EPA Region 4 White Paper for Discussion by the SAB Committee on Valuing the Protection of Ecological Systems and Services at its September 13-15 Meeting.


White Paper on the Southeastern Ecological Framework:

Economic Analysis of Environmental Services 

Description of Problem

In the Southeast, as in other rapidly developing parts of the country, there is a critical need to address how human actions impact the ecosystems’ ability to function and provide needed environmental and economic benefits.  As current population growth and economic development trends continue, human actions are threatening the benefits of ecosystem function by fragmenting the natural landscape.  New road construction, agriculture expansion, and sprawling communities represent the most identifiable changes to the natural landscape.  These activities often cut through existing ecologically significant areas dividing them into isolated parts.  Research shows that as fragmentation increases, landscapes lose their ability to sustain their natural systems.  This in turn decreases biological diversity, degrades water and air quality, reduces the capacity to assimilate and store water, cuts off or eliminates migratory pathways, and places an increasing economic burden on the human population.  It is this economic issue that is drawing greater attention from state officials, community leaders, taxpayers, and the public.  

As ecological systems decline and are no longer able to provide the natural resources and services they once did, communities must become reactive.  Spending taxpayer revenues on a continual basis to provide a replacement for the ecosystem benefits removed from production.  In Region 4, states have recognized the need to proactively protect natural resource areas and are implementing Greenspace Protection Programs.  Georgia’s Community Greenspace Plan and North Carolina’s Million Acre Initiative are just two statewide programs that are currently in place.  Unfortunately, very little data is available to help state and local leaders assess and account for the economic value of the greenspace and the ecological services provided.  Please see Appendix A for a list of economic papers used in our discussion with EPA’s National Center for Environmental Economics and county commissioners.

The Central Issue

The Southeastern Ecological Framework (SEF) is a computer-based, planning and decision support tool that identifies and facilitates the protection of ecological systems that provide clean water, clean air and quality land.  In Region 4, we have been working with many of the local counties and regional planning organizations involved in the Georgia and North Carolina greenspace programs.  The SEF has helped provide a “framework” for community leaders to identify key ecological areas and develop greenspace strategies.  However, the SEF is not able to address the number one issue plaguing regional and county governments.  That issue focuses on how to assess value to the natural resources protected as greenspace in comparison to the developmental value of the land.  From a regional perspective, it would be of great benefit to the program staff and land planning organizations across the southeast if we could identify a mechanism for assessing the economic value of a given piece of land based on landscape characteristics.  In other words, can you identify a way to help determine the monetary value of the ecological services provided by the wetlands, riparian buffers, wellhead protection areas, drinking water sources, water assimilation and storage (flood protection) areas, carbon sequestration and particulate matter removal, silviculture or agricultural activities, or any other environmental service being provided by the natural landscape in question?  In essence an index of environmental service benefits that can be translated to dollars.  See Appendix B for a slide depicting index development approach.

During our review of this issue, it has become apparent that there are a number of alternative methodologies for determining the value of environmental services.  For instance, some may value an acre of wetlands at $4.50 because the land cannot be developed.  Others may view a similar acre of wetlands on a high elevation mountain bald as being worth $2,000,000 because of the amount of energy that would be needed in order to replace the landscape.  It is our opinion that neither of these economic methodologies has really provided a valid assessment of the value for this acre of wetland.  And the information at the extremes of ecological and/or economic thought is of little use to a decision-maker trying to balance the benefits of developing or protecting the resource in question.  We must be able to apply a viable value to the resource, that is not couched in terms of what somebody says they will pay or some marginalized value of the first wetland lost.  The approach must link the environmental services provided and the replacement of those services, while providing a consistent framework for local decision-makers and used on any landscape across the nation.

Overview of Organizations 

EPA, Region 4 has been a leader in the identification of critical ecosystems at a regional scale.  In an effort to identify where the good areas in the Southeast were located, EPA Region 4 began collecting location based data across the 8 states that make up the region.  As Geographical Information System (GIS) technology began to speed the analysis of multiple data layers, EPA also began to finalize a Multi Resolution Land Cover (MRLC) assessment of the Nation.  These efforts provided the opportunity to assess landscape conditions across multiple states.  To integrate the new national landcover data and other GIS information into a comprehensive view of the Southeast, EPA Region 4 entered into a cooperative agreement with the University of Florida (UFL) to expand their recently completed and peer reviewed work identified as the Florida Ecological Network.  The result of this cooperative agreement is called the SEF and has been used to support strategic planning efforts across federal agencies, between EPA programs, with state and local governments, and nonprofit organizations across the region.  See Appendix C for web link to review the SEF final report.  

EPA Science Advisory Board (SAB) has reviewed the SEF for relevance to EPA’s mission, methodology used to develop the hubs and corridors, the data used to assess the ecological condition, and the usefulness of the approach used to develop a national framework.  The SAB had a favorable review of the SEF and has since reviewed the critical ecosystem work done in Region 5.  See Appendix D links for SAB review, Regional response and EPA Administrator’s response.  The SAB has also provided further guidance in relation to critical ecosystem protection through their report on Assessing and Reporting on Ecological Condition.  The SAB report is being used as a guide for comparing large-scale critical ecosystem assessment approaches across regional offices and state, federal and nonprofit organizations.  Please see link in Appendix E for SAB report.

The Regional Ecosystem Protection Network (REPN) is an informal organization created after the Region/Office of Research and Development (ORD) Critical Ecosystem Workshop held in Keystone, Colorado.  The organization seeks to incorporate ecosystem concepts into the programmatic activities across EPA.  REPN has focused their activities on supporting Regional EPA Offices with the geospatial tools, data and information to support ecosystem assessments at a regional scale that can be integrated nationally.  The national integration aspect is important for brining regional landscape issues into programmatic decision making at the regional level while also providing the national perspective for EPA program guidance from Headquarters.  See Appendix F for link to REPN Fact Sheet.

Natural Resources Leadership Council of the States (NRLCS) has requested that the EPA create a National Ecological Framework, along the lines of the SEF, to support state cross boundary natural resource protection issues and a more holistic approach to leverage resources across federal and state agencies for the protection of the resources identified.  The NRLCS has requested that the REPN, Regional EPA Offices, ORD, and EPA Headquarters work in association with other federal agencies and nonprofit organizations to complete this work so that limited resources can be more efficiently and effectively utilized.    See Appendix G for NRLCS Resolution and response letter.

Proposed Project Overview

Our work with county officials and non-profit organizations in the southeast has directed our attention to a number of economic issues that we cannot answer.  The primary issue for these groups has been how to evaluate the trade-off between development of the resource (which can more easily be measured in economic terms of dollars gained in tax revenue) and the environmental services provided by protecting the resource.  For instance, a new strip mall development would like to fill in some wetlands.  The wetlands need to be filled to provide a parking lot that will meet the required zoning code.  The developer would also like to reduce the required riparian buffer from 100 feet to 50 feet so that truck deliveries can be made in back of the facility.  Since the planning department has no direct valuation of the benefits of maintaining the wetland or the riparian buffer, the zoning variance is granted.  

The resulting impact of the decision in environmental terms is the reduction in water quality from stormwater runoff, increased flooding potential because the rain water can no longer filtrate through the porous surface of the ground, reduction in aquifer recharge due to the impervious surface, increased stream flow from storm water runoff, additional sedimentation, higher water turbidity making it more difficult for fish to find food, loss of particulate matter filtration from the tree canopy, the release of stored carbon and future carbon sequestration capability.  The list goes on, but no consideration has been given to these issues because nobody has given the resources a value that the commissioner(s) can use to support the current zoning ordinance.  

In order to help support decisions of this type we are hoping to develop an environmental services index that will provide some guidance to organizations that want to do the right thing, but need the tools to support those decisions.  There are a number of areas that we would like to discuss with the SAB in order to develop an understanding of what services are provided by the landscape and how best to capture those services in terms of some type of valuation.  The landscape characterization may include valuing the environmental services provided by 1) riparian buffers, 2) wetlands, 3) trees, and/or 4) connectivity.  

There are four areas that we would like to evaluate under each of these land characteristics.  First is the value of the land cover type in relation to water issues.  This could be focused on benefits of the land cover type to a) drinking water supply, b) sedimentation load reduction or soil retention, c) waste water treatment, d) cloud formation e) drought recovery via aquifer recharge or water retention/storage, and e) flooding or other storm protection.  Second is the value of land cover type in relation to air issues.  This could be focused on a) urban heat island reduction, b) particulate removal, or c) carbon sequestration.  Third is the value of land cover type in relation to habitat connectivity or species diversity.  This could be focused on a) value of species, b) migratory birds, c) fish populations, d) game species, e) disturbance regime recovery.  Fourth is the value of land cover type in relation to more anthropogenic aspects.  This could be focused on a) recreational value, b) timber, c) pollination for agriculture, d) land value, or e) hunting/fishing. 

Potential Project Matrix

 SEQ CHAPTER \h \r 1 

	Ecological Services
	Riparian Buffer
	Wetlands
	Trees
	Connectivity

	Drinking Water Supplytc "Drinking Water Supply"
	X
	X
	X
	X

	Sedimentation Reduction
	X
	X
	
	X

	Waste Water Treatment
	X
	X
	X
	

	Cloud Formation
	
	
	X
	

	Aquifer Recharge
	X
	X
	X
	X

	Water Retention or Storage
	X
	X
	X
	X

	Flooding/Storm Protection
	X
	X
	
	X

	Urban Heat Island Mitigation
	
	
	X
	X

	Particulate Matter Removal
	
	
	X
	

	Carbon Sequestration
	X
	X
	X
	

	Value of Species
	
	X
	
	X

	Migratory Birds
	
	X
	X
	X

	Fish Populations
	X
	X
	
	X

	Game Species
	
	X
	X
	X

	Disturbance Regime Recovery
	X
	X
	
	X

	Recreational Value
	X
	X
	X
	X

	Timber
	
	
	X
	

	Agricultural Pollination
	
	
	
	X

	Land Values
	X
	X
	X
	X

	Hunting/Fishing
	X
	X
	X
	X
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This matrix outlines one potential approach to developing an environmental services index that will allow an individual to evaluate known landscape characteristics in a given area within the context of some economic value that has been identified for the given environmental services provided by that type of landscape.
This matrix is not exhaustive or by any means representative of the only approach to valuing the landscape.  It is simply an attempt to provide for a starting point in moving forward with the discussion of what environmental services should be valued.  It depicts our thinking on some of the important ecosystem services and how one might be able to view the landscape characteristics in a consistent framework that can provide planners with an objective assessment of the benefits provided by the landscape at any given point.  Establishing how best to value those benefits is where we need the SAB’s expertise.
Results

The results of this effort will provide a basis for supporting long-term functionality of the ecosystem and support EPA’s strategic planning goals and objectives associated with providing clean air, clean and safe water, and healthy communities and ecosystems for America.  The information obtained from this exercise will fill a significant void in local decision making by balancing land use decisions between development and protection of natural resources.  EPA is positioned to take a leadership role in establishing a solid foundation for the valuation of ecological services.  Through the integration of natural resource benefits into the decision-making processes at the local level, EPA can most efficiently and effectively ensure that the ecological services provided by the landscape are truly incorporated into landuse or programmatic decisions in a consistent manner.  

Contact Information

Rick Durbrow, Program Analyst

U.S. Environmental Protection Agency

Region 4, Office of Policy and Management

Planning and Analysis Branch

61 Forsyth Street

Atlanta, Georgia 30303

Email: Durbrow.Rick@epa.gov
Phone: 404-562-8286

APPENDIX A

The Failure of the Free-Market on a Full Planet; Joshua Farley and Herman Daly, ISEE/RC, 2001.

Emergy Evaluation of the Biosphere and Natural Capital; Mark T. Brown and Sergio Ulgiati; Royal Swedish Academy of Sciences, Ambio, 1999.

The value of the world's ecosystem services and natural capital; Robert Costanza, et al; Nature, 1997.

Emergy Evaluation of Ecosystems: A Basis For Environmental Decision Making; Eliana Bardi and Mark T. Brown; Chapter 7.

Ecosystem Services: Benefits Supplied to Human Societies by Natural Ecosystems; Gretchen C. Daily, et al.; Issues in Ecology, Spring 1997.

Approaches to valuing the hidden hydrological services of wetland ecosystems; Gayatri Acharya; Ecological Economics 35, 2000

The value of wetlands: importance of scale and landscape setting; William J. Mitsch and James G. Gosselink; Ecological Economics 35, 2000.

Integrating economics and ecology to protect nature on private lands: models, methods, and mindsets; Jason F. Shogren, Gregory M. Parkhurst and Chad Settle; Environmental Science & Policy, 2003.

Economic growth as the limiting factor for wildlife conservation; Brian Czech; Wildlife Society Bulletin, 2000.

Embodied energy analysis and EMERGY analysis: a comparative view; M.T. Brown and R.A. Herendeen; Ecological Economics, 1996.

Scientifically Defensible Compensation Ratios For Wetland Mitigation; Dennis M. King and Kenneth J. Adler; US EPA, 1991.

Habitat Equivalency Analysis: An Overview; Damage Assessment and Restoration Program; National Oceanic and Atmospheric Administration; Department of Commerce, 1995.

Private Land Public Benefit: Principles for Advancing Working Lands Conservation; National Governors Association Center for Best Practices; June 2001.

Developing a Scientific Basis for Managing Earth's Life Support Systems; Gretchen C. Daily; Conservation Ecology, 1999.

Functional Landscapes and the Conservation of Biodiversity; Karen Poiani and Brian Richter; The Nature Conservancy's Working Papers in Conservation Science.

A Sand County Almanac; The Land Ethic; Aldo Leopold; 1949. 
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MAR 2 2004

Mr. Greg E. Walcher, President
Natural Resources Leadership
Council of the States

1313 Sherman Street, Room 718
Denver, CO 80203

Dear Mr. Walcher:

Thank you for your November 17, 2003, letter to Michael Leavitt, Administrator of the
U.S. Environmental Protection Agency (EPA) concerning the development of a National
Ecological Framework (NEF) and corresponding decision-support tool. Your letter was
forwarded to the EPA Region 4 office in Atlanta, Georgia for response.

We appreciate the Natural Resources Leadership Council of the States (NRLCS) support
of EPA Region 4’s innovative approach to environmental protection. In support of the NRLCS’s
resolution, Region 4 will lead a national effort to develop the NEF and geospatial decision
support tool through the following steps:

¢ Coordinate a National Critical Ecosystem Assessment Team comprised of EPA Regional
Offices, the Office of Research and Development, EPA Headquarters, the NRLCS
designated State contact, and federal natural resource and non-profit organizations.

¢ Create a Critical Ecosystem Support Center in Region 4 to develop the NEF.

¢ Enhance the current GeoBook decision support tool to focus on the integration of EPA
and State business processes that will enhance the coordination of our environmental
protection efforts.

® Sendaletter to EPA’s Office of Environmental Information requesting an estimation of
costs associated with expediting the completion of the 2001 National Land Cover Data.

We appreciate your desire to protect and preserve the environment more efficiently and
effectively. Our office will be in contact with you as we move forward with the identified
components of this new program. If EPA may be of further assistance, please feel free to contact
me or have a member of your staff contact Cory W. Berish at 404-562-8276.

Sincerely,

J. 1. Palmer, Jr.
Regional Administrator

Intemet Address (URL) » hitp:f/www.epa.gov
Recyclecd/Recyclable « Prirted with Vegetable Oil Based Inks on Recycied Paper (Minimur 30% Postconsumen




APPENDIX B

APPENDIX C

The University of Florida is housing the documentation for the SEF on their website at:

http://www.geoplan.ufl.edu/epa/download/sef_report.pdf
APPENDIX D

Direct link to SAB’s website and .pdf image of the letter to Administrator Whitman in 2002: http://www.epa.gov/sab/pdf/epecl02002.pdf

Direct link to SAB’s website and .pdf image of response to SAB’s review of the SEF in 2002:

http://www.epa.gov/sab/pdf/epecl02002resp.pdf
APPENDIX E

The SAB report “A Framework for Assessing and Reporting on Ecological Condition” can be found at:

http://www.epa.gov/sab/pdf/epec02009a.pdf
APPENDIX F
EPA Region 8 is sponsoring the website link for the Regional Ecosystem Protection Network at:

http://www.epa.gov/region8/water/repn/REPN_fact_sheet.pdf
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November 17, 2003

Mr. Michael O. Leavitt

Administrator

Environmental Protection Agency
Ariel Rios Building, Mail Code 1101A
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Dear Administrator Leavitt:

The Natural Resources Leadership Council of the States (NRLCS) is the
organization that comprises the leadership of the state environmental and
conservation agencies. We are writing to commend the efforts of the U.S.
Environmental Protection Agency (EPA), Region 4 in the development of the
Southeastern Ecological Framework (SEF). The NRLCS received a presentation
from the Region 4 Planning and Analysis Branch at our recent Fall Summit and
adopted a resolution that considers the value of such a decision support tool in
developing conservation plans that extend over state borders.

Many decisions regarding the efforts to manage lands through a conservation
plan have far too often been viewed from a micro perspective. Utilizing, in some
instances limited and abstract data. The SEF GeoBook geospatial tool offers an
opportunity to gather and consider information from a larger view of the landscape,
while considering the importance of connectivity within and across ecosystems.

We encourage the EPA to take action to support the development of a
National Ecological Framework. In doing this we would support the efforts by
pledging to work with the EPA, other federal, state, and local agencies, and private
stakeholders to create and implement the use of such a valuable planning tool.

President, NRLCS

Enclosures
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: _ atural Resources LeaderShiﬁ Council of the States

. RESOLUTION ,
On Providing Support on the Development of a National Ecological Framework

‘Whereas, The Natural Resources Leadership Council of the States recognizes the
value and importance of connectivity in the natural landscape to support ecosystem functiéns
and process, and that these vital connections cross existing state and local boundaries, and

. WHEREAS, EPA Region 4's Southeastern Ecological Framework was dévclupcd as
a model for the proteCtion of existing natural ecosystem connectivity, and %

WHEREAS; EPA's Science Advisory Board's Environmental Effects Committee
reviewed the Southeastern Ecological Framework, and recornmendéd that with certain .
enhancements, the Southeastern Ecological Framework would be beneficial in other regions
of the United States, and- * * . : . “ s i i

" WHEREAS, EPA Administrator’s Decemlier 3, 2002 response to the Science

- Adv'is,ory Board review of the Southeastern Ecological Framework, identifies steps to
_support the creation of a National Ecological Framework, and 5

WHEREAS, EPA‘§ Office of Research and Development as well as other federal

“agencies with natural resource responsibilities continue to develop data sets important to
assessing ecological condition, and < | :

'WHEREAS, EPA's Science Advisory Board's Environmental Benefits Committee
is currently reviewing methods for valuing the protection of ecological systems and services,
and . ' . A s

' WHEREAS, EPA's Regional Offices and Headquarters have formed the Régional
Ecosystem Protection Network to help identify and provide for the protection of critical
ecosystems, and e & .

-, WHEREAS, The 1993 National Land Cover Data set has been instmrhé:‘xtal inthe
development of the Southeastern Ecological Framework but is currently under funded for the
2000 upgrade, and. 5 e <

WEEREAS, EPA‘RegionA has enhanced the u.‘sabi]ity of the Souiheastem
Ecological Framework for local governments and planners through the development of the
EPA Southedstern Ecological Framework GeoBook decision support tool, and

WHEREAS, A wide variety of !andscap; scale protéction efforts are currently
under way by various Federal, State and Private fesource protection groups and agencies.

NOW. THEREFORE, be it resolved that the Natural Resources Leadership Council

" ‘of the States (NRLCS) supports the efforts of The United States Environmental Protectiori

Agency (EPA) to create a National Ecological Framework, and will imove to: - ,
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Can the Committee provide a fair value for any specified natural area based on the existing land cover characteristics?
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APPENDIX B


Scientific Advice on Valuing the Protection of Ecological Systems and Services that Would be Useful to Regions
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