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Presenter
Presentation Notes
Introduce yourself to the audienceMatt Garrett will provide a short bio of you prior to your presentation. 



Development of WRR
Watershed Resources Registry initiated in 2007 

• Comprehensive web based GIS mapping tool that assists with improving the 
regulatory process efficiency on a watershed scale.

• Intended to integrate the Clean Water Act (CWA) Sections 319, 401, 402, 
and 404, TMDL implementation practices, and multiple state programs.

• Collaborative 
approach with EPA 
Region III, U.S. Army 
Corps of Engineers, 
MDE, DNR, USFWS 
and MES.  

Presenter
Presentation Notes
In 2007. through Green Highway Partnership initiatives, EPA Region 3, Army Corps of Engineers and Maryland State Highway Administration formulated the first Watershed Resource Registry for a pilot study.  WRR is an interactive GIS-based screening tool.  Provides an integrated platform for combining investigating and targeting the efforts of all agencies and programs affecting watershed health.

http://www.usace.army.mil/Home.aspx
http://www.usace.army.mil/Home.aspx


Why Did SHA Develop WRR?

Resolve agency conflicts on by-pass project that 
had significant wetland and forest impacts

•Models developed 
to evaluate 
alternative options 
and environmental 
stewardship 
opportunities

•
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Presenter
Presentation Notes
Based on the needs of the by-pass project, we needed a tool to lead us to a solution. Origin: Limited number of tools existed to assist regulators and others in deciding both what activity might be most beneficial to the watershed and where that activity ought to occurWhy is it unique?There is extensive participation by federal, state and local governmentThere is agency collaboration and program integrationThree (3) Key Elements a collaborative, ongoing partnership a replicable scientific analysis framework an interactive websiteProcess expected (and has) to gain consensus with resource agencies and stakeholdersThis process supports a balanced approach to project implementation that moves closer to meeting both the transportation and natural resource needs. 



What is WRR?

• Interactive Geographic Information System (GIS)-
based screening tool that:
•Contains natural resource data that can be queried 
real time.
•Data web 
based and 
shared outside 
DOT
•Can be 
applied to 
large or small 
projects 4

Presenter
Presentation Notes
The WRR is a tool based in GIS that allows you to query geographic data from a web browser. Queries can be completed directly by the user to attain immediate informationData is centralized to easily manage version updatesBecause it is web based, it can be shared and used by multiple agencies for any type or size of project.Notes from Sandy:It would be helpful in the notes to discuss the expansion from US 301 to statewide.  How much of our effort went into the initial pilot; how much additional effort was needed to broaden to a statewide context. When we expanded from US301 to statewide we were still in the early phases of model development, so in terms of additional effort – it was minimal to expand to statewide.  The additional year between establishing the framework, refining the models, and deploying the website at a statewide level was time that would have been spent regardless of the extent of the WRR.  



WRR is Transferable
• Readily

available, 
public domain 
datasets

• State datasets 
can be 
incorporated

• Reflects shared 
federal/state 
priorities

National Datasets
USFWS NWI wetlands
NRCS soils
USGS land use/land 
cover
USGS streams, rivers, 
lakes, estuaries, etc.
USGS Watershed 
boundaries
EPA impaired 
watersheds
and more…

Maryland Datasets
Green Infrastructure
Blue Infrastructure
GreenPrint

Wetlands of Special 
State Concern
Tier II Waters
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Presenter
Presentation Notes
The WRR is transferable because it utilizes readily available data that is commonly used by multiple agencies when evaluating environmental questions in project development. The tool is also flexible in that unique data sets can also be incorporated and utilized. Notes from Sandy:Transferability may be a question that others have.  With lessons learned in the Maryland pilot, would the cost to other agencies be less than what was spent here.  For SHA the cost was small, but $1 million in EPA in-kind services is extensive.  Would EPA and the other federal agencies step forward elsewhere?   The cost would surely be less for other DOTs.  There was a number thrown out at a recent meeting with AASHTO and FHWA, but I believe it was too low.  In terms of transferability – the framework, model scenarios, and data structures would be shared.  We can also share the coding behind the WRR website application, so those items alone will significantly reduce their start up costs.  In terms of federal agency support, both EPA and COE HQ have been briefed on the WRR and are supportive of the tool.  Dominique from EPA Region 3 is pushing to transfer the WRR to other jurisdictions and has indicated EPA support outside of our region.  I cannot speak for COE.  



Benefits to WRR

• Reduces schedules and costs

• Less review/site assessment/coordination time

• Maximize avoidance and minimization efforts and identify 
mitigation opportunities that optimize ecological outcomes

• More informed and integrated decision making among multiple 
users

• Provides access to updated, consistent, and defensible data

• Is transparent, predictable, and reliable

•Because of its success, other agencies are also using it for their 
projects
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Overall, we have demonstrated that the benefits to WRR include time and cost savings to projects, while making better decisions and strengthening our relationships with resource agencies, stakeholders and the public. WRR has benefited both large and small projects. Because of its success, other agencies are also using it for their projects. In addition the regulatory agencies are requesting that applicants use this tool when developing their compensatory mitigation packages.



WRR Development 
Framework

Recognition 
of Needs

Identification 
of Partners/ 

Stakeholders

Initial 
Inter-Agency 
Agreement

Cataloging, Evaluation, & 
Comparison of Data, 
Literature, Tools, Needs & 
Gap Analysis

Development of 
Spatial Analysis 
Tools and 
Suitability Models

Field 
Verification

Application of 
Spatial Analysis 
Tools/Models

Final Structuring 
and Agreement on 
Agencies’ Visions

Presenter
Presentation Notes
The framework outlines the process followed to develop the WRR application. This would be the framework to build upon when transferring to another DOT. Background information:How long did it take to establish the framework? The agencies (outside of SHA and EPA) were identified to participate in the Fall of 2008.  By the Spring of 2010, the models were developed for the pilot area (from Slide 3 above).  By the Spring of 2011 the models were reworked to statewide and the web application was developed.  Initial framework took about a year and a half.  To go SW it was 2.5 years.   What was the investment in staff time and $?  Investment in staff time varied between agencies.  Majority of time on development was absorbed by EPA, USCOE and MES/SHA.  For SHA this involved approximately 400 hours of staff time per year during the development phase.  Primary contributors include EPA ($1,000,000 in-kind services and $65,000 grant funding), FHWA ($470,000 STEP grant funding), COE ($450,000 in-kind services and funding), and SHA ($330,000 in-kind services and funding - SPR).   How long should this take for others?  Initial estimates are approximately 1 year, dependent on using nationally available data sets and the existing MD based suitability models.  



Avoid and Minimize Using the WRR

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 

nformation 

•
•
•
•
•
•

•
•
•

•
I
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Presenter
Presentation Notes
I’ll be sharing with you several different types of projects to demonstrate how WRR is utilized. The first here is along MD 97 in Carroll County. There is a need to realign the road due to safety concerns, primarily to eliminate a high accident curve – high speed (55 mpg speed limit) roadway. This has resulted in tractor collisions due to poor sight distance at a farm driveway.  The objective is to realign the alignment and provide wider shoulders for tractors.This picture illustrates the potential alignments for consideration, along with the typically available resource information that is reviewed. Because the alternatives for the project are all on a new alignment, there is an opportunity to site the new roadway in a location that avoids or minimizes impacts to the aquatic resources. 



Avoidance and Minimization 
Results

Impact Types
No-Build

Alternative Alternative 1 Alternative 2 Alternative 3 Alternative 3A

Community Impacts 

Residential Displacements 0 1 1 2 0

Residential Properties Impacted 0 7 9 9 6

Range of Natural Environmental Impacts

100-Year Floodplain Affected (acres) 0
1.64 1.78 1.77 0

Wetlands Affected (acres) 0 1.35 1.36 0.56 0

Streams (lf) 0 289.3 409 113.7 11.1

Woodlands Affected (acres) 0 7.6 3.8 4.1 1.1

WRR Preservation Opportunity Impacts

Wetland Preservation (acres) 0 1.77 10.6 0.6 0

Upland Preservation (acres) 0 15.4 11.45 11.29 8.5

Riparian Preservation (acres) 0 8.9 6.6 5.09 3.02

TOTAL ACRES 0 26.07 28.65 16.98 11.52

Typical PACM Matrix 
Using the WRR 

Results 

Watershed Resources Registry Case 
Study

9/03/2013

Presenter
Presentation Notes
Based on the WRR queries, we were able to identify and quantify impacts to natural resources. Because we were able to screen the alternatives in WRR, we recognized that there was an opportunity to generate a new alternative that was able to avoid significant impacts - reducing our need for mitigation down to forest impacts primarily.What is the difference between a natural environmental impact and a WRR preservation opportunity impact?  The natural environmental impacts are using just the base data layer, an example would be wetlands – this information may only include impacts from either the NWI wetlands data layer or the DNR Wetlands data layer.  This should have been spelled out clearer in the slide.  The “Wetland Preservation” impacts includes the sum of all wetland base layers (NWI and DNR) and may be expanded in size because of the relative factors.  This acreage represents the output acreage from the model that corresponds with our alignments. 



Potential Preservation 
Impacts

Upland Preservation Wetland Preservation

Riparian Preservation Stormwater Preservation

Presenter
Presentation Notes
In addition, we are able to avoid areas for preservation.  This slide highlights four different types of preservation models, upland, wetland, riparian, and stormwater. With the WRR, we can now see preservation opportunities and their ranking of quality in relation to the project study area.  If impacted these opportunities would not longer be available.  With Alt. 3A we can avoid high ranked wetland opportunities while minimizing impacts to lower ranked Upland, Riparian and Stormwater preservation sites.  Notes from Sandy:WRR Preservation Opportunity Impacts - For planning projects, is this being analyzed across the board within OPPE - to not only minimize direct impacts, but opportunity impacts.  I do not recall this being presented at decision meetings on alternatives.   This is currently being integrated into OPPE's process, however it was used for MD198 and MD4 for conceptual mitigation within the PA/CM.  It was not used to analyze alternatives for AMMR. 



Using the WRR to Identify
Mitigation Sites

 

Upper Big Pipe Creek 
Watershed

Project Area

Potential
Mitigation Site

Stormwater Restoration

Upland Restoration

Presenter
Presentation Notes
The WRR can now be used to find opportunities within the same watershed to address forest impacts.  As you can see we were able to find a site that satisfies our forest mitigation needs, but by using the location details feature in the WRR application, I also see that this site is viable for wetland, riparian and stormwater restoration.  This is the tremendous benefit of using this tool – we can maximize the potential at this site for multiple resources, and…. Also address multiple regulatory program needs.  This example would satisfy MD’s Roadside Tree Permit, and if needed – our wetland/waterway permit, and also our stormwater management requirements.  Or… we can enhance further for stewardship benefits.



Capital Program Savings

WRR

Cost Savings
with WRR

Time 
Savings with

Site Search $50,000 4 months $37,500 3 months
Design $210,000 18 months $60,000 6 months
Agency 
Coordination/
Regulatory 
Review

$10,000 12 months $2,500 3 months

Total $270,000 2.8 years $100,000 1 year
*Cost/time savings would be post Location Approval and includes only mitigation tasks.

Costs Time

Presenter
Presentation Notes
We have been demonstrating and tracking cost and time savings to our capital program. Site search – traditional approach – hire a consultant to pull together a mitigation site search for your watershed of concern.  (assumes none prior available)Design – assumes reduced time for site approval; more buy-in from the agencies based on data sets being used and agreed upon criteria for suitabilityAgency coordination/regulatory review – reduced timeframe based on buy-in on approach followed to identify sites and continued coordination among stakeholders.Notes from Sandy:For site searches, how often do the agencies use WRR to steer SHA towards sites of particular interest or value? EPD is currently using the WRR to identify needed mitigation sites, however MDE has not directed us to use the tool.  MDE did however, request that a developer use the tool for a Charles County project.  



Chesapeake Bay TMDL –
WRR Strategies 











SWM 
Restoration/Preservation
Wetland Restoration
Upland 
Restoration/Preservation
Riparian 
Restoration/Preservation
Stream Restoration - Future
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Maryland is one of 6 along with D.C. within the Chesapeake Bay watershed.  In 2010, EPA Issued a TMDL for the Bay requiring each of the jurisdictions to achieve pollutant load reductions by the year 2025.  This is a brief list of some of the proposed strategies we are employing in MD to reach our targets.  The WRR can help us identify locations for these. Notes from Sandy:Provide general context for how you will employ WRR for TMDL.  In the notes, just ask me to provide BRIEF overview of TMDL requirements for Maryland.  I can cover the highlights in 3 to 4 sentences.  What would be helpful is 2 to 3 bullets on how WRR will be employed.  I can probably wing it, given that WRR will allow you to target TMDL $ to maximize impact on water quality.  WRR will be employed for TMDL for best management practices both within and outside of our ROW.  Specifically, the WRR will be used for: Identification of Potential Reforestation SitesTargeting for Stormwater Retrofits and BMPs



Stormwater Facilities

Presenter
Presentation Notes
Map highlighting WRR H2O Restorations locations that correspond to SHA’s planned or constructed bioswalesOf SHA’s planned or constructed bioswale sites (point locations) all correspond to WRR H2O Restoration locations.Largest percentage of sites fall within the highest site score.Notes from Sandy:This looks like a good example on how WRR can be used for our current SWM efforts and expanded efforts to meet TMDL requirements through the targeting of bioswale locations. Yes – and it highlights that where possible we will look for opportunities to “stack” BMPs.  This is something that is encouraged by the resource agencies for maximum ecological benefit.



Roadway Maintenance

– Identification of sensitive 
resources areas in close 
proximity to our 
maintained ROW areas

– Allows crews to avoid 
impacts in sensitive areas

– Avoidance/modification of 
work in sensitive areas

– Reduced potential for non-
compliance

– Opportunity to further the benefit of WRR through Operations 15

Presenter
Presentation Notes
WRR application can be accessed by our field staff prior to initiating routine maintenance work to avoid sensitive resource areas.  In many instances, the field crews assume a ditch is just a ditch and not a jurisdictional water.  By having the application available – we could avoid non-compliance findings. We are not currently using this in maintenance, however it could be used.  My understanding is that our FMT’s now have iPads available for their use in their vehicles.  Notes from Sandy:Should note on the slide that this is an opportunity to further the benefit of WRR through operations (since we are not employing).  If not enough room, I can cover in my comments.  Agreed.



Summary Case Study Findings

• Ensures a holistic approach to transportation 
planning – Better Decision Making

• Process supports a balanced approach to 
project implementation that moves closer to 
meeting both the transportation and natural 
resource needs. 

•Integrated approach (saves time/money)

• Improved stakeholder relationships

Presenter
Presentation Notes
Bottom line:  For each application of WRR to a project, we have made better decisions as a result. This includes hasn’t meant sacrifices or unreasonable compromises, but about balancing an approach to meet both the transportation and natural resource needs. By integrating this approach, we can plan our schedules with more certainty. This has saved us time and money. And, we are strengthening our relationships with our agency partners and stakeholders. Notes from Sandy:time/money savings - does this apply to all agencies, or just SHA?  Would apply to all agencies.  I don’t have numbers on the actual perceived reductions, but there is efficiency gained by all from the standpoint of access to multiple data sources and site information, everyone looking at the same information, consistent evaluation criteria to pare down sites, etc.



WRR Works Beyond SHA

• Web based tools allows use by other agencies

• Resource agencies validate data and analysis

• Charles County recommends it to development 
applicants

• MDE recommends it to consultants for use on 
their projects (mitigation site identification)

• Collaborating to ensure clean water in the 
Chesapeake Bay for all
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Presenter
Presentation Notes
What is really exciting for us is that other agencies had noted the value in WRR and want to apply it to their projects. This is possible because the tool is on the web and available to anyone. Its collective use is beneficial to each agency, and especially for the natural resources it is targeted to protect. 



Similarities to Eco-Logical

• SHA has developed and implemented new 
procedures, policies and tools for more 
effectively integrating ecological resource values 
into the transportation project-development 
process.  

• Utilization of the WRR is expected to improve 
review times and add a layer of consistency in 
the process.  
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Presenter
Presentation Notes
Notes from Heather Lowe:Eco-Logical established the framework that made the WRR possible.  It articulated the advantages of an ecosystem approach, and fostered the federal agencies' support for this approach through an MOU.  It stressed how integrated planning and ecosystem-based mitigation would make processes more efficient and cost-effective and allow for more meaningful mitigation and conservation by stepping back from project boundaries to see the bigger picture.   The goals established by Eco-Logical: conservation, connectivity, predictability and transparency are all supported by the WRR.  Use of the WRR leads to the protection of larger scale, high quality multi-resource ecosystems, reduced habitat fragmentation, and transparent and predictable decision-making.   The mulit-step integrated planning process established by Eco-Logical was the guide for development of the WRR.  We were able to establish and strengthen collaborative partnerships, identify and integrate management plans and establish and prioritize conservation and mitigation opportunities on an ecosystem scale.  Using the WRR, transportation planning agencies in Maryland are better able to plan and design projects that avoid and minimize impacts to high quality resources and plan for better mitigation earlier in the process.



Contact Us

Douglas Simmons, Maryland SHA  
dsimmons@sha.state.md.us

Website:
http://watershedresourcesregistry.com/
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