watershed and Ecosystem Health

Increased Transparency



Ultimate Goals

ǒCreate a methodology that is based on South Carolina resource needs and is 

scientifically sound

ǒ Continue collaboration and information sharing between state agencies and federal 

agencies

ǒHave a functioning web based tool that will identify enhancement/restoration and 

preservation opportunities for a variety of resources throughout the state of SC

ƺ This tool can be used for more than wetlands and stream mitigation site identification

ǒCreate solutions that benefit the state of South Carolina

ƺ Good for resources, Good for agencies, Good for taxpayers and general public



Solutions Begin with an Idea: JUST START



.

Future impacts and     
mitigation needs       

identified
(REF)

Identify Properties 
for inclusion

Submit to IRT                    
for approval

Amendment            
approved by IRT

Reimbursement 
used to fund future   

mitigation

Credits                            
Released

Mitigation used                 
for SCDOT projects

Reimbursement for 
project mitigation

ONGOING
Process

A POTENTIAL SOLUTION

(Long Term)

ÅAMP Generated Process



Sean Connolly

SCDOT Permitting Division Manager

connollyms@scdot.org

803-737-1398

Thank you!

mailto:connollyms@scdot.org


North Central Texas Council of Governments

AASHTO Eco-Logical Community of Practice Webinar 

January 31, 2017

How to Approach Your Transportation 
Environmental Needs Eco -Logically



36

Å2017: 7.2 million
Å2040: 10.7 million
Å4th Largest MSA by 

Population

Population

ÅOver 5,000 lane miles of 
highway
ÅLongest light-rail system in 

country 
Å$118.9 billion identified in 

Mobility 2040 plan

Transportation

Å12 counties
Å9,441 square miles
Å2nd Largest Metropolitan 

Planning Area

Area

Regional Perspective 
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NCTCOG Eco-Logical Efforts 

2008, 2013 FHWA Eco-Logical Grants

Regional Ecosystem Framework 
(REF)

Loop 9 Corridor Area Conservation Vision 
and Opportunities

Wetland and Stream 
Mitigation Assessment

REF Update

REF Website
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Regional Ecosystem Framework (REF)

ÅPlanning tool developed to identify 
natural/ecological/agricultural resources 

ÅDeveloped with feedback from resource agency 
partners

ÅData is aggregated to HUC12 level

ÅAn early screening tool, not a mitigation tool
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REF Layers

Green Infrastructure Layers 

Water Considerations Layers 

Ecosystem Value Layers 
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REF Data Sources

Green Infrastructure Layers 

National Land Cover Database (USGS/DOI)

Vision North Texas (NCTCOG)

Water Considerations Layers

303(d) List (Texas Commission on Environmental Quality)

Flood Zones (FEMA)

National Hydrography Dataset (USGS)

National Land Cover Database (USGS/DOI)

Ecosystem Value Layers

Regional Ecological Assessment Protocol (EPA Region VI)
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Impaired Water Segments
ÅRegion is divided into 1/4km² 

grid 

ÅSelect by Location tool is used to 
target grid cells that contain an 
impaired water segment

ÅGrid cells are assigned a score 
based on presence of an 
impaired water segment:

Layer Scoring Example

Grid Cell Attributes Score

No Impaired Water Segment 
Present

1

Impaired Water Segment Present 5
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Impaired Water Segments

Grid cell scores are aggregated to subwatershed level by 
using natural breaks to assign scores from 1 to 5

Layer Scoring Example

Grid-Level Scores Subwatershed Scores
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Current Applications of REF

ÅIn Mobility 2040:
ƁUsed in environmental scoring of roadway and transit 

projects

ƁIdentified HUC12 subwatersheds through which each 
project travels

ÅIncluded in publicly available REF Website

ÅUsed as an overlay layer to enhance analysis of 
estimated mitigation credit demand in Wetland and 
Stream Mitigation Assessment

ÅHelped develop NCTCOG culture of sensitivity to 
ecosystem approach
ƁLed to funding for Environmental Stewardship Program

http://nctcoggis.maps.arcgis.com/apps/webappviewer/index.html?id=629ea7bf1f5e4d93a38f857ebb1f2f1f
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Sharing REF Data

REF Interactive Mapping Website 
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Future Applications of REF

Mobility 2045 goals:

ÅIdentify which environmental resources in each 
subwatershed may face the greatest impacts generated by 
roadway and transit projects; will help identify future 
mitigation needs

ÅUpdate environmental scoring method and include score in 
project-selection process for Mobility 2045
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Issues to Address

ÅData updates
ƁDiversity, Ecosystem Sustainability, and Rarity layers 

produced by EPA using grant funds ïdata dates to 
~2001
ƁNatural Areas layers come from NCTCOG vision plan

ÅLimited species data
ÅCannot compare aggregated change over time
ƁAbout half of layers were not updated in 2014
ƁCounties for which data was available changed over time 

for one layer
ƁOriginal scoring of this layer did not differentiate 

between no data and lowest score

ÅAggregating data should be discussed
ƁPeople like to see one final score, but a lot of information 

is lost
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Wetland and Stream Mitigation Assessment

Four Components of Project

ÅQuantifying supply and demand of Clean Water Act 
Section 404 wetland and stream mitigation credits

ÅMapping available credits

ÅEstimating demand generated by roadway projects in 
Mobility 2040

ÅIdentifying potential locations for mitigation banks 
that would meet demand and generate the greatest 
ecological benefit 

ÅSought the expertise of resource and regulatory 
partners
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Wetland and Stream Mitigation Assessment

Supply and Demand

* Through November 2015
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Wetland and Stream Mitigation Assessment

Mapping Available Credits
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Wetland and Stream Mitigation Assessment

Estimating Demand Created by Mobility 2040
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Wetland and Stream Mitigation Assessment

Identifying Potential Mitigation Sites


