
MDOT’S APPROACH TO 
MITIGATION USING THE 

WATERSHED RESOURCES 
REGISTRY (WRR) TOOL 

Presented By  
Sandy Hertz, Assistant Director 

Office of Environment  
Maryland Department of Transportation 

Presenter
Presentation Notes
Now that Jack has provided some background on the status of the wetland program in Maryland, it’s my turn to share some of the ways that MDOT determines our mitigation needs and the tool we use to help identify potential mitigation sites.  



PRESENTATION OVERVIEW 

• MDOT - The 2 Slide Tour 

• A Historical Look at Need’s Assessments 

• The Watershed Resources Registry Tool 

• Using the WRR 

 

 



MARYLAND DEPARTMENT OF TRANSPORTATION 

• Six Business Units and One Authority 
• The Secretary’s Office 
• State Highway Administration (MDOT SHA) 
• Maryland Transit Administration (MDOT MTA) 
• Motor Vehicle Administration (MDOT MVA) 
• Maryland Port Administration (MDOT MPA) 
• Maryland Aviation Administration (MDOT MAA) 
• Maryland Transportation Authority (MdTA) 

Presenter
Presentation Notes
MDOT consists of 6 business units and one authority.  By far our largest business unit is the MDOT SHA, with a geographic extent that covers the entire state.  
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MDOT – CONNECTING YOU TO LIFE’S OPPORTUNITIES 

Presenter
Presentation Notes
For those that like visuals – this one is for you!We have vehicle licensing, toll facilities, highways, planes, trains, and cranes



DETERMINING OUR NEEDS 



DETERMINING NEEDS: 
• Review the Consolidated Transportation Program 
• Review the Maryland Transportation Plan 
• Review MPO Long Range Transportation Plans 
• Review System Preservation Projects 
 

Presenter
Presentation Notes
CTP includes all MDOT business units and lays out our 6-year capital budget for transportation projects.  It is updated annually.MTP is updated every 5 years and looks 20 years out into the future.  It includes a region based framework for transportation planning.  MPO Long Range Transportation Plans.



DETERMINING OUR IMPACTS 

• TRADITIONAL DESKTOP ANALYSIS (PRE-GIS) 
• REVIEW OF PLANS 
• REVIEW SOIL SURVEYS, TOPOGRAPHIC MAPS, AERIAL PHOTOGRAPHY, NATIONAL 

WETLAND INVENTORY MAPPING, ETC. 
• ESTIMATE POTENTIAL IMPACTS BASED ON REVIEWS 

 
• LIMITATIONS 

• OUTDATED DATA SOURCES 
• WATERSHED CONTEXT CHALLENGING 
• ACCURACY OF ESTIMATES  

 
 

Presenter
Presentation Notes
I RECOGNIZE THAT MOST OF US HAVE BEEN USING GIS TO DETERMINE OUR WETLAND/WATERWAY IMPACTS FOR WELL OVER A DECADE, BUT I WANTED TO REVISIT BRIEFLY.  OUR OLD SCHOOL WAY OF CONDUCTING DESKTOP ANALYSIS LEFT A LOT OF ROOM FOR ERROR IN ESTIMATING IMPACTS.  NOT ONLY DID IT OFTEN INVOLVE OUTDATED DATA SOURCES, IT WAS ALSO DIFFICULT TO DETERMINE WATERSHED CONTEXT – HOW DID OUR PROJECT TIE-IN TO THE OVERALL WATERSHED HEALTH?



EMBRACING TECHNOLOGY – YOU 
CAN TEACH AN OLD BIOLOGIST NEW 
TRICKS! 



DETERMINING NEEDS: 
• Review the Consolidated Transportation Program 
• Review the Maryland Transportation Plan 
• Review MPO Long Range Transportation Plans 
• Review System Preservation Projects 
 

Presenter
Presentation Notes
No – You did not fall asleep between slides!  I’m bringing this back up because while technology has evolved, there are still some components of our needs assessments that remain consistent.  We still need to review our program, understand regional needs, and gauge our potential for impacts related to system preservation activities.



MDOT’S CHALLENGES 
 Small State  
 Many watersheds 
 Developed 
 Few banks 
 Small mitigation program 

Hard to find mitigation 
 Opportunity-based 
 Difficult to get agency buy-in 
 Poor sites (no functional replacement) 
 Outside impacted watersheds 

Delayed projects 
Delayed mitigation 

 
 

Presenter
Presentation Notes
I’m not going to spend a lot of time on the “why” the WRR was needed, but this slide speaks to some of the challenges we faced in MD following the 2008 Final Rule released by EPA and the US Army Corps of Engineers which helped to clarify how to provide compensatory mitigation and also provided a hierarchical preference for banking, ILF, and PRM.  Jack presented an update on the current state of the compensatory mitigation program in MD.  This slide is intended to speak to MDOT’s challenges.  Within MD, there are currently 4 approved banks, of which 2 include wetland credits, 1 includes stream credits, and 1 is unavailable for MDOT use.   The available banks are limited in terms of credits and are located in service areas that are outside of our project watershed.  As Jack mentioned, the ILF program in MD is not ready for our use, so mitigation continues to be primarily PRM.  Poorly constructed and poorly regulated and the outcomes were…..poor.  Small areas chosen for mitigation with really no functional value much less functional replacement.  MDOT needed a way to improve our site selection, environmental outcomes, and improve project timelines.  



Presenter
Presentation Notes
Is this familiar?  Innovation not only depends on our willingness to change, but also the ease of this transition.   



THE WATERSHED RESOURCES 
REGISTRY TOOL (WRR) 

Presenter
Presentation Notes
THE WRR HAS BEEN MDOT’S ANSWER TO SOME OF THE CHALLENGES.  UNLIKE THE CARTOON – WE DID NOT ACCEPT STATUS QUO.



WHAT IS THE WRR?  
• Collaborative Initiative 
• GIS Based Mapping Tool 
• Integrate Program Data 
• Avoidance and 

Minimization 
• Identify Opportunities 
• Assess and Compare 

Projects 
• Export Data and Site Maps 
• Record Site Information 

Maryland 
Department of  

the Environment 

Presenter
Presentation Notes
The Watershed Resources Registry grew out of the challenges mentioned previously.  Stakeholder agencies (including those listed below) recognized that there were a limited number of tools to assist regulators and others in deciding both what activity might be most beneficial to the watershed and where that activity ought to occur.   As a result, the agencies formed a Technical Advisory Committee to fill this gap.  The WRR is an innovative, collaborative approach to improving regulatory streamlining, and achieving sustainable watershed restoration and protection.  It is a comprehensive, replicable, framework and GIS-based targeting tool that: Integrates and streamlines regulatory programsGuides resource planners Saves time and money, and increases program efficienciesScreens for preferred actions and maximizes watershed benefitsIs transparent, predictable and reliableFacilitates multiagency input and coordination



USES FOR THE WRR 

• Avoid and/or minimize impacts 
• Find mitigation sites for impacts 
• Find areas to permanently preserve 
• Find opportunities for restoration 
• Find areas for reforestation to meet TMDL 
• Evaluate alignment options for transportation projects 

 



BENEFITS OF THE WRR 

• Integrates and streamlines regulatory programs 
• Promotes the watershed approach 
• Maximizes public investment’s value 
• Guides resource planners and regulators 
• Saves time and money, increases program efficiencies 



BUILDING THE REGISTRY 

Presenter
Presentation Notes
At its core, the WRR includes eight GIS-based analyses aimed at identifying and comparing potential restoration and preservation opportunities for wetlands, riparian, uplands, and stormwater. The Federal, State, and Local Government transportation, planning, regulatory, and resource agencies that comprise the Technical Advisory Committee or “TAC” are empowered to customize their modeling criteria based on consensus.  The process of determining the modeling criteria is iterative and the most time consuming.  The end result of these discussions are WRR model outputs that identify or list preservation or restoration sites that have GIS-based “absolute factors” and “relative factors”. The first image on this slide represents the factors considered by the TAC to predict suitability for wetland restoration.  The “Absolute Factors” listed at the bottom represent analyses that were conducted to locate areas where the criteria are met.  For example, the first bullet indicates “cannot be forested”.  The GIS data layer used may have been Land Use/Land Cover.  The GIS analyst removed all of the areas within this layer that were characterized as “forested”.   Similar for the next – “cannot be a wetland”.  Using National Wetland Inventory data as well as Maryland Department of Natural Resources data, the analyst removed all locations that were identified as “wetlands”.   This same process was followed for all of the factors.  The “Relative Factors” listed at the top of the image are additional features that would add ecological value to the site.   One example is “In a Blue Infrastructure high priority watershed”, which are higher ranking small watersheds that support high quality natural resources and critical fisheries spawning and nursery areas.  If we can identify a wetland restoration project within this watershed we may be able to further enhance the habitat within these areas.  The second image on the screen speaks to the GIS analysis that was done to create the outputs.   The individual data layers being analyzed are converted from vector data sets into a raster data set.   Then – each cell is given a value based on the factor criteria.  As an example – if you are using the 100-year floodplain data layer – the areas within the 100-year floodplain would be given a value of 1, those outside would be 0.   Each relative and absolute factor is treated similarly.   In the end – those areas that meet the absolute factors form an overlay.   In the image – the white area shown in the Absolute Factor grid indicate the areas that meet the factors for potential wetland restoration.  The relative factors are then overlaid to add the “desirable factors”.    In the example I am showing – there are 17 factors considered in the wetland restoration model.   The number of factors varies for each of the 8 suitability analyses, however the models were classified with scores of 1 to 5 using the Jenks natural breaks method.  The higher the score – the more relative factors exist for that particular site.  In the end, the raster data was converted back to vector data to create the outputs that we use.   



EIGHT GIS SPATIAL ANALYSES 
• Wetland Preservation 
• Wetland Restoration  
• Stream / Riparian Zone Preservation 
• Stream / Riparian Zone Restoration 
• Terrestrial Habitat Preservation 
• Terrestrial Habitat Restoration 
• Preserving Natural Hydrology for Stormwater  
• Restoring Natural Hydrology / Addressing Degraded Systems 



USING THE WRR 



SCENARIO:  TRANSPORTATION PLANNER CONSIDERING NEW 
CONNECTOR ROAD 
  
 
    

 

Project Engineer Adds 
Alignment Data 

Presenter
Presentation Notes
Engineer provides several possible roadway alignments.  You can load GIS zip files into the WRR.  - Avoidance and Minimization	�- Potential Mitigation Opportunities



   

 
 

ALIGNMENTS UPLOADED TO WRR 

Alignment 
Added Alt 2 

Alt 3 

Alt 4 

Presenter
Presentation Notes
Adding data is simple.  Browse to the zipped shapefile and it becomes part of the map.  You can keep adding alignments until you have all aternatives on the map.  As each alternative is added, the WRR automatically zooms in to the extent.Then you can start comparing alignments to see which results in the least environmental impacts.



 

DETERMINING IMPACTS 

Alt 2 

Alt 3 

Alt 4 

Presenter
Presentation Notes
Now the fun begins with adding layers to compare potential alignment impacts.  In this view I have only added a couple of the layers available in the WRR, NWI wetlands, topographic base mapping and SSURGO soils.  The WRR has over 150 data layers available, plus it has the ability (as demonstrated) to add additional layers.  As you zoom in on the map, additional details become available.  You can also click on the map to identify the type of wetland impacted, change the basemap, etc.  There are 14 different basemaps to choose from.  



AVOID AND MINIMIZE USING THE WRR 
     

3 

1 

2 

3A 

Considerations for Potential Alignments:  
 
•Wetlands 
•Streams 
•Floodplains 
•Green/Blue Infrastructure 
•Land Use/Land Cover 
 

 
 

•Forest Interior Dwelling Species 
•Targeted Ecological Areas 
•Sensitive Species Area 
•Chesapeake Bay Critical Area 
•Property Owner Information  

  

Presenter
Presentation Notes
Look at resources to be impacted (wetlands, floodplains, waterways, Tier II, other resources (FIDs, GI, etc.)Over 140 layers in TOC, 13 basemaps, links to MD iMap, etc.



EVALUATE IMPACTS 

• Tier II Watersheds 
• Piney Branch 
• Mattawoman 
• Port Tobacco 

• Wetlands/Streams 
• 1.03 acres PFO wetland 
• 940 lf stream 

• Mitigation required 
• 2.06 acres PFO wetland 
• 940 lf stream   



MITIGATION SITE SEARCH 

Presenter
Presentation Notes
Wetland mitigation search . . .  �	Using the modelsThere are a number of ways to use the WRR app to find opportunities for mitigation.  You can simply toggle on and off the model output layers or, you can use the find opportunities tool which allows you to select the County, watershed, type of mitigation you are pursuing, size of the site, etc.  



DESKTOP REVIEW OF SITE CONDITIONS 
  

Presenter
Presentation Notes
Here we have zoomed in tighter to the site and turned on the aerial imagery to get a sense of existing landuse and potential concerns from a site plan standpoint.  You can also adjust the transparency of the data layers.



REVIEW EXISTING RESOURCES 

Presenter
Presentation Notes
This is a zoomed out view of the site with an overlay of the floodplain mapping.



EVALUATE SITE USING LOCATION DETAILS   

Presenter
Presentation Notes
Location Details gives us additional information about the potential for this site to have additional ecological functions.  



 

LOCATION DETAILS REPORT 



SHARING SITE INFORMATION 



EVALUATE SITE . . .  
 PROPERTY OWNER INFORMATION   

Presenter
Presentation Notes
In the Maryland WRR we have also included parcel information with a direct link to the Department of Assessments and Taxation.  This allows us to see who may own the property, estimated amount of land that is unimproved, etc.  It also allows us to access property owner information for contact purposes and to gain access to the site for a more thorough evaluation of the potential.



EVALUATE SITE . . .   
 SITE VISIT INFORMATION 

Presenter
Presentation Notes
Once field visits have been conducted we can upload the site visit information directly to the WRR application.  This information would be available for others to see as well.



LOOK FOR WETLAND RESTORATION . . .   
 USING “FIND OPPORTUNITIES” 

Presenter
Presentation Notes
As I mentioned before – you can also conduct a site search using the find opportunities tool, by selecting the county and the watershed – along with the type of opportunity you are seeking.



LOOK FOR WETLAND RESTORATION . . .   
 USING “FIND OPPORTUNITIES” 

Presenter
Presentation Notes
The results will be listed in the results tab.  You can use the zoom function to go directly to a site.  Can sort by score and by acreage.  



THE WRR CAN BE USED BY REGULATORY/RESOURCE 
AGENCIES AND APPLICANTS TO EVALUATE IMPACTS… 

• Proposed impacts (e.g., linear projects) 
• Impact alternatives (e.g., alternate alignments) 
• Site visit pre-screening 



AND TO EVALUATE COMPENSATORY MITIGATION . . . 
 

• Locate a mitigation site 
• Evaluate ecological benefits of a proposed mitigation 

site (Bank, In-Lieu Fee, or Permittee-Responsible) 
• Compare different proposed mitigation sites 



ADDITIONAL BENEFITS 
• Help meet Federal Mitigation Rule requirements 

• Site selection based on watershed approach 
• “Environmentally preferable” mitigation option 
• “12 Elements” requirements 
• In-Lieu Fee Program – Compensation Planning 

Framework 
• Allows multiple users to enter site data – registry 
• Improves likelihood of agency concurrence on proposed 

projects 



SUMMARY 

• MDOT uses the WRR to better evaluate project impacts and mitigation 
opportunities 
 

• WRR is a good screening tool to locate and evaluate proposed 
impacts and mitigation 
 

• While it shows technical feasibility of projects, the main goal of the 
WRR is to show the landscape value 



 
Sandy Hertz, Assistant Director 

Office of Environment  
Maryland Department of Transportation 

410-865-2780 
shertz@mdot.state.md.us  

 
www.watershedresourcesregistry.com  

THANK YOU! 

mailto:shertz@mdot.state.md.us
http://www.watershedresourcesregistry.com/

	MDOT’s Approach to Mitigation Using the Watershed Resources Registry (WRR) Tool
	Presentation Overview
	Maryland Department of Transportation
	MDOT – Connecting You to life’s opportunities
	Determining our Needs
	Determining Needs:
	DETERMINING OUR IMPACTS
	EMBRACING TECHNOLOGY – YOU CAN TEACH AN OLD BIOLOGIST NEW TRICKS!
	Determining Needs:
	MDOT’s Challenges
	Slide Number 11
	The watershed resources registry tool (wrr)
	What is the WRR?	
	Uses for the WRR
	Benefits of THE WRR
	Building the Registry
	Eight GIS Spatial Analyses
	Using the WRR
	Scenario:  Transportation Planner considering new connector road�	��		
			
	Determining impacts
	Avoid and Minimize Using the WRR�
	Evaluate Impacts
	Mitigation Site Search
	Desktop Review of Site Conditions�	
	Review Existing Resources
	Evaluate site Using Location Details  
	Location details report
	Sharing site information
	Evaluate site . . . �	Property owner information  
	Evaluate site . . .  �	Site Visit Information
	Look for wetland restoration . . .  �	using “Find opportunities”
	Slide Number 33
	The WRR can be used by regulatory/resource agencies and applicants to evaluate impacts…
	and to evaluate compensatory mitigation . . .�
	Additional Benefits
	Summary
	THANK YOU!

